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IMPORTANT

In order for you to gain the maximum benefits from this band-
book, it is imperative that you read this page carefully.

This handbook contains all information necessary for
safe and efficient operation of the AJ-1 Airplane. These
instructions are designed to introduce the airplane, its

handling characteristics, and specific normal and emer-

gency procedures for operation of the airplane and re-
lated equipment to the crew members who fly it. The
flying experience of crew members is recognized, and

elementary instructions have been avoided.

The instructions are based on engineering reports and
flight observations by Naval and manufacturer's test
pilots. Every effort has been made to produce a handbook
easy to read and practical to apply. Read the entire hand-
book for an over-all perspective of the airplane; use it

as a reference manual to answer specific questions.

The handbook is divided into nine sections, an appen-
dix, and an alphabetical index as follows:

Section I, DESCRIPTION — a detailed and compre-
hensive description of the airplane and all its systems
and controls which contribute to the physical act of
flying the airplane. Also included is a description of all
emergency and miscellaneous equipment which is not

part of an auxiliary system.

Section II, NORMAL PROCEDURES — procedural
steps to be accomplished by the flight crew from the time
the airplane is approached until it is left parked after
the completion of one nontactical flight under normal

conditions.

Section III, EMERGENCY PROCEDURES — clear
and concise procedures to be followed in coping with

any emergency (not connected with the auxiliary equip-

ment) that could reasonably be expected.
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Section 1V, DESCRIPTION AND OPERATION OF
AUXILIARY EQUIPMENT — description, normal op-
eration, and emergency operation of all equipment not
essential for flying the airplane, but which contributes
directly to the use of the airplane for certain specialized
functions, such as cabin air conditioning and pressuriza-
tion, communication, oxygen, armament, lighting, and
tow-target equipment. Emphasis has been placed on

auxiliary equipment peculiar to this airplane.

Section V, OPERATING LIMITATIONS — contains
all airplane and engine operating limitations that must

be observed during normal operation of the airplane.

Section VI, FLIGHT CHARACTERISTICS — de-
scription of unique flight characteristics of this airplane,

whether or not advantageous in nature.

Section VII, SYSTEMS OPERATION — operation of
certain airplane systems described, with primary atten-

tion given to special problems of each system.

Section VIII, CREW DUTIES — discussion of the pri-
mary and collateral functions and responsibilities of each

crew member.

Section IX, ALL-WEATHER OPERATION — proper
technique and procedure to be followed, as a supplement
to normal procedures in Section II, for satisfactory flight
performance under abnormal weather conditions, such

as thunderstorm flying, cold-weather operation, etc.

Appendix I, OPERATING DATA —all operating
data charts necessary for preflight and in-flight mission
planning. Explanatory text is included in this section to

illustrate proper use of the data presented.

INDEX — a complete listing of material in this hand-
book, including illustrations, arranged alphabetically for

ease in reference.

Note

Changes are made on the airplane from time
to time, and it is therefore necessary to revise
the Flight Handbook frequently to reflect
changes affecting operating procedures. Consult
your base Technical Order index to be sure you

have the latest issue of the Flight Handbook.
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Figure 1-1. AJ-1 Airplane
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SECTION I

A\ 2P

THE AIRPLANE.

The North American AJ-1 is a three-place, high-wing
airplane (figure 1-1), powered by two reciprocating en-
gines and one turbojet engine. The airplane is an attack :
“bomber designed for day or night operation from a land " \ =
base or from CVB or CV34 class carrier, with or without e GROSS WE|GHT TABI_E (
catapult. For carrier stowage, the outer wing panels and N} - \
vertical fin can be folded. The basic flight crew consists ' = ;
of a pilot, a bomber-navigator, and a third crewman AIRPLANE DIMENSIONS

w.ho acts as a radioman, tow-target reel operator, or in- AT PP
flight refueling operator depending upon the configura- WING SPAN 71.4 FEET
tion of the airplane. A 10,500-pound load of effective WING SPAN (WITH TIP TANKS) 75.0 FEET
armament can be carried in the bomb bay, the primary :"E'I':;ETSMN (Pt :T': :g
mission of the airplane being the execution of a hori- HEIGHT (FOLDED} 162 FEET
zontal bombing attack from high altitude. No defensive HEIGHT (FOLDED WITH TIP TANKS) 17.3 FEET
armament is provided. A tow-target package with an
operator’s seat and controls may be installed in the bomb GROSS WEIGHTS
ba:y with provisions for towing sleeve-, _banner-, or BASIC EMPTY 30751 POUNDS
winged-type targets. Provisions are also incorporated NORMAL (INTERNAL FUEL
for the installation of an in-flight refueling tanker AND BOMS LOAD) 49,772 POUNDS
: i : 2 NORMAL (INTERNAL FUEL, BOMB LOAD,
package with a capacity of approximately 1300 gallons. gt b B
NORMAL (INTERNAL FUEL, TIP TANKS,
AIRPLANE DIMENSIONS AND GROSS WEIGHT. NORMAL (NTERNA e
See figure 1-2. TANKER PACKAGE INSTALLED
(APPROXIMATELY) 52,877 POUNDS

AIRPLANE INTERIOR. TOW TARGET PACKAGE INSTALLED

R (APPROXIMATELY) 41,378 POUNDS
The fuselage is divided into seven compartments: a nose NOTE: Since aisplane empty weight will o Zran L
equipment compartment, a Crew entry compartment, a 1900 0 Shove Nelghivare pesonmets

pilot’s compartment, a bomb bay, a forward equipment
compartment, an aft equipment compartment, and a jet-
engine compartment. The jet engine is visible from the Figure 1-2.
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crew entry compartment through windows in the bulk-
heads. (See figure 1-3.) The pilot’s compartment pro-
vides side-by-side seating for the pilot and the bomber-
navigator. The crew entry compartment provides a
seat for the radio operator. Hatches at each end of the
bomb bay permit crew access to the aft equipment com-
partment during flight. The forward equipment com-
partment, below the left side of the pilot's compartment,
provides access in flight to electrical and radio equip-
ment located beneath the flight deck. Care should be
used when entering the forward equipment compart-
ment in flight to prevent damage to equipment.

MAIN DIFFERENCES.

The principal differences between the A] series air-
planes are shown in figure 1-4.

MOVEMENT OF FLIGHT PERSONNEL.

Provisions are made for passage in flight from the crew
entry compartment to the aft equipment compartment
when the ferrying tank or tanker package is not in-
stalled. The bomb bay doors serve as a walkway.

Note
Prior to walking through bomb bay in flight,
be sure all bomb control switches are off and
bomb bay door close lockpin is installed.

RECIPROCATING ENGINES.

The airplane is powered by two R-2800-44W, 18-cylin-
der, twin-row, radial, air-cooled engines. Each engine

GENERAL ARRANGEMENT

PILOT'S
COMPARTMENT

NOSE COMPARTMENT

CREW ENTRANCE COMPARTMENT

is equipped with a manifold pressure regulator, a pres-
sure-type injection carburetor, an exhaust-driven turbo-
supercharger, an internal single-stage, engine-driven
supercharger, and a torquemeter.

HORSEPOWER RATING.

The military power rating of each reciprocating engine
is 2300 brake horsepower at sea level.

THROTTLES.

Dual throttle levers are located on a quadrant on the
left console. (See 9, figure 1-6.) The throttle positions
are marked OPEN and cLOSED. A friction lock (18, figure
1-6), located on the inboard side of the quadrant, controls
throttle friction. As a safety measure, neither throttle
can be advanced while the surface controls are locked. A
push-to-talk microphone switch is mounted on the right
engine throttle lever. A throttle catapult handle, located
forward of the quadrant, is provided to assist the pilot
in holding throttles open during catapult take-off. Each
throttle is mechanically connected to a manifold pressure
regulator, which automatically maintains the manifold
pressure setting selected by the pilot, below engine
critical altitude. The regulator operates to hold the
manifold pressure setting selected by regulating the
engine carburetor throttle valve. To ensure sufficient
carburetor inlet pressure for manifold pressures higher
than those obtainable with wide open throttle and an
inlet pressure equal to atmospheric pressure, turbo-
supercharging is necessary.

JET-ENGINE
COMPARTMENT

AFT EQUIPMENT
COMPARTMENT

BOMB BAY

FORWARD EQUIPMENT COMPARTMENT

H-9634-00-26

Figure 1-3.
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DIHEDRAL FOUR
IN SYSTEMS
womizontaL|  FIVE THREE TANKS THIRD CREW
RADOME | STABILIZER sTICK cam“ "om“ BOOST SYSTEMS (31| BOMBS :;::; gl
LARGE PLUS FERRY UTILITY SYSTEM sy
SMALL | BOMB BAY AND TIP TANKS|  (EMERGENCY
VERTICAL SYSTEM _
FIN INTEGRATED)
NO FOUR
AJ1 DIHEDRAL SYSTEMS
N FIVE THREE TANKS ATTACK
MODIFIED HORIZONTAL . ;:osr SYSTEM adinir aqsmscnag:
RADOME | STABILIZER ALTERNATE RUDDER 4
LARGE WHEEL | cenEraTORS|  pLUS FerRY SYSTEM BOMSS T Ao LOWER FLOOR
LARGE | BOMB BAY AND TIP TANKS | UTILITY SYSTEM TANKER LEVEL
VERTICAL EMERGENCY
FIN SYSTEM
NO FOUR
DIHEDRAL SYSTEMS
N FIVE THREE TANKS
HORIZONTAL BOOST SYSTEM ATTACK ALL CREW
RADOME | STABILIZER WHEEL WO ALTERNATE RUDDER |  soMas Sl MENSRES
e GENERATORS |  pyys perny SYSTEM TANKER ON UPPER
LARGE AND TIP TANKS | UTILTY SYSTEM FLOOR LEVEL
VERTICAL EMERGENCY
AN SYSTEM
NO FOUR THIRD CREW
DIHEDRAL ak i SYSTEMS MEMBER ON
IN LOWER FLOOR
RADOME | HORIZONTAL THREE e ““f,':,‘“ PHOTORLASH e LEVEL. (THIRD
AND ALTERNATE RU -
CAMERA STABRLERE SMA!:.A ¥ WHEEL | GenErATORS ’;-g:“lol\:sﬂ SYSTEM BOMBS | RECONNAISSANCE CE"LESAQEMESR
LARGE | BOMS AND TIP Tanks| UTILITY SYSTEM PILOT'S FLOOR LEVEL
VERTICAL EMERGENCY AIRPLANE NO.
FIN SYSTEM 129190 AND SUBS)
H-D834-93-7
Figure 1-4.
CARBURETORS. either switch is moved to FUEL & OIL SHUT-OFF, the

The pressure-type injection carburetor on each recip-
rocating engine employs an air-measuring, fuel-metering
principle of operation. Airflow into the carburetor is
controlled by conventional butterfly-type throttle valves.
An automatic mixture control compensates for altitude
changes. A manual mixture control is available for
varying operational conditions, such as climbing, eco-
nomic cruise, etc.

MIXTURE CONTROL LEVERS. Mixture control
levers (22, figure 1-6), located on the throttle quadrant,
have three positions: IDLE CUT-OFF, NORMAL, and RICH.
Controls can be held in the selected position by adjust-
ment of throttle friction lock.

EMERGENCY ENGINE CONTROL SWITCHES.

Emergency engine control switches control the shutoff
valves for the fuel and oil supply to the engines. These
two switches (figure 1-7) are located on the left con-
sole, aft of the throttle quadrant, and are guarded in
the NORMAL ON position for all normal operation. When

supply of fuel to the related engine is immediately
shut off in the bomb bay; however, oil supply is not
shut off until the propeller feathering button is de-
pressed. Moving an emergency engine control switch to
FUEL & OIL SHUT-OFF automatically ‘opens oil cooler,
cowl, and intercooler flaps of the related engine. To
close the flaps after this automatic operation, the emer-
gency engine control switch must be moved to a third
position, CONTROL OFF, to restore automatic temperature
control to oil cooler, cowl, and intercooler flaps, or
before manual movement of the flap control switch will
be effective. When the emergency engine control
switches are moved to CONTROL OFF, the shutoff valves
will remain in the position to which they were last
energized.

INTERCOOLERS.

Two intercoolers in each nacelle cool the air compressed
by the turbosuperchargers before it enters the carbur-
etors. Cooling the supercharged air lowers carburetor air
temperature to avoid detonation. Flow of cooling air

RESTRICTED 3
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FORWARD VIEW

1. M_unifold Pressure Gage 22. Carburetor Air Temperature Indicator

2. Airspeed Correchor! Card ) 23. Reciprocating-engine Fuel Pressure Indicator

3. Marker Beacon Indicator Light (AN/ARN-8) 24. Turn-and-Bank Indicator

4. Landing Check List . ) 25. Reciprocating-engine Oil Pressure Indicator

5. Radio Altimeter Low-level Warning Light (AN/APN-1) a4 Reciprocating-engine Oil Temperature Indicator

6. Airspeed Indicator 3
7. Radio Altimeter Indicator (AN/APN-1) i;: :ﬂﬂ:;:f,‘:’::f;;‘i':;:em Rondte

8. Gyro Horizon Indicator .
9. Position Deviation Irdicator 29. Tip Tank Release Handle

A 4 30. Tip Tank Air Pressure Switch
10. Rate-of-Climb Indicator Y
11. Radio Altimeter Altitude Limir Switch (AN/APN-1) 31+ Automatic Pilot Emergency Release Handle
12. Clock 32. Fuel Cont!'ol Ftanel !
13. Bomb-away Indicator Light 33. Mn_ster Direction Indicator ’
| 14. Take-off Check List 34. Cylinder Head Temperature Indicator

15. Master Fire-warning Light 35. Torquemeter

16. Accelerometer 36. Landing Gear and Wing Flap Position Indicator
17. Free Air Temperature Indicator 37. Landing Gear Warning Light”

18. Generator Warning Lights 38. Jet-engine Tachometer

| 19. D-C Voltammeters 39. Reciprocating-engine Tachometer

20. Radio Compass Indicator (AN/ARN-6) 40. Jet-engine Tail-pipe Temperature Indicator

| 21. Jet-engine Fuel and Oil Pressure Indicator 41. Altimeter

) *Airplanes 122590 through 122601 and 124158 through 124184 189-00-12318

Figure 1-5.
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Airplanes 124183
and 124864 only

Aft D-C Circuit-breaker Panel
Reciprocating-engine Control Panel

Jet Door Unsafe Light

Hydraulic Pressure Indicator and Selector
Wing Flap Control Handle

Jet-engine Ignition and Fuel Start Switch
Jet-engine Throttle

Jet-engine Emergency Shutoff Switch
Reciprocating-engine Throttles
Microphone Switch

Canopy Panel Control Handle

. Throttle Catapult Handle

Ignition Switch Panel
Landing Gear Conrtrol Handle
Cabin Altimeter

Oxygen Regulator Panel

OOOOO® ®W®

17.
18.
19.

21.
22.
23,
24,
25.
26.
27.
28.
29.
30.
31.
32.

Windshield Defrost Control
Throttle Friction Lock

Forward D-C Circuit-breaker Panel
Relief Tube

Ash Tray

Mixture Control Levers

Propeller Master Lever

Surface Control (and Throttle) Lock
Propeller Synchronization Panel
Trim Tab Control Panel

Heat and Vent Control Panel
Engine Fire Control Panel

Portable Equipment Outlet

Turbo Power Switches

Jet-engine Emergency Fuel System Test Switch

Jet-engine Starting Selector Switch

Figure 1-6.
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Figure 1-7. Engine Conirols

through the intercoolers is regulated by thermostatically
controlled intercooler flaps.

INTERCOOLER FLAP SWITCHES, Switches control-
ling intercooler flaps for both engines are located on the
reciprocating-engine control panel above the left console.
(See 2, figure 1-6.) Each switch has four positions:
AUTOMATIC, OPEN, CLOSED, and a center (OFF) position.
Intercooler flap switches are guarded in the AuTOMATIC
position for thermostatic control of the flaps, but may
be moved to OPEN or CLOSED to override the automatic
control system.

TURBOSUPERCHARGERS.

An exhaust-driven turbosupercharger on each engine
makes high-altitude operation possible by supplying air
to the carburetor at approximately sea level density. The
turbosupercharger is essentially a centrifugal air com-
pressor connected directly to a gas turbine, which is

driven by waste gases from the engine exhaust. (See
figure 1-8.) Air entering the ram-air intake, located
in the nacelle below the engine, flows to the compressor
where it is compressed and delivered through two inter-
coolers to the carburetor. The degree of compression is
determined by the position of a waste gate, in the ex-
haust system. The waste gate controls the amount of
gas allowed to pass through the turbine driving the
compressor. With the waste gate closed, all the exhaust
gases will go through the turbine and the wheel will
revolve at high speed. With the waste gate open, most
of the gases will be discharged into the atmosphere and
the turbine wheel will idle. In this way the speed of
the turbine can be varied, throughout its entire speed
range, to supply the amount of supercharging required
by the power demand of the engine. A turbosupercharg-
er regulator automatically senses a 3l/-inch pressure
differential between the top and bottom decks of the
carburetor. This opens or closes the waste gate to
provide sufficient pressure at the carburetor inlet for the
manifold pressure regulator to maintain the selected
manifold pressure until critical altitude is reached. The
manifold pressure regulator operates the carburetor
throttle valve to obtain the selected manifold pressure
with the existing carburetor inlet pressure. In a low-
power climb from sea level, the manifold pressure regu-
lator gradually opens the carburetor-throttle valve until
the valve is nearly wide open and carburetor inlet pres-
sure is insufficient for desired manifold pressure. The
turbo-regulator then starts closing the waste gate, so
that turbo speed will increase and supply sufficient pres-
sure to the carburetor inlet. Above Normal Rated
Power, the waste gate begins to close at sea level. In-
creasing turbo speed will maintain manifold pressure
during the rest of the climb. If maximum turbo speed
is reached, the rurbo-refulator will control the waste
gate to prevent overspeeding of the turbo. A 1.5-gallon
oil tank for each exhaust-driven turbosupercharger is
installed just aft of the engine oil tank. (See figure
1-27.)

TURBO CONTROL SWITCHES. Turbo control
switches (figure 1-7), located on the lower aft part
of the throttle quadrant, control the turbo~regulators.
The switches have two positions, NORMAL and OFF.
With switches at NORMAL, the turbo-regulators operate
in conjunction with the manifold pressure regulators
to automatically maintain the selected manifold pressure
at all powers and altitudes. When the turbo control
switches are placed at OFF, the waste gates are held open,
making the turbosuperchargers idle. The turbo control
switches should be positioned at NORMAL for all normal
engine operation. The OFF position can be used for
starting and should be used in case of extreme manifold
pressure surge due to malfunction of the regulator which-
cannot be controlled by throttle movement. The OFF
position should also be used when the magnetos are
being checked to assure a true barometric pressure
reading.
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TVRS0 POWER TURBO
S Saate “NowwaL j PRESSURE SENSING LINES
@ @ TO TURBO-REGULATOR -
R,
- @ (3] on TURBOSUPERCHARGER -
LY RIGHT
P 1 ALTERNATE AIR INTAKE DOOR
(OPENS TO ADMIT NACELLE
AIR IF ICING SCREEN IS
WSS EXHAUST GASES | COVERED) ..
C—J TuRBOEXHAUST  f | *~TURBOSUPERCHARGER
1 RAM AIR . e 3 REGULATOR
-

——--— MECHANICAL LINKAGE
ELECTRICAL
ESSSSSSSSS—
CARBURETOR -l

" TURBO HOOD
EXHAUST OUTLET

" EXHAUST WASTE
GATE (PARTLY
CLOSED)

“.. INTERCOOLER FLAPS

- INTERCOOLERS (TWO PER ENGINE)

=—== (TWO PER ENGINE) L

Of. COOLER FLAPS INTERCOOLER FLAPS
(2 L LK L

ICING SCREEN -

RH ENGINE SHOWN - (s E@?, S [
LH ENGINE SAME OIL COOLER - (& 19 ;@.‘. :éjs:

169-42-475A OIL COOLER FLAP -

Figure 1-8. Air Induction System—Reciprocating Engines

TURBO POWER SWITCHES. Electrical power to the
turbosupercharger regulators is controlled by two turbo
power switches (30, figure 1-6), located on a vertical
panel above the aft end of the left console. When the
switches are in the guarded (AuTO) position, electrical
power for automatic control of the waste gate for each
turbosupercharger is supplied by the generator on the
related engine. If the generator should fail, moving the
corresponding switch to EMER. BAT. connects the regu-
lator to the essential bus, so that automatic control of
the waste gate is continued. If the switch is left at AuTO
after generator failure, the waste gate opens fully and,
depending on altitude and power setting, a drop in
manifold pressure may occur.

COWL FLAPS.

The cowl flaps are entirely electrical in operation and
are powered from the d-c main bus. Either automatic
or manual control of the flaps may be used within two
operating temperature ranges, a low band for Normal

Rated Power and a high band for Military Power. The
cowl flaps will remain in the last selected position in
case of complete electrical failure.

COWL FLAP SWITCHES. Switches controlling the
cowl flaps for both engines are located on the recip-
rocating-engine control panel above the left console.
(See figure 1-9.) Each switch has four positions: AuTO-
MATIC, OPEN, CLOSE, and a center (OFF) position. When
a switch is at the guarded AUTOMATIC position, an elec-
trical control system automatically positions the cowl
flaps. Below a power setting of 50 in. Hg, the cowl
flaps are automatically positioned to keep the cylinder
head temperature in the low temperature range (202°C
to 212°C). If temperacture exceeds 212°C, the cowl flaps
will remain in the full open positions. At power setting
above 50 in. Hg, the cowl flaps are automatically posi-
tioned to keep the cylinder head temperature in the
high temperature range (228°C to 238°C). As the
throttle is advanced beyond 50 in. Hg, a microswitch

RESTRICTED 7
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H-9634-43-10

Figure 1-9. Reciprocating-engine Control Panel

in the throttle system closes, causing the electrical con-
trol system to shift automatically from the low band to
the high band to permit higher cylinder head tempera-
ture for operation at higher manifold pressure.

Note

@ With the cowl flap switch at AUTOMATIC,
cowl flaps automatically go to the full open
position whenever the weight of the airplane
is on the landing gear. However, flaps can
be closed by moving cowl flap switch to
CLOSE.

® Cowl flaps automatically go to the full open
position when the emergency engine control
switch is placed at FUEL & OIL SHUT-OFF. To
close the flaps after this automatic operation,
the emergency engine control switch must be
moved to CONTROL OFF before either auto-
matic or manual control of any cooling flaps
will be effective.

IGNITION SYSTEM.

The high-tension ignition system incorporates one pres-
surized dual magneto and two pressurized distributors
on each engine to give satisfactory performance at high
altitudes. The magneto on each reciprocating engine op-
erates independently of the airplane’s electrical system.

IGNITION SWITCHES. Standard ignition switches
(13, figure 1-6) are mounted on a panel forward of

and above the throttle quadrant. A center master igni-
tion switch must be pushed in to the oN position before
either individual ignition switch is effective. Pulling
the master switch out to the OFF position cuts off both
engines by grounding all magnetos simultaneously. The
individual ignition switches have OF¥, L, R, and BOTH
positions for the magnetos on each corresponding
engine.

PRIMERS.

A solenoid-type primer valve is mounted on each carbur-
etor and is electrically operated on d-c main bus power.
Normally closed, the valve opens during priming opera-
tion to allow unmetered fuel from the carburetors to be
distributed to the blower throat of the engine selected.

PRIMER SWITCH. A single toggle switch, located on
the center console, controls the priming system for
both engines. (See figure 1-11.) The switch is normally
oFF, and the primer valve is closed. When the switch
is held to either L.H. or R.H., the related primer valve
is opened.

STARTERS.

The electrical starters are the direct-cranking type. Power
from the d-c main bus is supplied to either the left or
the right engine starter through relays controlled by
a single switch.

STARTER SWITCH. A single toggle switch on the
center pedestal actuates the- direct-cranking starters on

8 RESTRICTED
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CENTER PEDESTAL

. Engine Starter Panel and Arresting
Gear Control

. Master Bomb Control Panel

. Radio Master Switch Panel

. IFF Control Panel

. Seat Adjustment Switch

. UHF Control Panel

. Range Receiver Control Panel

. Seat Back Release Lever

O 00 N O B WN

. Automatic Pilot Control Panel

—
o

. Pilot's Interphone Panel

-
-

. Homing Receiver Control Panel

—
»

. Interior Lights Control Panel

»
~aT*

H-9634-00-25
Figure 1-10. Center Pedestal
E HOAD s Xaer | et DS:TARTER PRIMER both engines. (See figure 1-11.) The switch is spring-
RED. S ‘.'\ e = ; - CRANK - loaded to the neutral (OFF) position and, when held
- | * RH. LH * RH either to L.H, or R.H., actuates the starter on the corre-
OFF OFE sponding engine.
OIL DILUTE RECIPROCATING-ENGINE INSTRUMENTS,

MANIFOLD PRESSURE INDICATOR. A manifold
pressure indicator (1, figure 1-5), with two pointers, is
mounted on the instrument panel. The scale is cali-

+ '—'_-—GENERATOEIS. e brated from 10 to 75 in. Hg. A pressure transmitter on
fiorm  [on | [’_;N f 'NDM each engine electrically relays a reading to the respective
F ] sl \IE indicator pointer. The indicator and the transmitters
-I _.J i{ ik are_pov.vered by 2§-volt alternating current from the

o s R | engine instrument inverter.
: ' : TACHOMETER. The engine crankshaft speed is trans-
JLHOFF, (OFFRHRESET mitted by the tachometer generator to a dual tachometer
_ " (39, figure 1-5) located on the instrument panel. The
{T - AND COCKPIT" tachometer 'system generates its own operating power
LIGHTS and does not depend on the electrical system of the

airplane. The dual-indicating tachometer dial is cali-
brated from 0 to 4500 rpm.

Figure 1-11. Engine Starter Panel and TORQUE PRESSURE INDICATOR. A torque pressure
Arresting Gear Control indicator is installed on each reciprocating engine to
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measure the torque, or turning moment, delivered by
the propeller shaft. Torque measurement, converted
to pounds per square inch, is indicated on torque pres-
sure indicators (35, figure 1-5) on the instrument panel.
At any given rpm, the torque pressure reading is direct-
ly proportional to the power being delivered to the
propeller, i.e., brake horsepower. Torque pressure at
a given rpm and manifold pressure will vary slightly
between engines, because of differences in engine friction
losses. It will also be affected by failure of an engine-
driven accessory, because the power required for oper-
ation of accessories reduces the total available to the
propeller. The torque pressure indicator is calibrated
from 50 to 400 psi. Twenty-six volt alternating current,
furnished by the engine instrument inverter, provides
operating power for the indicator.

CYLINDER HEAD TEMPERATURE INDICATOR.
Thermocouples mounted in the No. 4 and No. 8 cylin-
ders of each engine generate voltage signals, which are
transmitted to a dual indicator (34, figure 1-5) on the
instrument panel. No outside source of power is re-
quired. Each dial provides cylinder head temperature
readings from —50°C to 300°C.

CARBURETOR AIR TEMPERATURE INDICATOR.
The carburetor air temperature of each engine is sensed
by a resistance bulb and is electrically transmitted to the
respective dial of a dual indicator (22, figure 1-5), which
is located on the instrument panel. The dials, one for
each engine, are calibrated from —70°C to 150°C. Op-
erating power of 28 volts is supplied from the d-c es-
sential bus.

PROPELLERS.

Each engine drives a four-blade, full-feathering, hydro-
matic propeller. The propellers are automatically con-
trolled through governors to maintain constant speed,
between 1200 and 2800 rpm, as selected by the pilot,
and to operate at the most efficient blade angle for
all airspeeds and rpm settings within the limit of the
governing system. An electrical synchronizer provides
automatic synchronization of propeller speeds. Pro-
peller feathering or unfeathering is accomplished by
supplying additional oil under pressure from an electri-
cal pump to the governor. Oil for feathering is obtained
from a reserve supply in the main oil tank. In case of
complete electrical failure, the blade angle will remain
at the setting at which failure occurs.

PROPELLER CONTROLS.

The propeller controls provide two methods of con-
trolling engine rpm. Propeller toggle switches permit
individual adjustment of rpm setting for each engine,
and a propeller master lever provides simultaneous con-
trol of speed of both engines. Synchronization of pro-
peller speeds by means of the electrical synchronizer is
completely automatic. (Refer to SYNCHRONIZA-
TION OF ENGINES, Section VIL.) All propeller con-
trols except the propeller master lever are located on a
propeller synchronization panel on the left console, (See
figure 1-7.)

PROPELLER MASTER SELECTOR SWITCH. Method
of propeller control is determined by means of a master
selector switch, located on the synchronization panel.
With the selector switch at TOGGLE SWITCHES ONLY, the
toggle switches are the only effective propeller control.
Selecting the TOGGLE SWITCHES & MASTER LEVER position
renders both controls effective. With the master selector
switch at NORMAL, either the toggle switches or master
lever may be used to change propeller speed and, in addi-
tion, the electrical synchronizer is in operation to syn-
chronize propeller speeds automatically.

PROPELLER TOGGLE SWITCHES. The two propeller
toggle switches are located on the synchronization panel.
Each toggle switch is spring-loaded to neutral and, when
held at either INCREASE or DECREASE, changes speed of
the corresponding engine. The switches may be operated
individually or together.

PROPELLER MASTER LEVER. Movement of the pro-
peller master lever, located on the throttle quadrant,
changes the setting of both propeller governors simul-
taneously. The rpm of the two engines is increased or
decreased the same amount. When it is necessary to
synchronize the two engine speeds, the master lever
can be advanced to full INCREASE RPM position, where
both propeller governors are set for maximum rpm.
Thereafter, movement of the master lever selects ap-
proximately the same speeds for both engines.

PROPELLER FEATHERING BUTTONS. Propeller
feathering is initiated by momentarily depressing the
buttons located just aft of the synchronization panel.
Pressing either button starts the related feathering pump.
The feathering button will stay down for approximately
12 seconds and then return to neutral, even if propeller
has not completely feathered. Normally, feathering
action is completed in less than 10 seconds. The feather-
ing action can be stopped at any time by manually pul-
ling the feathering button up to neutral. Unfeathering
is accomplished by pulling the button up past neutral
and holding it until engine speed reaches 500 to 800
rpm. If the propeller does not start to windmill within
30 seconds, the feathering button should be returned to
neutral for one minute to allow the feathering pump
motor to cool, before another attempt is made to un-
feather the propeller. The feathering button should
never be held up for more than 30 seconds at a time.

l- WARNING I

Propeller feathering button must be pulled to
the full up (UNFEATHER) position after per-
forming preflight feathering check or after
unsuccessful feathering. Failure to do this will
leave the oil shutoff valve relay in the armed
position, thereby causing loss of governor con-
trol should the emergency fuel and ozl shutoff
switch be moved to OFF.
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Note

An electrical interlock prevents unfeathering
the propeller unless the affected emergency en-
gine control switch is in the NORMAL ON po-
sition.,

PROPELLER GOVERNOR LIMIT INDICATOR
LIGHTS.

Two amber governor limit indicator lights, located for-
ward of the propeller toggle switches, illuminate when
the governors are in either the full increase or full
decrease rpm positions.

TURBOJET ENGINE.

The J33-A-10 centrifugal-type turbojet engine is housed
in the aft fuselage. Air is supplied to the jet engine
through an intake duct located on the top of the fuse-
lage. When the jet-engine master switch is moved to
the on position, a door covering the duct is automatically
opened. The door remains open while the engine is
operating and closes when the engine is shut down.
Opening time for the door is approximately 11 seconds
and due to a time delay mechanism, closing time is
slightly over 3 minutes. Air from the intake duct is
compressed by a centrifugal compressor and passed
through air adapters into the combustion chambers. Fuel
for the jet engine is pumped by a dual fuel pump to one
of three fuel metering units: a starting unit, a main unit,
or an emergency unit. The fuel is automatically metered
to the combustion chambers, where it is mixed with the
compressed air and burned. (See figure 1-12.) The jet
engine is provided with a drain line and tank that vents
the fuel overboard and normally drains the fuel from
the engine during shutdown or false starts. In flight the
tank empties automatically at airspeeds above approxi-
mately 100 knots IAS. Fuel from the combustion cham-
bers drains directly overboard.

Note

On the ground, the tank should be drained
manually following two shutdowns or false
starts to prevent overfilling the tank.

THRUST RATING.

The turbojet engine is rated at 4600 pounds thrust at
Military Power, sea level static condition.

AUTOMATIC FUEL METERING.

For automatic starting, fuel under pressure from the
dual fuel pump is metered by the starting fuel metering
unit to two combustion chambers where ignition occurs.
As fuel pressure increases because of increased engine
speed, the starting fuel metering unit will meter fuel
to the remaining combustion chambers, and the engine
will accelerate and stabilize at approximately 36% rpm
at sea level. The stabilization speed increases above
sea level (approximately 38% rpm at 5000 feet, 42%
at 10,000 feet, 50% rpm at 15,000 feet, 60% at 20,000
feet), since the starting fuel metering unit is not com-
pensated for altitude changes. When the jet throttle

is advanced from the OFF position, the main fuel meter-
ing unit takes over and meters fuel as required to main-
tain a constant engine speed, which is selected by the
pilot, regardless of changes in altitude and airspeed. Idle
rpm will increase with' altitude, as the altitude com-
pensation device in the main fuel metering unit is
ineffective at low power settings. (The starting fuel
stabilization speed will be higher than idle rpm above
1500 feet.) The emergency fuel metering unit serves
as a stand-by for engine operation in case the main fuel
metering unit should fail.

JET-ENGINE CONTROLS.

MASTER SWITCH. A jet-engine master switch, located
on the throttle quadrant (figure 1-7), directly controls
the jet-engine fuel shutoff valve and the jet-engine air
intake door and indirectly controls electrical power
for starting and ignition. When the switch is moved
to MASTER, the jet air intake door is energized to the
open position and the jet-engine fuel shutoff valve
opens. Moving the switch to OFF closes the fuel shutoff
valve and jet intake door (3 minute delay). Except
when the jet engine is in operation, the switch should
remain OFF at all times to ensure that the shutoff valves
are closed, thus preventing fuel seepage into the com-
bustion chambers.

EMERGENCY SHUTOFF SWITCH. A jet-engine
emergency shutoff switch (8, figure 1-6), located on the
outboard side of the throttle quadrant, provides emer-
gency control for the jet-engine fuel shutoff valve and
the intake door. During normal flight operation, the
switch should remain at NORMAL. In an emergency,
moving the switch to SHUT-OFF stops fuel supply to the
jet engine and keeps the intake door open, regardless of
the position of the jet-engine master switch. The intake
door will remain open until the emergency shutoff
switch is moved to NORMAL and the master switch is
positioned OFF.

Note

The jet throttle should be closed and locked
before the emergency shutoff switch is moved
to SHUT-OFF.

THROTTLE AND IGNITION AND FUEL START
SWITCH. A jet-engine throttle (7, figure 1-6), located
on the throttle quadrant, has four positions:

OPEN
A
IDLE
START «—— OFF

The throttle is automatically locked in the OFF position,
and a release lever at the base of the throttle must be
pushed inboard before the throttle can be advanced;
however, the throttle can be moved to the START posi-
tion while closed and locked. An ignition and fuel
start switch is mounted on the handle of the jet throttle.
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Figure 1-12.
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Moving the throttle momentarily from or¥ outboard to
START energizes the starter after the door is open. If jet
door is not fully open and locked, the JET DOOR UNSAFE
light (3, figure 1-6), located on the left console, will
illuminate whenever the jet master switch is oN. When
engine cranking speed reaches 9% -rpm, pressing the
ignition and fuel start switch on the throttle handle
opens the starting fuel shutoff valve, closes the emer-
gency by-pass valve in the emergency metering unit, and
starts ignition. Fuel is pumped to the starting fuel
metering unit, which directs fuel to two combustion
chambers for ignition, and then meters fuel to the other
chambers for acceleraton. The starter and ignition sys-
tems are automatically de-energized when the engine
reaches a speed of approximately 18% rpm. When
engine speed stabilizes at 36% rpm (higher rpm above
sea level), the throttle lock should be released and the
throttle advanced to mLE. This closes the starting fuel
shutoff valve, opens the emergency by-pass valve, and
opens both the main and emergency fuel metering unit
shutoff valves for normal operation. Although the
shutoff valves for both the main and the emergency fuel
metering units open whenever the throttle is advanced
from the OFF position, fuel will by-pass the emergency
unit if the emergency by-pass valve is open. During a
start, the throttle should be orf and locked when the
master switch is moved to MASTER. This will ensure
that the shutoff valves for the main and the emergency
fuel metering units are closed when the fuel shutoff
valve is opened and will prevent accumulation of fuel
in the combustion chambers. The starting cycle can be
stopped at any time by closing the throttle and turning
the jet master switch OFF.

STARTING FUEL SELECTOR SWITCH. Normally,
all jet-engine starts should be accomplished by use of
the starting fuel metering unit for an automatic start.
The starting selector switch (32, figure 1-6), located on
the aft portion of the left console, should be placed at
AuTO. In emergencies, when the starting fuel metering
unit is inoperative, the switch may be positioned at
MANUAL for a manual start.

FUEL CONTROL SWITCH. A three-position fuel con-
trol switch, (figure 1-13), located above the left console,
provides a means of selecting the type of fuel control
desired. The jet engine may be operated on the main
fuel metering unit, on the emergency unit, or on the
main unit with the emergency unit serving as a stand-by.
When the fuel control switch is OFF, fuel is directed
through the main fuel metering unit and by-passes the
emergency unit through the open emergency by-pass
valve. In case of main unit failure, the emergency fuel
metering unit can be selected by moving the fuel control
switch to EMERG. An emergency indicator light adjacent
to the fuel control switch will illuminate, indicating that
the emergency by-pass valve is closed and the engine is
operating on the emergency unit. (See figure 1-13.) The
indicator light will also illuminate when the jet engine
is started, as fuel will low to both the main and the

— _,,m_' ﬁ.'-el\ - ;
operating; fuel by-
sses main fuel system.

. Main fuel system opcr.- 4
-+ ,ating; fuel by-passes

Main fuel system oper-

. ating; emergency fuel
system on stand-by =—
automatically takes over
if pressure falls below
65 psi

- Emergency fuel system
ndicator light — on
whenever emergency

fuel system is operating.

PS| BEFORE SWITCH IS MOVED TO TAKE
OFF, TO PREVENT INADVERTENT OPER-
ATION OF EMERGENCY FUEL SYSTEM ON

TAKE-OFF.

S

Figure 1-13. Jet-engine Fuel Control Switch

emergency fuel metering units until the throttle is ad-
vanced from the OFF position during an automatic start,
or until the fuel start switch is released during a manual
start. The emergency fuel unit does not limit the rate
of acceleration and deceleration as does the main unit.
Therefore, the throttle should be carefully advanced or
retarded, so that extreme tail-pipe temperatures or flame-
outs will not occur. When the fuel control switch is at
TAKE-OFF, the main unit meters fuel to the engine, but
if fuel pressure falls below a set value (65 psi), a fuel
pressure switch closes, causing the emergency unit to
automatically take over fuel control. Although the
pressure switch closes at 65 psi, it will not open until
pressure is 100 psi. If the fuel control switch is posi-
tioned to TAKE-OFF when the fuel pressure is below
100 psi, all subsequent operation will be on the emer-
gency fuel system, with no automatic change-over availa-
ble.

EMERGENCY FUEL SYSTEM TEST SWITCH. A
ground check of the emergency fuel metering unit may
be accomplished before take-off by means of an emer-
gency fuel system test switch (31, figure 1-6), located on
the aft portion of the left console. When this switch is
moved to the spring-loaded TEST position, the output of
the main fuel pump is by-passed to simulate failure of
the main fuel metering unit. Engine rpm will decrease
slightly and the emergency indicator light will illumi-
nate, indicating that the engine is operating on the
emergency fuel metering unit. When the switch is at
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NORMAL, operation of the emergency unit is determined
by the position of the fuel control switch.

CAUTION

e,

>,

® When testing the emergency fuel metering
unit, the fuel control switch must be at OFF.
If this switch is at TAKE-OFF, the main fuel
system does not automatically take over after
the test is completed. For a subsequent take-
off, fuel metering would be accomplished
by the emergency system with no possible
automatic emergency control.

® To prevent inadvertent operation of the
emergency fuel system on take-off, the fuel
control switch should not be moved to TAKE-
oFF until the throttle has been advanced to
give fuel pressure of 100 psi minimum.

JET-ENGINE INSTRUMENTS.

TAIL-PIPE TEMPERATURE INDICATOR. Voltage,
created by three thermocouples in the jet-engine tail
pipe, is transmitted to an indicator (40, figure 1-5) on
the instrument panel. The average voltage from the
three thermocouples indicates the exhaust gas tempera-
ture and is shown on a dial calibrated from 0°C to
1000°C. The unit is self-powered.

TACHOMETER. The speed of the jet-engine turbine
is shown in percent rpm by an indicator (38, figure 1-5)
on the instrument panel. A tachometer generator on the
jet engine converts engine speed to voltage, which is
transmitted to the indicator, The indicator dial is cali-
brated from 0 to 100 percent, and a subdial permits a
reading of 110 percent. One hundred percent is the
equivalent of 11,750 rpm. The tachometer system is
completely self-powered.

OIL SYSTEMS.

A separate oil system is provided for each of the three
engines and for each turbosupercharger. Each recipro-
cating engine has a dry-sump, pressure-type lubricating
system, with an oil tank and an oil cooler. A propeller
feathering pump for each engine receives oil from a
reserve supply at the bottom of the related engine oil
tank. The jet engine has a wet-sump integral oil system.
Oil temperature and pressure indicators for the engines
are mounted on the pilot’s instrument panel. For oil
grades and specifications, see figure 1-27.

RECIPROCATING-ENGINE OIL TANKS.

An oil tank for each reciprocating engine is installed in
the engine nacelle, aft of the fire wall. Each oil tank
has a capacity of 28.5 gallons of usable engine oil (ap-
proximately 1.1 gallons is retained in a hopper) and a
reserve of 1.5 gallons for the propeller feathering pump.
Each oil tank is equipped with a temperature-sensitive
divertrr valve which controls oil flow into the tank.

When the oil is cold, as during a start, the valve directs
the return oil into the hopper and by-passes the main
oil supply in the tank. This reduces the quantity of
circulating oil and lessens the time required to warm
up the oil. When the oil temperature reaches approxi-
mately 54°C, the diverter valve directs the return oil
into the main compartment of the tank, so that the full
oil supply is circulated through the system for normal
operation. The diverter valve operation can be over-
ridden by the oil dilution switch.

JET-ENGINE OIL SYSTEM.

The jet engine is lubricated by a wet sump system,
utilizing splash oiling for the accessory section and
pressure oiling for the rotor shaft bearings and rotor
shaft coupling sleeve. The oil system capacity is 12
quarts. Oil quantity can be checked with a bayonet-type
oil gage in the oil filler neck. Oil pressure is transmitted
to a fuel and oil pressure gage on the instrument panel.
Pressure operating limits are noted in Section V. The oil
system is an integrated component and no manual con-
trol is provided.

OIL SYSTEM CONTROLS.

The reciprocating engines have oil system controls
operable by the pilot, but no control is provided for the
oil system of the jet engine.

OIL SHUTOFF VALVES. Two electrically operated
shutoff valves, one on the fire wall of each reciprocating
engine, are controlled by the emergency engine control
switches (figure 1-7), located on the left console be-
tween the propeller feathering buttons. Normally, the
switches are guarded in the NORMAL ON position. To
shut off the oil supply to an engine, the related switch
must be placed at FUEL & OIL SHUT-OFF and the propeller
feathered. When the switches are at CONTROL OFF, the
shutoff valves will remain in the position to which they
were last energized. (Refer to EMERGENCY ENGINE
CONTROL SWITCHES, in this section, for the func-
tion of these switches in engine control.)

LONG-RANGE OIL SUPPLY.

The long-range oil system consists of a 10.5-gallon oil
tank with an integral pump mounted at the aft end of
each nacelle. A switch controls both pumps simultane-
ously and transfers oil into the regular oil tanks. An
indicator light, mounted adjacent to the switch, illumi-
nates while pumps are operating. This system should
not be used until after 10 hours of maximum range
flight time. (See figure 1-14.)

LONG-RANGE OIL SWITCH.

A toggle switch (figure 1-9), located on the left vertical
panel, controls the long-range oil pumps for both en-
gines simultaneously.

OIL COOLER FLAP SWITCHES. Oil cooler flaps are
controlled by two switches, one for each engine, located
above the left console. (See figure 1-9.) Each switch has
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PROVISIONS FOR EXTENDED LONG-RANGE FLIGHTS:
1. 840-GALLON NONJETTISONABLE FERRY
TANK IN BOMB BAY

2. 10.5-GALLON ADDITIONAL OIL SUPPLY FOR
EACH ENGINE (AUXILIARY OIL TANKS)

USE MAXIMUM-RANGE POWER
SETTINGS FOR BEST ECONOMY
FUEL CONSUMPTION.

NO TUIL PRESS ' e Red light illuminates to indicate no fuel
@ T T T T e T T ™" pressure—ferry tank empty.

FERRY TANK
FULL TRANSFER

PUMPS
on
'.‘:
o

O T S a— — N NI SN SN SN NN s

Switch controls ferry tank transfer pumps.
Turn ON immediately after take-off.

Circuit breakers must be pushed in for

switch to be effective.

3

FERRY TANK
CONTROL PANEL

.FERRY FUEL ﬂ

TANK

Cross-feed valve switches
must be ON to utilize
ferry tank' fuel.

NORMALLY

NORMALLY

ADDITIONAL OIL SUPPLY
IN AUXILIARY OIL TANKS

RESERVE OIL SHOULD BE TRANSFERRED:

1. AFTER 10 HOURS OF FLUGHT USING MAXIMUM -
RANGE POWER. (ABOVE MAXIMUM-RANGE POWER,
BASE TRANSFER TIME ON ACTUAL CONSUMPTION
RECORD OF ENGINES INVOLVED.)

2. IF FLUCTUATING OIL PRESSURE INDICATES
DEPLETED OIL SUPPLY. IDLE ENGINE BEFORE TRANSFERRING.

TURN ON FOR
JET ENGINE
AND CHOSS FIED

Both oil transfer pumps are controlled by
transfer switch on reciprocating-engine
control punel.

Qil trcnsfer is indicated by warning light
for transfer system.
NOTE. Pumps should rerncm on for 30 minutes to

complete m:mfer of all ouxllmry oil.
7 e ; ; 169-48-12B1A

Figure 1-14. Ferry Tank Installation
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four positions: AUTOMATIC, OPEN, CLOSE, and a center
(orF) position. The switches are guarded in the AuTO-
MATIC position for thermostatic control of the flaps,
but oPEN and CLOSE positions may be used to override
the automatic control system.

Note

Oil cooler flaps automatically go to the full
open position when the emergency engine con-
trol switch is placed at FUEL & OIL SHUT-OFF.
To close the flaps after this automatic opera-
tion, the switch must be moved to CONTROL
oFF before either automatic or manual control
of the oil cooler flaps will be effective.

OIL DILUTION SWITCH. An oil dilution switch is
located on the center console. (See figure 1-11.) When
the switch is held at piLUTE, fuel is supplied to the oil
lines of both engines simultaneously, and the oil tank
diverter valve is energized to the hopper position.
Therefore, only the circulating oil in the lines, engine,
and hopper is diluted. After oil dilution, the switch
should remain at OFF, until the next engine start so
that the diverter valve will remain in the hopper
position and diluted oil will not be mixed with un-
diluted oil in the main compartment of the tank. When
the switch is oFF, the diverter valve will remain in the
position to which .it was last energized. The switch
should be at NoRMAL for all normal operation to allow
the diverter valve to function normally.

OIL SYSTEM INSTRUMENTS.

OIL PRESSURE INDICATORS. Oil pressure for the re-
ciprocating engines is shown on a dual indicator (25,
figure 1-5), located on the instrument panel. The dials
are calibrated from 0 to 200 psi. Jet-engine oil pressure
is shown by the right-hand pointer on a combination
fuel and oil pressure indicator (21, figure 1-5), located
on the instrument panel. The oil pressure dial is cali-
brated from 0 to 50 psi. Each indicator is connected
to its respective oil pressure transmitter, which is of the
autosyn type, and is powered by 26-volt alternating
current from the engine instrument inverter.

OIL TEMPERATURE INDICATOR. A dual indicator
(26, figure 1-5), on the instrument panel, shows the
individual oil temperature for each reciprocating engine.
Both dials are calibrated from —70°C to 150°C. A re-
sistance bulb is the temperature sensing element. Operat-
ing power comes from the 28-volt, d-c essential bus. No
indication of oil temperature is given for the jet engine.

FUEL SYSTEM.

Three self-sealing fuel tanks are installed in the airplane,
and a jettisonable tank may be installed on each wing
tip for additional range. The fixed tanks are of the self-
sealing type and include one tank consisting of three
interconnected cells in each wing and one tank in the
fuselage. For extended long-range flights, a non-jetti-
sonable ferry tank may be installed in the bomb bay.
Sequence of fuel tank usage is controlled automatically.

Normally, fuel from all tanks except the ferry tank is
supplied through the wing tanks during operation of the
reciprocating engines and the jet engine. A transfer
pump in the fuselage tank handles the automatic transfer
of fuel into the wing tanks. Fuel from the tip tanks is
forced into the wing tanks by air pressure from the cabin
compressor. Fuel flow into the wing tanks is controlled
by fuel level control valves. The fuel system is so ar-
ranged that each reciprocating engine is provided with
a completely independent fuel system, with only a cross-
feed line connecting the two systems. Thus, the engines
receive fuel from the related wing tanks by direct con-
nection (through shutoff valves). (See figure 1-15.)
Two cross-feed valves control the flow of fuel through
the cross-feed line. When the ferry tank is installed, two
transfer pumps transfer fuel from the ferry tank direct
to the cross-feed line. A gravity-flow line connects the
fuselage tank to the cross-feed line in case the fuselage
tank transfer pump becomes inoperative. The jet-engine
fuel system is supplied from the cross-feed line through
a shutoff valve. Two electric boost pumps in each wing
tank provide main fuel system pressure; this fuel is
directed to the engine-driven fuel pumps and the emer-
gency fuel pumps (electrical). In case the boost pumps
fail, a gravity-flow line from each wing tank connects to
the related main fuel line to supply fuel to the engine.
For fuel grade and specification, see figure 1-27.

FUEL TANK CAPACITIES.
See figure 1-16.

Note

@ The weight of fuel required to fill fuel tanks
completely may differ from one filling to
another because of the effect of temperature
variation on fuel density.

® Inasmuch as the attitude of the airplane in
the three-point position does not differ from
the attitude of the airplane in normal flight
beyond the required accuracy of the fuel
quantity gage system, no calibration plate is
required in this airplane.

FUEL QUANTITY MEASUREMENT.

Electronic capacitance fuel quantity gage equipment is
provided in the airplane fuel system. The capacitance
system measures by weight the amount of fuel in the
internal fuel tanks. Fuel gages, mounted on the fuel
control panel (figure 1-17), show fuel quantity in
pounds for fuselage and wing tanks. No fuel level indi-
cation is provided for the droppable tip tanks or the
non-jettisonable ferry tank. When the wing tank fuel
indicator remains constant (after initial decrease), tip
tanks are transferring fuel.

FUEL CONTROL PANEL.

The fuel control panel (figure 1-17), located beneath
the instrument panel, includes a schematic diagram of
the internal fuel system. All fuel system controls are
mounted on the panel except for engine fuel shutoff,
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Figure 1-16.

tip tank air pressure switch, tip tank release, and ferry
tank transfer pump switches.

SEQUENCE OF TANK USAGE.

Fuel tank usage is automatically sequenced when con-
trols on the fuel control panel are properly positioned.
Fuel in the unprotected tanks is used first. The normal
sequence is as follows: wing tank fuel supplies the en-
gine until approximately 2778 pounds of fuel remain
in each wing tank; then tip tank fuel is transferred
until tip tanks are empty. Wing tank fuel is again used
until 1044 pounds of fuel remain; then fuselage tank
fuel is transferred to the wing tanks. When fuselage
tank fuel is depleted, the remaining wing tank fuel is
used.

Note

Tip tank fuel is not_transferred until gear is
recracted, as the cabin air compressor, which
supplies air pressure for the transfer of fuel,
is off whenever gear is down. To preclude the
possibility of tip tank fuel flowing to the
cabin air compressor, a solenoid-operated shut-
off valve in the air pressure line to the tip
tanks automatically closes when the cabin air
compressor is off. Air pressure can be manually
shut off in flight by means of the tip tank air
pressure switch.

If ferry tank is installed, cross-feed valves must be
turned ON to supply ferry tank fuel to the engines.
Ferry tank fuel will transfer through the cross-feed when
the transfer pumps are turned ON, regardless of fuel
level in any other tank, as ferry tank pump pressure is
greater than the normal fuel system pressure. Normal
tank sequencing is resumed when ferry tank fuel is
exhausted. (See figure 1-14.)

FUEL SYSTEM CONTROLS.

RECIPROCATING-ENGINE FUEL SHUTOFF
VALVES. Electrical fuel shutoff valves, one in the main
fuel line to each reciprocating engine, are located in the

forward bomb bay. The shutoff valves are controlled by
emergency engine control switches, located on the left
console aft of the throttle quadrant. The switches are
guarded in the NORMAL ON position for normal opera-
tion. When the switches are moved to FUEL & OIL SHUT-
OFF, the shutoff valves are closed, cutting off fuel supply
to the engines. When the switches are moved to CON-
TROL OFF, the shutoff valves will remain in the position
to which they were last energized. (Refer to EMER-
GENCY ENGINE CONTROL SWITCHES, in this sec-
tion, for the function of these switches in engine con-
trol.)

JET-ENGINE FUEL SHUTOFF VALVE. An electrical
shutoff valve controlling fuel flow to the jet engine is
actuated by the jet master switch and the emergency
shutoff switch (figure 1-7), located on the throttle
quadrant. When the shutoff valve is open, fuel flow
to the jet-engine combustion chambers is determined
by the position of the jet-engine throttle. If the throttle
is partly open, fuel will flow under pressure or gravity
feed to the combustion chambers. If the throttle is closed,
fuel flow to the engine is shut off by the respective cutoff
valve and throttle valve to the main and emergency fuel
metering units. However, even in the throttle closed
position, there may be some leakage through these
valves. Therefore the electrically operated shutoff valve
should be closed at all times except when the jet engine
is in operation to ensure that fuel does not reach the
combustion chambers where it might collect and create
a fire hazard. In normal operation when the jet master
switch is moved to MASTER, the shutoff valve is opened
and fuel flows to the jet engine when one or both cross-
feed valves are open.

Note

If cross-feed valves are closed when the jet-
engine master switch is at MASTER, fuselage
tank fuel will flow to the jet engine by gravity
feed. However, the fuel available is not suffici-
ent for satisfactory operation of the jet engine.
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The shutoff valve is normally closed when the jet master
switch is moved to OFr. In an emergency, the jet-engine
emergency shutoff switch should be moved to sHUT-OFF
to close the fuel shutoff valve and open the duct door
regardless of the position of the jet master switch. In
the event of a fire warning in the jet-engine area during
flight, the fuel valve should be closed by means of the
emergency shutoff switch.

BOOSTER PUMP SWITCHES. Two booster pumps
are installed in each wing tank, one in the forward cell
and one in the aft cell. Two switches on the fuel con-
trol panel (figure 1-17) control the four pumps, one
switch for each wing tank. Wing tank booster pumps
should be turned on for all normal flight operation.

TRANSFER PUMP SWITCH. A transfer pump switch
on the fuel control panel (figure 1-17) controls the
electrical transfer pump in the fuselage tank. The
switch has two positions, AUTO and oFF. With the switch
in the normal (AuTO) position, a fuel level control
valve in each wing tank opens when wing tank fuel
level reaches 1044 pounds, and fuselage tank fuel is auto-
matically transferred to the wing tanks. The transfer

RIGHT WING

CJLJl\fJT'FT'

FUSELAGE i
FUSELAGE
TANK

OPER.BY JET

MASTER SW.
JET
ENGINE

169-48-1525A

Control Panel

pump switch should be at AuTo until the fuselage tank
is empty to prevent reverse flow from the wing tanks
through the fuel level control valve and into the fuse-
lage tank.

CROSS-FEED VALVE SWITCHES. Electric cross-feed
valves, one at each end of the cross-feed line, are con-
trolled by two rotary-type switches (figure 1-17) on
the fuel control panel. The switches have two positions,
ON and NORMALLY OFF. Operation of the cross-feed
valves, in conjunction with the fuel shutoff valves and
the booster pump switches, makes it possible for one
engine to consume all the fuel carried in the airplane,
or for both engines to be fed by one fuel system. (How-
ever, fuel cannot be transferred from one wing tank to
the other.) For jet-engine operation, one or both cross-
feed valves should be oN and the jet-engine master
switch should be at MASTER.

Note
The cross-feed valve switches should be oN for
take-off or landing operations.
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TIP TANK AIR PRESSURE SWITCH. A switch below
the fuel control panel (30, figure 1-5), permits the pilot
to control a solenoid shutoff valve in the tip tank air
pressure line when the landing gear is retracted. In
the event that fuel loss overboard is detected when the
landing gear is up, the tip tank air pressure switch
should be turned OFF to shut off air pressure to the tip
tanks. If fuel loss continues, usually resulting in a wing-
heavy condition, or when sufficient fuel has been ex-
pended from the wing tanks, the tip tank air pressure
switch should be repositioned oN.

TIP TANK RELEASE HANDLE. A release handle (29,
figure 1-5), located below the center of the pilot’s
instrument panel, is provided for jettisoning the wing
tip tanks, When the clip is released and the handle is
pulled out, the two tips tanks are released simultan-
eously.

EMERGENCY FUEL PUMP SWITCHES. Two elec-
trical emergency fuel pumps are provided to supply fuel
to the reciprocating engines in case of failure of the
booster pumps or the engine-driven fuel pumps. A
switch is located on the fuel control panel (figure 1-17)
for each emergency fuel pump. Each switch has two
positions, EMERG. PUMP and OFF.

Nofe

Emergency fuel pumps should be on for take-
off or landing operations.

FERRY TANK PUMP SWITCH. Two electrical trans-
fer pumps in the ferry tank are controlled by a switch
and two circuit breakers located on the forward side
of the bulkhead aft of the crew door. (See figure 1-14.)
The circuit breakers must be pushed in for pump oper-
ation. When the switch is turned oN ferry tank fuel is
pumped to the cross-feed line. Cross-feed valves must
be turned oN to supply ferry tank fuel to the recipro-
cating engines. Ferry tank fuel should be used immedi-
ately after take-off.

FUEL SYSTEM INDICATORS.

FERRY TANK WARNING LIGHT. A fuel pressure
warning light located above the ferry tank switches,
illuminates when fuel pressure is below 5 psi. When
light illuminates switch should be turned oFF.

FUEL QUANTITY INDICATORS. Fuel quantity indi-
cators for wing tanks and fuselage tank are mounted
above the fuel control panel. (See figure 1-17.) The
indicators are ratiometer-type and are calibrated in

pounds.

FUEL PRESSURE INDICATORS. Fuel pressure for
each reciprocating engine is shown individually on a
dual indicator (23, figure 1-5), mounted on the instru-
ment panel. Both dials are calibrated from 0 to 50 psi.
Jet-engine fuel pressure is indicated on a fuel and oil
pressure indicator (21, figure 1-5), located on the instru-
ment panel. The fuel pressure dial is calibrated from
0 to 1000 psi. The indicators register electrically and
are powered with 26-volt alternating current from the
engine instrument inverter. A diaphragm in the pres-

sure transmitter senses the pressure and transmits a
corresponding electrical signal to the indicator.

FUEL FLOWMETER. Total rate of fuel being con-
sumed by both engines is indicated by a fuel flowmeter
(figure 1-17), located on the fuel quantity panel. The
dial is calibrated from 100 to 2000 pounds per hour.
The flowmeter system is powered by 26-volt alternating
current from the engine instrument inverter.

ELECTRICAL POWER SUPPLY SYSTEM.

Electrical power is supplied by two engine-driven gen-
erators, one mounted on each reciprocating engine.
Three inverters, fed from the 28-volt, direct-current
supply, furnish alternating current. A 24-volt, 34 am-
pere-hour storage battery serves as a stand-by in case of
generator failure or if the generator output is insuffici-
ent to close the reverse current relay,

DIRECT CURRENT.

Power from the 28-volt direct-current system is distribu-
ted through three busses: essential, main and monitored.
All three busses are energized, through bus tie-in relays,
when generators are operating, or when an external
source is powering the system. Equipment necessary for
flight is connected to the essential and main busses; the
essential bus powers the most important equipment, and
the main bus powers equipment of secondary impor-
tance. The monitored bus powers equipment not essen-
tial for flight. Failure of one generator will auto-
matically disconnect the monitored bus to reduce the
load on the remaining generator. The monitored bus
may be reconnected to the main bus by means of a
monitored bus switch, Generator failure can be deter-
mined by reference to the warning lights on the lower
right part of the instrument panel.

CAUTION i’

=

With one generator out, the monitored bus

switch should not be used unless the load on

the operating generator is less than 400

amperes.
If one or both generators fail, the monitored bus is auto-
matically disconnected. If both generators fail and the
battery switch is in the BATTERY position only the es-
sential bus will be energized. Both the main and the es-
sential bus will be energized when the landing gear
handle is in the PowN position. The main bus can also
be energized by placing the battery switch in EMERG.
Therefore, if generator failure occurs the battery switch
should always be placed in EMERG. to ensure electrical
power to the main bus after landing gear is lowered.

If both generators fail, the battery switch
should not be moved to EMERG. unless all non-
essential loads are turned off.
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Before placing landing gear control handle in
DOWN position, with all generators inoperative,
all nonessential loads should be turned off.

ALTERNATING CURRENT.

Alternating current is supplied by three three-phase in-
verters: an engine instrument inverter on the essential
bus, a main inverter for single-phase power on the main
bus, and a flight instrument inverter on the essential
bus monitored by the main bus. The engine and flight
instrument inverters serve as stand-bys for each other.
The flight instrument inverter normally powers the
flight instruments and the automatic pilot control equip-
ment. If the flight instrument inverter fails or if both
generators fail, the autopilot is disconnected, the flight
instruments are automatically powered by the engine
instrument inverter, and the stand-by transformer is
automatically energized. The engine instrument in-
verter may be manually selected if auto change-over mal-
functions. If the engine instrument inverter fails, the
engine instruments may be manually connected to the
flight instrument inverter by proper positioning of the
inverter switch; however, the autopilot controls are au-
tomatically disconnected to prevent overloading the re-
maining inverter. If the engine instrument inverter fails
when only battery power is available, the flight instru-
ment inverter is powered and monitored by the essential
bus. The main inverter is automatically turned on when-
ever the special equipment a-c power switch, ASB-1
power switch, or APX-6 power switch is turned on.
No stand-by provisions are made for the main inverter.
Normally, the 115-volt output of the flight instrument
inverter is transformed in the autopilot system to 26
volts for operation of the flight instruments. If the auto-
pilot transformer fails, a stand-by flight instrument trans-
former may be used to supply power to the flight instru-
ments. Normally inoperative, the stand-by flight instru-
ment transformer becomes operative automatically when
the flight instrument inverter fails or when manually
selected.

POWER RECEPTACLES.

EXTERNAL POWER RECEPTACLE. The external
power receptacle is located on the right side of the
fuselage, aft of the bomb bay, and is used for starting
the engines and ground checking electrical equipment.
INTERNAL POWER RECEPTACLE. An internal
power receptacle is located at each crewman’s station and
is used in conjunction with special equipment.
ELECTRICAL POWER DISTRIBUTION.

For electrical power distribution, see figure 1-18.

ELECTRICAL SYSTEM CONTROLS.

Controls for direct current power are located on a panel
on the center pedestal with indicators on the instrument
panel. (See figure 1-19.) Controls for alternating cur-
rent are located on the a-c power control panel on the

right console, Circuit breakers and fuses for the entire
electrical power supply system are located on six panels:
two in the crew entry compartment, two on the left
console, one on the center pedestal, and one above the
right console. (See figure 1-20.)

BATTERY SWITCH. A battery switch, mounted on the
center pedestal has three positions, BATTERY, OFF, and
EMERG. (See figure 1-11.) For normal operation, the
switch is placed at BATTERY. In case of complete gener-
ator failure, the battery switch should be left at BATTERY,
since essential flight equipment will automatically re-
main operative. (See figure 1-18.) If it becomes neces-
sary to use main or monitored bus equipment, the battery
switch may be placed at EMERG., but this will seriously
reduce flight time because of the limited amount of bat-
tery power available. The battery switch is guarded in
the BATTERY or OFF positions, but the guard must be
raised before the EMERG. position can be used.

i CAUTION

In case of complete generator system failure,
all nonessential loads should be turned off be-
fore the battery switch is placed in the EMERG.
position or landing gear is lowered.

GENERATOR CONTROL SWITCHES. Two generator
switches, one for each engine-driven generator, are lo-
cated on the center pedestal adjacent to the battery
switch. The switches are guarded in the on position for
all normal operation, When the switches are on, power
output of the generator is connected to the system.
Placing the switches in oFF disconnects the generators
from the system. For normal operation, the generator
switches should be oN. (See figure 1-11.)

GENERATOR FIELD SWITCHES AND WARNING
LIGHTS. Two generator field switches are mounted on
the center pedestal adjacent to the generator switches.
Their related warning lights are mounted on the instru-
ment panel. The generator field switches have three
positions: NORM, OFF, and RESET. For normal operation
the switches should be NorM. When a warning light
illuminates, indicating no generator output, the related
generator field switch may be moved momentarily to
RESET to reclose the generator field disconnect relay in
an attempt to re-establish power output. To determine if
this procedure is effective, the generator field switch
should be repositioned to NORM.

} CAUTION t}
¥

@ Generator dimming iris should be kept in
the full bright position for all flight oper-
ation,

® Whenever a generator warning light flickers
intermittently, the related generator switch
should be turned OFF to prevent damage to
the circuit.
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Note

In case of generator malfunction, the related
generator field switch may be moved to the
neutral (OFF) position. This will completely
de-energize the affected generator system and
its related controls.

GENERATOR EMERGENCY RESET BUTTON. An
emergency reset button is mounted in each generator
control panel. If the generator cannot be reconnected
to the circuit by means of the generator field switch, an
attempt may be made to restore generator operation
manually by use of the reset button,

MONITORED BUS SWITCH. A monitored bus switch
is located on the center pedestal. The switch is guarded
in the AuTo position for all normal operation. In case
one generator fails, the monitored bus becomes discon-
nected and related equipment will be inoperative. If it
becomes necessary to reconnect the monitored bus to the
electrical system, the monitored bus switch can be moved
to oN. However, if both generators are inoperative, the
monitored bus switch is ineffective.

In case one generator fails, the monitored bus
switch should not be turned oN unless the load
on the operating generator is less than 400
amperes.

INVERTER SELECTOR SWITCH. The inverter selec-
tor switch is located on the a-c power control panel on
the right console. (See figure 1-19.) There are three
positions on the switch: FLT. INST. STANDBY, NORMAL,
and ENGINE INST, STANDBY, Two red, push to test warn-
ing lights (with dimming provisions) are used in con-
nection with and located adjacent to the switch. The se-
lector switch is guarded in the NORMAL position and
both warning lights are normally off. The forward light
illuminates when the flight instrument inverter is out
and the flight instruments are automatically transferred
to the engine instrument inverter power and the flight
instrument stand-by transformer. Selection of FLT. INST.
STANDBY position on the inverter selector switch is norm-
ally necessary only for checking operation of the engine
instrument inverter, If the aft light illuminates, indi-
cating the engine instrument inverter is inoperative, the
engine instruments will be automatically transferred to
the flight instrument inverter. Manual selection is also
possible by positioning the inverter selector switch to
ENGINE INST, STANDBY.

FLIGHT INSTRUMENT TRANSFORMER SWITCH.
The flight instrument transformer switch on the a-c
power control panel is normally at MAIN position for
automatic operation of the transformer circuit. (See fig-
ure 1-19.) When malfunction makes it necessary to by-
pass the autopilot transformer, the flight instrument
transformer switch may be positioned to STANDBY to

connect the flight instruments to the stand-by trans-
former.

VOLTAGE REGULATOR RHEOSTATS. The voltage
regulators are preset on the ground, but in an emergency
only may be adjusted in flight by means of two rheo-
stats, one on each generator control panel, (See figure
1-19.) The rheostats are guarded by a fixed cover, held
in place by one screw, which must be removed for access
to the rheostat.

CIRCUIT BREAKERS AND FUSES. Circuits in the
direct-current system are protected by push pull circuit
breakers or circuit-breaker switches. Two circuit-breaker
panels are located on the left side of the pilot’s compart-
ment, one near the left rudder pedal, and the other above
the left console. (See figure 1-20.) Two circuit breakers
are located on the bomb arming control box above the
right console. Alternating-current circuits are protected
by replaceable fuses and push-pull circuit breakers,
mounted on a panel at the left side of the tunnel forward
of third crewman’s station. On some airplanes,* addi-
tional fuses for interior lighting are mounted on the aft
end of the center console.

ELECTRICAL SYSTEM INDICATORS.

D-C VOLTAMMETERS, Two voltammeters are mount-
ed on the lower right side of the instrument panel.
(See 19, figure 1-5.) The indicators give direct voltage
and current readings for each generator.

A -C VOLTMETER AND SELECTOR SWITCH. A
voltmeter and rotary-type selector switch are installed on
the a-c power control panel on the right console. The
voltmeter adjacent to the selector switch indicates output
of the individual inverter or inverter phase selected when
the switch is moved from the ofFF position. The voltage
selector switch may be positioned at FLT. INST. INV. (A
or C phase), ENG. INST. INV. (A or C phase), or at MAIN
INV.

HYDRAULIC POWER SUPPLY SYSTEMS.

Hydraulic power for the airplane is supplied by two
systems, a utility system and an emergency. system. (Hy-
draulic boosts for the flight control system are described
in FLIGHT CONTROL SYSTEM in this section.) An
automatic cooler installation in each nacelle maintains
desired hydraulic fluid temperatures for the utility hy-
draulic system, For hydraulic flmd specification, see
figure 1-27:

UTILITY HYDRAULIC POWER SYSTEM.,

The utility hydraulic power system supplies power for
normal operation of the main landing gear wheel brakes,
which have an automatic priority on available hydraulic
pressure, the cabin compressor motor, the jet-engine air
intake door, the bomb bay doors, the arresting gear hook,
the landing gear, the landing gear fairing doors, and the
wing flap motor. Utility operating pressure (3000 psi)
is supplied by two variable-volume pumps, one mounted
on each reciprocating-engine accessory section. Fluid for

*Airplanes 124850 through 124864
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the system is stored in a 4.4-gallon reservoir, located in
the upper forward section of the bomb bay. Two fluid
level indicators, which show full and refill levels, are
mounted on the reservoir. A system pressure gage and
a remote pressure indicator are provided. In this closed-
center pressure system, fluid flows under pump pressure
through a selector valve to the cabin compressor motor
and to the pressure port of the selector valves, located
on the bulkhead forward of the bomb bay returning to
the reservoir from the cabin compressor motor if no
unit is being operated. (See figure 1-21.) When any
unit in the system except the jet duct door is operated, a
selector valve controlling flow of fluid to the cabin com-
pressor is automatically energized, turning the compres-
sor motor off and reserving all fluid flow for other
units in the utility system. As soon as the operation is
completed, except when the landing gear is lowered,
fluid is diverted back to the cabin compressor.

HYDRAULIC RESERVOIR FILLING VALVE.

If necessary, the hydraulic reservoirs can be refilled in
flight when additional fluid is available. A filling tube
is stowed at the side of the emergency hydraulic panel
(figure 1-22) to provide for filling reservoirs from a
one-gallon container. A filling valve on the panel, when
moved from OFF to FILL, allows fluid to be pumped
from the container to the reservoirs when the emergency
pump switch is held at oN FILLING.

Note

Refer to the filling instructions placard on the
emergency hydraulic panel for proper pro-
cedures. (See figure 1-22.)

UTILITY HYDRAULIC SYSTEM CONTROLS.
Hydraulic selector valves, which control the various
units in the utility system, are located on the aft bulk-
head of the crew entry compartment. (See figure 1-22.)
Normally, these selector valves are electrically actuated
by movement of remote controls. In case of electrical
failure, each valve can be manually operated,

Note

To operate any unit, except the jet duct door,
in the utility hydraulic power system when no
electrical power is available, the valve con-
trolling the unit which is to be operated and the
cabin compressor valve must be actuated. Both
valves must be actuated and the unit valve held
until operation of the unit is completed.

In case of complete failure of the utility hydraulic
system, the emergency hydraulic system is available for
hydraulic power as long as the electrical system is oper-
ating. Emergency hydraulic system controls are located
on a panel in the aft section of the crew entry compart-
ment. (See figure 1-22.)

CABIN COMPRESSOR SELECTOR VALVE
HANDLE. A handle is provided for manual operation
of the cabin compressor selector valve. (See figure 1-22.)
To turn the cabin compressor off and supply operating

pressure to the utility system, the handle should be ro-
tated forward 90 degrees; the handle will remain for-
ward until manually returned to the original position
to restart the cabin compressor.

CABIN AIR COMPRESSOR CIRCUIT GROUND
TEST SWITCH. A switch for ground testing the cabin
air compressor circuit is located on the aft bulkhead
of the crew entry compartment. (See figure 1-22,)
Normally, the cabin air compressor is off when the
landing gear is extended, ensuring full pressure to the
gear. When the switch is moved from NORMAL to TEST,
a flight condition is simulated and the cabin compressor
valve is de-energized, starting the compressor. The test
switch is primarily for maintenance check.

Note

Do not operate cabin compressor longer than
2 minutes on the ground, as ram air is not
available to cool the heat exchanger, and dam-
age may result from overtemperatures.

HYDRAULIC FLUID LEVEL INDICATORS.

Each of the three hydraulic reservoirs has a fluid level -
sighting provision. The utility system and boost system
reservoir fluid level is shown for two conditions, FULL
and REFILL. The emergency system reservoir fluid level
indicator shows FULL, ACCUMULATOR CHARGED, REFILL,
and intermediate levels.

UTILITY HYDRAULIC SYSTEM PRESSURE GAGE.
A pressure gage for the udlity system is located above
the hatch leading to the bomb bay from the crew entry
compartment. (See figure 1-22.) Normal operating pres-
sure is 3000 psi. Utility pressure may also be read on an
indicator located at the pilot’s station.

REMOTE INDICATING HYDRAULIC
PRESSURE GAGE.

Readings of individual flight control boost pressures and
utility hydraulic power system pressure may be obtained
through use of a six-position boost pressure indicator
selector switch in conjunction with a single hydraulic
pressure indicator. (See 4, figure 1-6.) When the switch
is positioned at UTILITY, AIL, ELEV, RUD, Or RUD ELECT
MOTOR PUMP, the respective pressure readings can be
obtained when controls are actuated. The sixth position
is OFF. Both the selector switch and the pressure gage
are located on a panel above the left console,

EMERGENCY HYDRAULIC POWER SYSTEM.

An electrically driven pump supplies pressure for emer-
gency operation of the landing gear (down), wing flaps
(down), jet-engine duct door (close), bomb bay doors
(open or close), and parking brakes. Fluid is supplied
from a 3.75-gallon capacity reservoir, located in the nose
wheel well. A fluid level indicator, mounted on the
reservoir, is visible on the bulkhead, forward of the
third crewman’s seat. The various units operated by the .
emergency hydraulic system are controlled by manual
operation of emergency controls on the emergency hy-
draulic control panel. The parking brakes are operated
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o Normally, the cabin air compressor selector valve is
de-energized and vutility pressure is directed to the
cabin compressor motor and to the wing flap, land-
ing gear doors and landing gear selector valves.
Whenever any unit in the utility system, except the
jet duct door, is actuated, the cabin air compressor
selector valve is automatically energized, cutting off
utility pressure to the cabin compressor motor. This
is done to ensure full pressure and flow for selected
operation. When operation is complete, except when
landing gear is DOWN, flow is diverted back to
cabin compressor motor.
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by pressure from a hydraulic accumulator, and are oper-
able when neither utility hydraulic system pressure nor
electrical power is available. An air pressure gage for the
accumulator is located on the emergency hydraulic panel.
The emergency hydraulic pump operates whenever 2
unit is controlled with emergency system pressure, auto-
matically to maintain desired accumulator pressure, and
whenever the emergency hydraulic pump switch is moved
from the AuTO position. Automatic operation of the
emergency hydraulic pump may be checked by cycling
the parking brake valve. When pressure drops to 2550
psi, the emergency pump will start and will continue to
operate until the pressure reaches 2850 psi.
EMERGENCY HYDRAULIC PUMP SWITCH.

An emergency pump switch, located on the emergency
hydraulic panel, controls the electric emergency pump.
Normally, the switch is at AuTO, and the electric pump
will automatically start operating whenever the emergen-
cy hydraulic valve on the emergency hydraulic panel is
moved from OFF to an operating position or when ac-
cumulator pressure drops to 2550 psi. The ON FILLING
position of the switch is used when the pump is operated
for reservoir filling purposes. The third position for the
emergency pump switch, ON CIR. BKR. OVERRIDE (circuit
breaker), is spring-loaded and should be used only in
an extreme emergency, as the continuous electrical over-
load, which originally “popped” the circuit breaker,
could cause the emergency hydraulic pump to become
completely inoperative.

ACCUMULATOR DUMP VALVE.

An ON-OFf valve located on the emergency hydraulic
panel, is provided to dump the fluid in the emergency
hydraulic system accumulator and is used in reservoir
filling operations. (See figure 1-22.) Normally OFF, the
accumulator dump valve is turned oN and filling valve
placed to FILL position to discharge accumulator fluid
into the emergency system reservoir,

ACCUMULATOR AIR PRESSURE GAGE.

The emergency system accumulator is charged with air
pressure to approximately 1200 psi. This pressure charge
is indicated on a gage located on the emergency hy-
draulic panel. (See figure 1-22.) This gage will show
accumulator air pressure only when hydraulic pressure
has been dumped.

FLIGHT CONTROL SYSTEM.

The primary flight control system is a conventional
cable-type system. An open-center boost hydraulic system
is incorporated to reduce the pilot forces required fu:
movement of the ailerons, elevators, and rudder. The
rudder has an alternate boost hydraulic system for use
in case the normal system does not function properly.
The control wheel provides adequate control for ailerons
in a boost-out condition and aerodynamically balanced
elevators provide adequate control in case of elevator
boost failure. Airplanes 124161 and 124181 have satis-

factory boost out elevator forces by a series of elevator
tabs. The aerodynamically balanced elevator will be in-
stalled on these two airplanes by kits. An automatic
electrical heater is provided to warm the aileron boost
cylinders when the temperature falls below 0°F. A con-
trol column shaker provides adequate stall warning.

FLIGHT CONTROL HYDRAULIC BOOST SYS-
TEMS. The flight control hydraulic boost systems are
open-center (nonpressurized) systems. The normal
boost system supplies operating pressure for all three
flight controls — the ailerons, elevators, and rudder.
The rudder is also provided with an alternate boost
system powered by an electrically driven hydraulic
pump. Hydraulic flow is supplied from a reservoir
through two engine-driven, constant-volume pumps to
the normal boost system. Deflection of any control sur-
face operates a boost valve, which restricts the open-
center hydraulic flow, causing pressure to build up.
This pressure is applied to the actuating cylinder at the
control surface to aid the pilot in control movement.
Normally, flow is routed from the engine-driven pumps
through flow dividers to the control surface boost valves
and then back to the reservoir. To decrease control forces
in case of hydraulic pressure failure (boost-out condi-
tion), by-pass valves are provided between each pair
of cylinder ports. These valves allow fluid exchange be-
tween opposite ends of the cylinders by the shortest
possible route. This eliminates fluid friction normally
caused by pumping the fluid through the lines back
to the boost valve. The by-pass valves for the rudder
and elevator are both electrically and hydraulically op-
erated. The by-pass valves at the aileron boost cylinders
are solenoid-operated and controlled by the aileron
boost switch mounted on the reciprocating-engine con-
trol panel above the left console (figure 1-9). The rud-
der and elevator boost control switch is mounted ad-
jacent to the aileron boost switch. Manual displacement
of all flight controls is satisfactory except for the rud-
der, which has its own alternate boost system to provide
it with normal boost.

SURFACE CONTROL (AND THROTTLE) LOCK.
The surface controls and throttles can be mechanically
locked by the pilot by a single control and a related
latch (24, figure 1-6), located on the inboard face of
the left console, The surface controls are locked in their
neutral positions, and the throttles are locked in the
closed position, so that power cannot be inadvertently
applied when the controls are locked. Also, the surface
controls cannot be locked when any throttle is out of the
closed position. The lock is held in both the LocKED and
UNLOCKED positions by a positive latch, which prevents
movement from vibration. When the latch is released
and the lock handle is pulled aft, the throttles will auto-
matically be retarded to the CLOSED position. Then the
controls can be moved until the locks engage theix ucu-
tral positions.
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TRIM TAB CONTROLS

H-5634-52-17A

| *AIRPLANES 124161 AND 124181 ONLY

Figure 1-24,

Flight control boost should be turned OFF be-
fore controls are locked. Surface control locks
may be damaged if controls are locked with the
boost on.

FLIGHT CONTROLS.

CONTROL WHEEL. The control wheel throw is 90
degrees each way with hydraulic boost out and about
80 degrees with the boost operating. The elevator trim
switch is located on the right grip of the control wheel.
(See figure 1-24.)

CONTROL COLUMN. The control column provides
for elevator control. A differential gearing arrangement
gives the pilot high mechanical advantage for elevator
displacement, which permits satisfactory control in case
of boost system failure.

RUDDER PEDALS. The rudder pedals are adjustable
fore and aft by means of a rudder pedal adjustment
handle (28, figure 1-5), located on a panel forward of
the control column. When the adjustment handle is
pulled out both pedals can be adjusted simultaneously
by moving either pedal to the desired position.

TRIM TAB CONTROLS. Elevator,* aileron, and rud-
der trim tabs are electrically operated and are manually
controlled by a trim tab control stick on the left console.
(See figure 1-24.) The trim tab control stick is moved
fore and aft to operate the elevator trim tabs,* is moved
sideways for aileron trim, and is rotated left or right for
rudder trim, A thumb-slide trim switch, mounted on the
right grip of the control wheel, is used for elevator
trim tab control and is moved fore and aft for a cor-
responding nose-down or nose-up airplane attitude. (See
figure 1-24.) On some airplanes,* a two-speed elevator
trim system is installed and the thumb slide switch, on
the wheel is used for high speed trim.

AILERON BOOST SWITCH. An aileron boost switch
(figure 1-9), is mounted on a panel above the left con-
sole. When in the oN position, the switch allows the
aileron boost system to perform normally. In case of
aileron boost system malfunction, moving the aileron
boost switch to the OFF position energizes the solenoid-
operated by-pass valves, which allows the hydraulic
fluid to by-pass the aileron boost actuating cylinders.
Operation of the by-pass valves permits direct manual
operation of the ailerons.

ELEVATOR AND RUDDER BOOST SWITCH. An
elevator and rudder boost switch (figure 1-9), mounted
on a panel above the left console, when in the oN posi-
tion allows the elevator and rudder boost systems to
function normally. A boost out condition for elevator
and rudder can be simulated by turning the switch to

OFF.
l WARNING I

Should ailerons or elevator ever stick in a dis-
placed position immediately turn the affected
boost control switch to OFF to relieve hydraulic
pressure. Leave the switch off for the remain-
der of the flight and landing.

RUDDER ELECTRIC MOTOR PUMP ALTERNATE
BOOST SWITCH. A two-position switch, located on a
panel above the left console, is used to control the al-
ternate rudder boost system. (See figure 1-9.) When the
switch is in the OFF position, the alternate rudder boost
system is inoperative, allowing the rudder to receive
boost from the normal system. When the switch is in the
ON position, the alternate rudder boost system is en-
ergized, and the normal boost system is by-passed.

*Airplanes 124161 and 124181 only
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FLIGHT CONTROL SYSTEM INDICATORS.

TRIM TAB POSITION INDICATOR. A trim tab posi-
tion indicator (26, figure 1-6) is located on the left
console, adjacent to the trim tab control stick. (See
figure 1-24.) Degrees of displacement from a neutral
position are given for each trim tab.

STALL WARNING SYSTEM. A stall warning system
consists of a static and an impact pressure vent on the
upper surface of the right wing, a pressure switch, and
an electrical motor attached to the control stick. When a
stall condition is approached, the decrease in pressure
differential between the two vents closes the pressure
switch, energizing the electrical motor which rotates an
eccentric weight and causes the stick to shake. When the
weight of the airplane is on the gear, the system is
rendered inoperative through connection with a landing
gear ground safety switch.

WING FLAPS.

Electrically controlled, hydraulically actuated wing flaps
on each wing panel extend from aileron to nacelle and
from nacelle to fuselage. The flap system is controlled
by a hydraulic selector valve, which determines direction
of rotation of the flap hydraulic motor. Each flap is op-
erated by a screwjack actuator mechanically intercon-
nected to torque rods to synchronize flap travel. Flaps
are prevented from changing position due to air loads
by a non-reversing clutch in the flap gear box. A control
handle and position indicator are provided at the pilot’s
station, and emergency control provisions are located in
the crew entry compartment.

WING FLAP CONTROLS.

WING FLAP CONTROL HANDLE. The wing flaps
are positioned by means of a control handle (5, figure
1-6), located on the throttle quadrant. Movement of
the control handle energizes the selector valve to direct
pressure to the hydraulic motor to move the flaps to the
desired degree. Position of the flaps roughly approxi-
mates the relative position of the control handle. Inden-
tations at the top and bottom of the handle guide are
provided to secure the control handle in full UP or DOWN
positions. Movement of the flap control handle must
be correlated with the flaps position indicator for se-
lection of intermediate flap positions. The flaps remain
in the selected position until the flap control handle
is repositioned. When the flap handle is in the up
position, the hydraulic selector valve cannot be energized
to lower the flaps unless manually operated,

WING FLAP SELECTOR VALVE. If utility hydraulic
pressure is available, but electrical power is lost, flaps
may be raised or lowered (after the LDG. FLAP circuit
breaker has been pulled out) by manual operation of the
hydraulic selector valve in the crew entry compartment.
The handle on the cabin air compressor selector valve
should be rotated out to divert all utility pressure to the
utility units and the manual override button on the wing
flap selector valve depressed until desired flap position

is reached. The cabin air compressor valve handle should
then be rotated to its original position to restart the
cabin compressor motor,

WING FLAP EMERGENCY CONTROL. Emergency
hydraulic pressure may be selected to lower the flaps
in the event of utility system failure, providing electri-
cal power is available. The wing flap emergency control
is located on the emergency hydraulic panel in the crew
entry compartment. (See figure 1-22.) The normal flap
control handle should be in the powN position when
using emergency pressure. When the emergency control
is moved from OFF to FLAPS DOWN (after the LDG. FLAP
circuit breaker has been pulled out), the emergency hy-
draulic pump is started and the emergency valve is posi-
tioned so that emergency pressure actuates the flaps to
the full down position. For intermediate flap positions,
the control must be turned oFF when the desired degree
of flap is obtained. The emergency control should be
turned OFF after completion of flap operation to avoid
overheating the emergency system. There are no pro-
visions for raising the flaps by emergency hydraulic
pressure.

WING FLAP POSITION INDICATOR.

A flap position indicator (36, figure 1-5), located on the
pilot’s instrument panel, is marked up, 14, and pown
and has lines to designate the 1/ and 3/ positions.

LANDING GEAR SYSTEM.

The landing gear and the fairing doors are hydraulically
actuated and electrically controlled. The main gear re-
tracts aft into the nacelles, and the nose gear retracts
aft into the fuselage. A safety switch on the left landing
gear prevents retraction of the landing gear when the
weight of the airplane is on the gear. The nose gear
assembly incorporates a conventional shimmy damper
and a self-centering device, which is effective within a
range of 30 degrees right or left of center. A guard is
installed on the nose wheel fork to prevent the nose
wheel from twisting upon contact with the barrier actu-
ating strap. The main gear fairing doors close after ex-
tension or retraction of the gear, but the nose gear door
closes only when the nose gear is retracted. For ground
maintenance purposes, the main landing gear doors can
be opened with the landing gear extended.

LANDING GEAR CONTROLS.

LANDING GEAR CONTROL HANDLE. The gear is
normally operated by the landing gear control handle
(14, figure 1-6) located on the forward end of the left
console. Indentations are provided to hold the control
handle either in UP or DOwN position. To lower the gear,
the control handle should be moved to the down position
slowly. When the control handle is placed in UP or
DOWN position, the hydraulic selector valves are en-
ergized, fairing doors open and gear travels to the de-
sired position and locks, If the control handle is moved
to UP when the airplane is on the ground, the gear will
not retract because of the safety switch. If the weight
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of the airplane is removed from the wheels while the
control handle is in the UP position, the gear will not
retract until the handle is moved to pownN and back to
up. Gear operation can be reversed in either up or down
cycle at any time without damage. Reversal in the up
cycle causes the gear to return to the down position im-
mediately. If the down cycle is reversed, however, the
gear will continue to down-and-locked position before
reversing.

LANDING GEAR AND FAIRING DOOR SELECTOR
VALVES. In the event of electrical failure, the landing
gear may be lowered by operation of the proper hy-
draulic selector valves on the emergency hydraulic
panel. (See figure 1-22.) Rotate the cabin compres-
sor valve handle out (after pulling out the landing
gear control valve circuit breaker), hold the fairing door
selector valve at oreN until doors are fully open, and
then press the landing gear selector valve to POWN until
gear has extended and locked. The main fairing doors
may be closed afterward by holding the fairing door
selector valve at cLosE while the cabin compressor valve
handle is still out. Then rotate the cabin compressor
valve handle to its original position. The nose gear door
has no manual control. The door valve is energized when
the main landing gear is selected down and remains en-
ergized until the gear is selected up. The door will be
held open as long as power is available. Should either
electrical or hydraulic failure occur, moving the main
gear selector to the down position will release the land-
ing gear uplocks and the weight of the gear will mechan-
ically unlock the door which will then swing free,

CAUTION

The landing gear selector valve should never
be used while the weight of the airplane is on
the landing gear.

LANDING GEAR EMERGENCY CONTROL. In the
event of utility hydraulic system failure, the landing gear
may be lowered, if electrical power is available, by op-
eration of an emergency landing gear valve, located on
the emergency hydraulic panel. Moving the valve from
OFF to EMERG. LDG, GEAR DOWN, directs emergency hy-
draulic system pressure to the down side of the landing
gear actuating cylinders. The first movement of the gear
will unlock the fairing doors and the weight of the gear
will open them. No emergency provisions are provided
for retracting the landing gear.

MAIN LANDING GEAR DOOR SWITCH. A switch,
on the panel below the hydraulic selector valves, is pro-
vided for opening the main gear fairing doors while the
gear is extended. (See figure 1-22.) With hydraulic and
electrical pewer available, the fairing doors may be
opened by moving the switch from the guarded
(NORMAL) position to MAIN L.G. DOORS OPEN. Moving

WARNING

Be sure that nacelle areas are clear of personnel
before main landing gear switch is returned to
normal, after doors have been opened on the ground.

the switch back to NORMAL closes the fairing doors. If
no hydraulic or electrical power is available, the switch
can be left at MAIN L.G. DOORS OPEN position to serve
as a safety measure during mechanical operation. When
switch is positioned at MAIN L.G. DOORS OPEN, the
“close” side of the actuating solenoid is de-energized
and the fairing doors can be operated mechanically by a
handle located on the left fairing door of each nacelle.
LANDING GEAR INDICATORS.

LANDING GEAR POSITION INDICATORS. The
position of the landing gear is shown by a wheel position
indicator (36, figure 1-5), mounted on the pilot’s instru-
ment panel. When the gear is up and the fairing doors
closed, the word “UP" appears in the indicator windows.
When the gear is extended and locked, wheels appear
in the indicator windows. Any unlocked condition when
the gear is extended or failure of the wheel doors to
close during the retraction cycle is indicated by yellow
and red crossmarks in the indicator windows. When bat-
tery switch is OFF, the yellow and red crossmarks appear
in the indicator windows, regardless of gear position
Nose gear position may be visually checked through a
small porthole in the right side of the tunnel.

LANDING GEAR WARNING LIGHT. A red warn-
ing light illuminates the knob on the landing gear con-
trol handle whenever the gear is unlocked. As soon as
the landing gear is locked (either up or down), the
light will go out. The light is connected to the interior
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light rheostat and automatically dims* whenever the
interior lights are turned on. On some airplanest the
warning light (37, figure 1-5) is on the instrument
panel.

BRAKE SYSTEM.

Brakes on the main wheels are conventionally controlled
by toe action on the rudder pedals. Hydraulic pressure
for braking is routed from the utility system to a pres-
sure priority valve then through a normal power brake
valve for each wheel. Emergency and parking brakes are
controlled by a single handle and powered by an ac-
cumulator,

EMERGENCY AND PARKING BRAKE CONTROL.
A handle (27, figure 1-5), located on the panel forward
of the control column, controls emergency braking and
parking brakes. The handle is pulled straight aft to ap-
ply braking pressure and will remain in the braked
position. To release the brakes, the handle must be
pulled and rotated clockwise then released. For emergen-
cy braking, the handle should be held in the rotated
position and applied as needed.

CAUTION ;

If electric and hydraulic failures occur, use
emergency brake cautiously as accumulator
pressure will permit only three full brake appli-
cations.

CATAPULT EQUIPMENT.

Provisions for catapulting the airplane from a carrier
deck consist of a catapult hook and a holdback fitting.
The catapult hook is located just aft of the nose wheel
well, and the holdback fitting is aft of the bomb bay.
The holdback fitting and the catapult hook are faired
by small doors when in the retracted position. The cata-
pult hook can be extended by pulling a manual release
handle located to the left of the hook fairing door.
When the nose gear is retracted, the catapult hook re-
tracts automatically. The holdback fitting can be ex-
tended manually by pushing a handle in the holdback
fairing door. After the airplane is released, the holdback
fitting retracts automatically. A spring-loaded throttle
catapult handle is located forward of the throttle
quadrant and swings down to assist the pilot in holding
the throttle full oPEN during catapult take-off.

ARRESTING GEAR.

The arresting gear hook, located on the bottom part of
the empennage, is lowered by a spring bungee and air
pressure. The hook is retracted by a hydraulically oper-
ated cylinder.

ARRESTING GEAR CONTROLS,

ARRESTING HOOK RELEASE HANDLE. A handle
(figure 1-11), located on the center console, is used to
release the arresting hook for automatic lowering. The
arresting hook release handle is provided with a ratchet-
type lock to hold the handle in extended positions. To
unlock the handle, press the handle release lever located
adjacent to the arresting hook release handle,

Note

The arresting hook release handle should be
pulled full out to ensure proper operation of
the arresting gear.

ARRESTING HOOK RETRACT SWITCH. The hy-
draulic cylinder for retracting the arresting hook can be
operated by a spring-loaded toggle switch (figure 1-11)
located on the center console. To retract the hook, the
release handle must be in hook-up position and the
switch held forward until the red warning light goes
out. A button-type switch for ground crew use in re-
tracting the arresting hook is located on the aft part of
the fuselage on the right side.

ARRESTING HOOK WARNING IIGHT.

A red warning light is located in the arresting hook
release handle to indicate when the arresting hook is not
safe. Light will illuminate whenever the hook is not
locked in either the up or down position. On some air-
planes,* the light is connected to the interior light rheo-
stat and automatically dims whenever the interior lights
are turned on.

BARRIER GUARD.

A streamlined, fixed barrier guard is mounted on the
fuselage forward of the windshield.

WING AND VERTICAL FIN FOLDING.

To facilitate handling of the airplane aboard ship, pro-
visions are made for folding the outboard wing panels
and the vertical fin. Portable hydrauically actuated units
are furnished and may be bolted to the inboard and
outboard wing panels for the wing folding operation.
Time for wing folding operation should be approximate-
ly 2 minutes for each cycle after hydraulic units are
installed and folding preparations completed. For fin
folding operation, a hand-operated screw jack is fur-
nished as portable equipment.

CAUTION }

Tip tanks must be empty for wing folding.
With tip tanks installed, wings cannot be
folded safely if wind exceeds 25 knots; with-
out tip tanks, wings cannot be folded safely
if wind exceed 45 knots.

*Airplanes 124850 through 124864
tAirplanes 122590 through 122601 and 124158 through 124184
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HANDLE
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RELEASE
HANDLE —

'EMERGENCY
EXIT DOOR VALVE

_DOOR VALVE

THIRD CREWMAN’S
OVERHEAD ~ TT

ESCAPE
HATCH

H-9634-73-21

Figure 1-25,

FLIGHT INSTRUMENTS.

The automatic pilot instruments, consisting of master
direction indicator, gyro horizon, and turn-and-bank
indicator, operate on a-c electrical power supplied by
the inverters of the airplane. The airspeed indicator
is essentially a conventional airspeed indicator with the
addition of a maximum airspeed indicating mechanism,
which automatically indicates maximum allowable air-
speed for the existing flight altitude. A yellow pointer
shows indicated airspeed; a red and black striped point-
er, maximum allowable airspeed. The instrument is
preset for the limiting Mach number of the airplane,
and the maximum airspeed indicating pointer moves
to indicate the airspeed corresponding to the limiting
Mach number at the existing flight altitude. Clockwise
movement of the striped pointer is limited by a preset
stop at the limiting structural airspeed of the airplane.
When the two pointers meet, the airplane is moving at
the maximum allowable speed or the limiting Mach
number. At no time should the yellow pointer be al-

lowed to cross over the striped pointer. Other associ-
ated flight instruments include a stand-by magnetic com-
pass, a rate-of-climb indicator, a pressure altimeter, two
radio altimeters, a cabin altitude indicator, a clock, a
self-contained accelerometer, and a free air temperature
gage. The tow-target package contains an airspeed
indicator and pressure altimeter located on the reel
operator’s panel.

CREW DOOR.

A crew door is located on the right side of the fuselage
just forward of the wing leading edge, and a ladder is
stowed in the aft section of the tunnel equipment com-
partment. The crew door is normally opened by pulling
either the inner or the outer handle on the door. The
inner handle is recessed in the aft part of the door and
is exposed to view. The outer handle is faired into the
door skin and has a spring-loaded access cover just
forward of the handle. The access cover is pushed in
to provide access to the door handle. An integral wind
deflector is mounted on the forward side of the door
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opening to deflect airflow, if the door is jettisoned
for emergency exit.

EMERGENCY EXIT PROVISIONS AND
CONTROLS.

The ¢rew door may be jettisoned to provide emergency
exit from the airplane. An air pressure system is pro-
vided to jettison the door and open the integral wind
deflector. An air bottle and pressure gage are located
forward of the door. The gage should be checked before
each flight to ensure availability of sufficient pressure
for operation. Two controls are provided for air pres-
sure jettisoning of the door. (See figure 1-25.) One is
located in the pilot’s compartment on the bomber-navi-
gator’s seat and the other is just forward of the door.
In addition, 2 manual release handle can be operated to
jettison the door in case of failure of the air pressure
system. Bomb bay doors should be closed when the
door is being used for bail-out. An alternate means of
escape is through the bomb bay doors; however, the
cabin must be depressurized before the hatch to the
bomb bay can be opened.

COCKPIT DOOR RELEASE HANDLE. An emergency
crew exit control located below the bomber-navigator’s
seat provides means of jettisoning the crew door from
the pilot’s compartment. (See figure 1-25.) When the
control is moved aft to OPEN DOOR, the door is jetti-
soned and the deflector opens out for a windbreak.

EMERGENCY EXIT DOOR VALVE HANDLE. A
handle on the exit door valve, located forward of the
door, provides emergency door operation. (See figure
1-25.) When the handle is moved aft to EMERGENCY
EXIT DOOR OPEN, the door is jettisoned and the integral
wind deflector opens out to serve as a windbreak.

MANUAL JETTISON HANDLE. If the emergency
exit door fails to open by means of air bottle pressure,
the door can be manually opened by a manual jettison
handle on the door. For complete door operation, the
handle must be raised and moved aft and outboard.
When the handle is raised and rotated aft and outboard,
the front hinge of the door is unlocked, and the integral
wind deflector is forced outward. The outward move-
ment of the wind deflector pushes the leading edge of
the door into the slip stream. After the door jettisons
or falls free, the wind deflector moves out into the
slip stream to serve as a windbreak. (See figure 1-25.)

EMERGENCY EQUIPMENT.

ENGINE FIRE DETECTOR SYSTEM.

An Edison fire detector system is provided for all three
engines. The fire control panel (figure 1-26), located
on the left console, contains six lights, two for each
engine, and a test switch. Illumination of either light
indicates fire in the related engine area. A master fire-
warning light, mounted on the instrument panel, illumi-
nates in case of fire in any engine. The test switch pro-
vides a means of checking the entire fire detector cir-
cuit. When the switch is depressed, all detector lights
should illuminate within 5 seconds. The lights are the
push-to-test type, permitting check of individual bulb
condition.

FIRE CONTROL PANEL
IN CASE OF FIRE
. FEATHER PROPER PROPELLER

. CLOSE THROTTLE AND MIXTURE
. CLOSE EMERG. SHUT-OFF 5W. OR JET MASTER SW.

. CUT IGNITION (RECIPROCATING ENGINE)
. DO NOT RESTART ENGINE

FIRE DETECTOR TEST

TO TEST DETECTORS
PUSH TEST SWITCH
ALL LIGHTS ON INDICATES
CIRCUITS ARE 0.K,

Figure 1-26.

CANOPY DITCHING PANELS.

Two sliding panels are provided in the canopy as a
means of escape for the pilot and bomber-navigator in
case of ditching or forced-landing emergencies. A single
vertical control rod actuates opening, closing and lock-
ing of the panel. A short horizontal handle located
overhead of each panel, locks or releases panel in the
full open or intermediate positions. To open panel, pull
the vertical rod inboard and aft. Panel will then open
to the first intermediate position. To open panel further
the short horizontal handle must be pulled down to re-
lease the intermediate latch. This handle is spring-loaded
and when released will return to the locked position to
engage the next intermediate latch.

OVERHEAD DITCHING HATCH.

A hatch is provided above the third crewman’s station
for use in ditching or forced landing emergencies. (See
figure 1-25.) The hatch can be operated from inside
or outside of the airplane by an interconnected handle
assembly. Normally, the third crewman stands to the
right side of his seat to operate the hatch. The handle
is rotated counterclockwise until the hatch unlocks, The
hatch is hinged on the left and will fall free after being
unlocked; therefore, the operator must be careful to
stand clear of the arc of travel and then lower the hatch
cautiously. The hatch movement should trip an auto-
matic release on the seat headrest, which is spring-loaded
to clear the path. However, it is recommended that the
operator release the headrest manually before lowering
the hatch. The escape hatch swings fully open to the
left side of the seat, where a bracket holds it. A fairing
door, located on top of the fuselage aft of the canopy
enclosure, can be opened by a spring-loaded release for
access to the escape hatch exterior handle, when neces-
sary. If this method of entry is used make sure the seat
is not occupied.
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SERVICING DIAGRAM

FUEL — MIL-F-5572, AV GAS GRADE 115/145

OIL — MIL-O-6082, GRADE 1100
(COLD WEATHER, GRADE 1065) SPECIFICATIONS

TURBO OIL — MIL-O-6082, GRADE 1065
[BELOW -9°C (15°F), MIL-O-6081, GRADE 1010]

JET OIL — MIL-O-6081, GRADE 1010
HYDRAULIC FLUID — MIL-F-7083 (AMBER)

AIR COMPRESSOR OIL — MIL-L-7870
(NAVY SYMBOLS 2075 AND 3042)

19 18 17 2 16 15 14 13 12 N 10 9 8
1 FUSELAGE FUEL TANK FILLER 11 RECIPROCATING-ENGINE OIL TANK*
2 HYDRAULIC SYSTEM RESERVOIRS 12 HYDRAULIC SYSTEM RESERVOIR FILLING HOSE
3 WING FUEL TANK FILLERS 13 HYDRAULIC SYSTEM ACCUMULATOR AIR FILLER
4 JET-ENGINE OIL SYSTEM FILLER 14 OXYGEN SYSTEM CHARGING VALVE
5 ARRESTING GEAR SNUBBER 15 EMERGENCY EXIT DOOR AIR BOTTLE FILLER
6 LONG-RANGE OIL TANK* 16 BATTERY
7 WING TIP FUEL TANK FILLERS* 17 COOLING PACKAGE OIL SUMP FILLER
8 RUDDER ALTERNATE BOOST 18 NOSE GEAR SHOCK STRUT FILLER
RESERVOIR FILLING PUMP AND SHIMMY DAMPER FILLER
9 TURBOSUPERCHARGER OIL TANK* 19 CABIN AIR COMPRESSOR OIL SUMP FILLER
10 MAIN GEAR SHOCK STRUT FILLER*
*RIGHT SIDE SIMILAR

H-9634-00-24

Figure 1-27.
40 RESTRICTED



SECURITY INFORMATION — RESTRICTED

Section |

AN 01-60AAA-1

WINDSHIELD WIPER.

An electrically powered windshield wiper is mounted
on the left windshield panel and controlled by a four
position toggle switch located above the landing gear
control level. The switch is marked FAST, SLOW, PARK-
WIPER, and has a center OFF position. The wiper motor
has sufficient power to operate during a normal approach
pattern and is guarded against overload by a circuit
breaker mounted on the heat and vent circuit-breaker
panel on the left vertical console. The wiper should not
be operated on dry glass.

FIRST-AID KIT.

A first-aid kit is located in the crew entry compartment
at the third crewman’s station. The kit should be
checked periodically as to the condition of contents.

SEATS.

PILOT’S SEAT.

The pilot's seat is provided with a seat cushion, back
cushion, armrests, a headrest, safety belt and shoulder
harness with an inertia-lock reel. Seat position may be
adjusted electrically. Operation of a toggle switch (5,
figure 1-10) on the right side of the seat permits selective
adjustment of position. The switch is spring-loaded to
neutral. When the switch is held up, the seat adjusts
forward and up; when the switch is held down, the
seat adjusts aft and down. Provisions for pararaft kits
are incorporated in the seat structure. In case of emer-
gency, the seat back can be lowered by operation of
the emergency seat-back release lever (8, figure 1-10)
located on the forward right side of the seat. The lever
is marked PUSH DOWN—ROTATE 90°—pPULL UP. The
armrests are movable and can be stowed by pulling them
up and aft. A shoulder-harness lock control, located
on the left side of the seat, is conventionally operated
for manually locking and unlocking the shoulder har-
ness.

BOMBER - NAVIGATOR’S SEAT.

The bomber-navigator’s seat is equipped with a seat
cushion, a back cushion, armrests, a headrest, a safety
belt, and shoulder straps with inertia reel. To facilitate
escape, the seat back may be lowered like the pilot’s
seat. When the lowering mechanism is actuated, a pin
is pulled from the headrest allowing it to swing down
and provide clear escape passage.

THIRD CREWMAN'’S SEAT.

The third crewman’s seat is provided with a seat filler
and provisions for a back type parachute. The seat is
provided with safety belt, shoulder harness, inertia reel
and headrest. The seat is not adjustable.

SHOULDER-HARNESS LOCK CONTROL.

A shoulder-harness lock control, located on the left
side of each seat, is conventionally operated for manual-
ly locking and unlocking the shoulder harness. In ad-
dition, the shoulder harness inertia reel will automati-
cally lock under a 2 to 3 G load, as in a crash landing.

CAUTION

Shoulder harness should be unfastened before seat
back is lowered or occupant may be carried back
with seat.

The manual lock is provided for use as an added safety
precaution during take-off and landing and in the event
of a forced landing.

Just before a forced landing, all switches not
readily accessible with the harness locked
should be cut prior to locking shoulder harness.

If the harness is locked while the seat occupant is lean-
ing forward, the harness will retract with him as he
straightens up, moving into successive locked positions
as he moves back against the seat. To unlock the
harness, the seat occupant must be able to lean back
enough to relieve the tension on the lock. Therefore,
if the harness is locked while the seat occupant is lean-
ing back hard against the seat, he may not be able to
unlock the harness without first releasing it momentarily
at the safety belt, or releasing the harness buckles if
desired. After locking automatically, the harness will
remain locked until the lock control is moved to the
locked position and then back to unlocked.

AUXILIARY EQUIPMENT.

Section IV of this handbook contains information on
the following equipment: cabin air conditioning and
pressurization, communication, oxygen, lighting, bomb-
ing, tow-target package, and tanker package.
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NOTE

Complete information on the flight char-
acteristics of the airplane with aerodynam-
ically balanced elevator is not available at
this publication. The data pertinent to this
configuration, as it affects Section I, will
be supplied when available.

INTRODUCTION.

This section covers, essentially, the procedures carried
out by the pilot to accomplish a complete non-tactical
flight. In carrying out these procedures, the pilot must
rely on other members of the crew to accomplish various
checks ensuring proper and safe operation of the air-
plane. These checks, performed by the bomber-navi-
gator and the third crewman, are covered in CREW
DUTIES, Section VIII. Instructions as to when these
checks should be performed are included as part of the
pilot's responsibility in the procedures described in this
section.

BEFORE ENTERING THE AIRPLANE.

Instruct the bomber-navigator and the third crewman to
perform their exterior and interior checks of the air-
plane. (Refer to CREW DUTIES, Section VIIIL.)

FLIGHT RESTRICTIONS.

For flight restrictions and operating limitations, refer to
Section V.,

secrion |

.t e ——

FLIGHT PLANNING.

Cruise control information of required fuel, power set-
ting, and airspeed to complete any proposed mission is
included in the operating data contained in Appendix I
WEIGHT AND BALANCE.

1. Ascertain take-off and anticipated landing gross
weight and balance. Loading data is furnished in the
Handbook of Weight and Balance Data, AN 01-1B-40.

2. Ascertain that the required equipment for the
proposed flight has been placed aboard.

3. Consult “yellow sheet” for weight and balance
clearance.

4. Check weight limitations covered in Section V.

EXTERIOR INSPECTION.
For exterior inspection, see figure 2-1.

1. Ascertain that before first start of each day, resi-
dual oil has been drained from the exhaust collector
drain, and that the drain plug has been replaced.

2. Ascertain that cabin compressor impeller section
has been drained just prior to flight.
3. Consult “yellow sheet” for status of the airplane.

ENTRANCE.

The crew door is located on the starboard side of the
fuselage, just forward of the wing leading edge. (See
figure 2-2.) A ladder for crew entrance is stowed in the
tunnel in the crew entry compartment.
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EXTERIOR INSPECTION

Pitot cover removed.

Wing edges undamaged.

Outer panel unfolded and locked.
Inspection doors secure.

Check general exterior condition of wing.

2 RIGHT ENGINE NACELLE

Wheels chocked.

Landing gear ground lockpin removed.
Landing gear door ground stops removed.
Landing gear doors secure.

Wheel flanges and hubs not cracked.

No hydraulic leaks.

Tires, strut, and snubber properly inflated.

3 RIGHT FUSELAGE

Bomb bay doors ground service lock pins removed
and stowed.

Jet-engine exhaust uncovered.

Jet-engine blades and exhaust cone not cracked.
Inspection doors and access covers secure.

4 EMPENNAGE

Rudder and vertical fin unfolded and locked.

Arresting gear retracted and secure.

Check general exterior condition of aft portion
of airplane.

LEFT FUSELAGE
same as RIGHT FUSELAGE.

LEFT ENGINE NACELLE
same as RIGHT ENGINE NACELLE.

LEFT WING
same as RIGHT WING.

LEFT ENGINE

Propeller surfaces undamaged and clean.

Cowling secure.

Inspection doors and access covers secure.

Engine cover removed.

Inspect air scoops for cracks and remove any foreign
material.

MNOSE

Inspect air scoop and remove any foreign material.

Nose landing gear ground stop removed.

Nose landing gear doors secure.

Check general exterior condition of forward portion
of airplane.

RIGHT ENGINE
same as LEFT ENGINE.

Figure 2-1, Exterior Inspection
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PULL HANDLE TO
OPEN DOOR. IN-
STALL LADDER
IN DOOR BASE.

I

HANDGRIPS ARE
PROVIDED ON
THE INSIDE OF
DOOR FRAME.

175-00-10A

Figure 2-2. Entrance to Airplane

ON ENTERING THE AIRPLANE.
INTERIOR CHECK—ALL FLIGHTS.

1. Emergency air bottle pressure gage for crew exit
door 1600 to 1900 psi.

2. Crew door emergency valve handle for crew door
in normal vertical position.

3. Crew door manual jettison handle in normal ver-
tical position.

4. Cabin compressor ground test switch NORMAL.

5. Main landing gear door open switch NORMAL.

6. Emergency hydraulic system controls OFF.

7. Check that IFF impact switch is set properly.

8. Safety belt and shoulder harness functioning
properly.

9. Parking brakes set.

10. Check drop tank release handle stowed and
guard in place.

11. Check autopilot emergency release handle stowed.

12. Surface controls unlocked, lock control latched in
UNLOCKED position. Check controls for freedom of
movement and proper travel. Make sure control sur-
faces respond correctly.

13. Turbo power switches AuTo.

14. Jet-engine starting selector switch AuTO.

15. Aft circuit breakers in.

16. Qil cooler flap switches AUTOMATIC,

17. Cowl flap switches AUTOMATIC.

18. Intercooler flap switches AUTOMATIC.

19. Jet-engine fuel control switch oFF.

20. Aileron boost, rudder and elevator boost switches
ON.

21. Rudder electric motor pump alternate boost
switch OFF.

22. Hydraulic pressure indicator selector switch OFF.

23. Pitot heater switch OFF.

24. Long-range oil switch oFF.

25. Cabin air control NORMAL CONTROL.

26. Cabin temperature control switch AuTO.

27. Cabin temperature control rheostat as desired.

28. Cabin heater switch NORMAL.

29. Emergency engine control switches NORMAL ON.

30. Propeller master selector switch NORMAL.

31. Jet-engine master switch OFF.

32. Turbo control switches OFF.

33. Wing flap control handle up.

34. Jet-engine emergency shutoff switch NORMAL.

35. Jet-engine throttle oFF and locked.

36. Reciprocating-engine throttles cracked 115 to 2
inches.

A7. Mixture controls IDLE CUTOFF,
38. Propeller master lever full INCREASE RPM.
A9. Check friction knob for tightness.
40. Landing gear handle pown.
41. Set cabin altimeter to field elevation.
,42. Ignition switches OFF.
43, Windshield defrost control as desired.
44. Forward circuit breakers in.
A5. Boost pump switches OFF.
A6, Transfer pump switch PUMP-AUTO.
AT7. Cross-feed valve switches NORMALLY OFF,
48. Emergency pump switches OFF.
49. Tip tank air pressure switch oN.
50. Set altimeter, clock, and accelerometer.
51. Arresting gear handle stowed.
52. Qil dilution switch NORMAL.
~53. Generator control switches oN.
#54. Generator field switches NORM.
55. Radio master switch OFF.

'
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56. Have external power connected after checking
with bomber-navigator that switches at his station are
positioned properly.

57. Interphone master switch ON.

58. Transmit selector switch ICs.

59. Battery switch OFF.

60. Monitored bus switch AuTO.

61. Push fire detector test switch; check panel warn-
ing lights and master warning light (all lights should
illuminate within 15 seconds maximum).

62. Check that cowl flaps are open.

63. Check all push-to-test indicator lights.

64. Check operation of trim tabs. Make sure tabs and
indicator respond correctly. Set tabs for take-off. (Refer
to figure 2-5.)

65. Check fuel quantity.

Note

If fuel quantity indicators read off scale (be-
low zero or above full mark), check indicator
system before flight.

66. Check operation of oxygen equipment. (Refer to
OXYGEN SYSTEM PREFLIGHT CHECK, Section
IV.)

67. Check for satisfactory interphone contact with
each crew member.

68. Adjust seat and rudder pedals.

Note
If the crew consists of just the pilot and the
bomber-navigator, the bomber-navigator should
perform the third crewman’s checks given in
DUTIES OF THE THIRD CREWMAN,
Section VIIIL

INTERIOR CHECK—NIGHT FLIGHTS.

Before night or instrument flight, check all lights and
instruments after completing the normal interior check.
Ascertain that a reliable flashlight is on board.

STARTING RECIPROCATING ENGINES.

Start each reciprocating engine as follows:

1. Recheck throttle, propeller, and mixture control
positions, Observe manifold pressure gage reading
(field barometric pressure) for use during engine warm-
up.

2. Fuel boost pumps and transfer pump on. Check
fuel pressure 10 to 14 psi.

3. Check propellers clear.
4. With ignition switch OFF, engage starter and turn
engine over 12 revolutions (count 17 blades).

Note

If propeller falters or stops rotating, disen-
gage starter, turn off fuel pumps, and investi-

gate.

5. Continue cranking, push master ignition switch in,
and turn individual ignition switch to BOTH.

6. Prime while cranking—intermittently if engine is
warm, continuously if cold.

J

15 CAUTION

o, i,

|

If engine fails to start after one minute of

continuous cranking, allow starter to cool for

one minute before another attempt to start

engine. After second starting attempt, allow

5 minutes for starter cooling.

7. As engine starts, move mixture control to RICH.

Operate primer until engine runs smoothly. Do not
pump the throttle.

Note

If engine stops after mixture control has been
moved to RICH, move control to IDLE CUTOFF
immediately, and continue cranking and prim-
ing until engine starts. (Do not exceed time
limit for continuous use of starter.)

8. Check oil pressure. If pressure does not reach 40
psi in 30 seconds, shut down engine and investigate.

9, Move turbo control switches to NORMAL.

10. If possible, continue use of external power until
after warm-up; if not, after starting both engines, have
external power unit disconnected. (Battery switch to
BATTERY after external power is disconinected.)

Note

Refer to ENGINE FIRE DURING GROUND
STARTING PROCEDURE, Section III, for
instructions in case of fire during starting pro-

cedure.
11. Recheck circuit breakrs in.

RECIPROCATING-ENGINE WARM-UP,

1. Warm up engines until oil pressure drops to with-
in operating range.

Note

If external power unit is connected, warm up
engines at 1000 rpm. If no external power is
used, warm up at 1200 rpm to provide neces-
sary generator output. Observe that genera-
tors cut in at about 1100 rpm.

2. The desired oil temperature should be maintained
by having the oil cooler flap controls in AUTOMATIC. If
limits are exceeded with the controls in AUTOMATIC, stop
engines and investigate. The cowl flaps should be open
for all ground operation.

GROUND TESTS.

HYDRAULIC SYSTEM GROUND TEST.
1. Check aileron boost switch oN.
2. Check rudder and elevator boost switch oN.
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3. Move hydraulic pressure indicator selector switch to
uTiLITY; check pressure indicator for 3000 (+250/—0)

psi.
Note

As steps 4. through 8. are accomplished, have
observer determine that control surfaces re-
spond correctly.

4. Move indicator selector switch to AIL; move ailer-
ons to full limit of travel and hold against stops; check
indicator for 825 (*100) psi.

5. Move selector switch to ELEV; move elevators to
full limit of travel and hold against stops; check indi-
cator for 3000 (+100/—200) psi.

6. Move selector switch to RUD; move rudder to full
limit of travel and hold against stops; check indicator
for 2500 (£100) psi. Leave selector switch at RUD, but
release rudder to neutral.

7. Turn rudder alternate boost switch oN; move rud-
der to full limit of travel and hold against stops; check
pressure indicator for a reading less than 200 psi.

8. Move selector switch to RUD ELEC MOTOR PUMP;
check indicator for 2500 (+100) psi.

9. Turn rudder alternate boost switch OFF.

10. Return hydraulic pressure indicator selector
switch to OFF.

11. Have third crewman check emergency hydraulic
system. (Refer to EMERGENCY HYDRAULIC SYS-
TEM GROUND TEST, Section VIII.)

AUTOMATIC PILOT GROUND TEST.
1. Gyro horizon indicator uncaged.
2. Center all controls on flight controller.
3. Center flight controls. '

4. Engage automatic pilot by pushing clutch switch
ON.

5. Move control knobs on flight controller to actuate
all control surfaces. Make sure control surfaces respond
correctly, then re-center the knobs on the flight con-
troller.

6. Move inverter selector switch to ENGINE INST. INV.
STANDBY and check that autopilot disengages (the clutch
switch will pop up); also check for continued opera-
tion of the engine instruments.

7. Return inverter selector switch to NORMAL.

8. Re-engage the automatic pilot by pushing clutch
switch on.

9. Move inverter selector switch to FLT. INST. INV.
sTANDBY and check that autopilot disengages.

10. Return inverter selector switch to NORMAL.

FUEL SYSTEM GROUND TEST.

If the fuel ferry tank is installed, instruct the third
crewman to check operation of the ferry tank system.
(Refer to FUEL FERRY TANK GROUND TEST,
Section VIIL)

DIRECT-CURRENT SYSTEM GROUND TEST.
1. Battery switch at BATTERY.

2. Test generator warning lights, and make sure
they are not dimmed.

3. Check voltmeter; reading should be 28 (*+1) volts.

4. Check ammeters; readings should not differ more

than 40 amperes and must not exceed 400 amperes per
generator,

ALTERNATING-CURRENT SYSTEM GROUND
TEST. Instruct bomber-navigator to check the alternat-
ing-current system. (Refer to ALTERNATING-CUR-
RENT CHECK, Section VIIL.)

TAXIING INSTRUCTIONS.

1. Inform crew, “Ready to taxi.”

2. Before starting to taxi, make sure that external
power source is disconnected (battery switch BATTERY),
and that bomb bay doors and crew door have been
closed.

3. Release parking brakes. Check operation of the
normal brakes.

4. Check operation of emergency brakes (parking
brakes) while taxiing at low speed in a clear area.

5. Avoid overheating and excessive use of brakes
while taxiing; recommended taxiing speed can best be
controlled at approximately 1000 rpm.

Jet-engine fuel consumption is excessive during taxiing,
and since no warm-up is required, it is recommended
that the jet engine be started shortly before take-off.

BEFORE STARTING JET ENGINE.

Before starting jet engine, check that area aft of jet
engine is cleared of personnel and combustible or in-
flammable materials. (See figure 2-3.)

Note

Do not operate jet engine at greater than idle
rpm while parked on black top surface. Angle
of jet blast will cause damage to black top if
high powers are used while remaining in one

spot.

When practicable an external power source shall be
used for starting the jet engine. Before starting the jet
engine, have the reciprocating engines started and run-
ning at 1800 rpm to provide optimum generator per-
formance from both generators. Turn off nonessential
electrical loads prior to initiating jet start.

JET-ENGINE AUTOMATIC GROUND START.
1. Fuel cross-feed valves oN.
2. Jet-engine throttle oF¥ and locked.

3. Jet-engine fuel control switch OFF.
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Jet DANGER area

5 ; 169-73-889A
25 FEET 50 FEET 75 FEET 100 FEET

Figure 2-3.

Note 7. After turning jet-engine master switch to MASTER,
The emergency fuel indicator light will illum- hold jet throttle outboard at sTART until a rise is noted
inate during an automatic start until throttle on jet tachometer (3 to 5 seconds).

is advanced from the OFF position, as fuel will
flow through both main and emergency fuel
metering units during the starting procedure.
4. Jét-engine emergency shutoff switch NORMAL.

8. When jet engine reaches a speed of approximately
9% rpm, momentarily depress ignition and fuel start
button on top of the jet throttle and watch for an
increase in tail-pipe temperature indicating that the

5. Jet-engine starting fuel selector switch AuTo. engine has started

6. Jet-engine master switch MASTER,

warNiNG

® If ignition does not occur within 5 to 10
seconds, be sure throttle is closed, and turn
jet master switch oFr. Wait 3 minutes for
engine to stop rotating and unburned fuel
to drain before another attempt to start.

® Jet-engine throttle should be orfF and locked
when master switch is moved to MASTER.

® If the jet duct door unsafe light remains on
for more than approximately 3 seconds after
moving jet master switch to MASTER, turn

jet-engine emergency shutoff switch to ® After two unsuccessful starting attempts,
SHUT-OFF; then turn jet master switch OFF have ground crew open engine drain-tank
and investigate. valve and drain the tank.
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9. After jet-engine speed stabilizes (approximately
30% rpm at sea level), check for positive indication of
oil pressure. If oil pressure is not noted within 30
seconds, shut down engine and investigate.

Note

Do not attempt another start until the engine
has completely stopped rotating and unburned
fuel has drained from the engine.

10. Release lock and advance throttle quickly and
smoothly. If at sea level, the throttle should be ad-
vanced slightly past idle; then back to idle. At high
field elevations, the throttle should be advanced to a
position slightly below idle (35 to 38% rpm).

Note

The jet engine will idle at approximately 34
to 41% rpm. At altitude, or high field eleva-
tions, the idle speed is higher than at sea level.
At 10,000 feet the idle speed is approximately
41% rpm. At 20,000 feet the idle speed is
approximately 50% rpm.

If a hot start occurs (tail-pipe temperature
above 900°C) enter it on the aircraft forms.
After 10 hot starts, the engine must be in-
spected before flight.

JET-ENGINE MANUAL GROUND START.

The preferred method of starting the jet engine is the
automatic start; however, if circumstances demand, the
jet engine can be started by a manual procedure.

1. Fuel cross-feed valves oN.

2. Jet-engine throttle oFF and locked.

3. Jet-engine fuel control switch EMERG.

4. Jet-engine emergency shutoff switch NORMAL.

5. Jet-engine starting fuel selector switch MANUAL.

WARNING

® Jet-engine throttle should be oFF and locked
when master switch is moved to MASTER.

® If the jet duct door unsafe light remains on
for more than approximately 3 seconds after
moving jet master switch to MASTER, turn
jet-engine emergency shutoff switch to
SHUT-OFF; then turn jet master switch OFF
and investigate.

6. After turning jet-engine master switch to MASTER,
hold jet throttle outboard at START until rise is noted
on jet tachometer (3 to 5 seconds).

7. When jet-engine speed reaches approximately 9%
rpm, depress and bold ignition and fuel start button
and then advance throttle rapidly to three-fourths open.

8. At the first indication of fuel pressure, pull
throttle back near the oFF position.

9. Release ignition and fuel start button when sure
that the jet engine has started.

® If ignition does not occur within 5 to 10
seconds after advancing throttle, be sure
throttle is closed, turn jet master switch
OFF, and wait 3 minutes before attempting
another start,

® After two unsuccessful starting attempts,
have ground crew open engine drain-tank
valve, and drain the tank.

10. Check for positive indication of oil pressure.
If oil pressure is not noted within approximately 30
seconds after jet engine starts, shut down engine and
mvest:gate.

Note

Do not attempt another start until the engine
has completely stopped rotating and unburned
fuel has drained from the engine.
11. Run up engine gradually to 68% to 73% rpm,
then retard throttle to IDLE; as engine first begins to
decelerate, move jet-engine fuel control switch to OFF.

When the fuel control switch is at emerg., the
throttle should be carefully advanced to prevent ex-
treme tail-pipe temperatures or flame-out. The
emergency fuel unit does not incorporate the fea-
tures of the main fuel unit limiting the rate of
acceleration or deceleration.
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CAUTION g

If a hot start occurs (tail-pipe temperature
above 900°C) enter it on the aircraft forms.
After 10 hot starts, the engine must be in-
spected before flight.

JET-ENGINE GROUND OPERATION.

No warm-up period is necessary for operation of the
jet engine.

BEFORE TAKE-OFF.

PRE-TAKE-OFF RECIPROCATING-ENGINE
CHECK.

The following pre-take-off check should be made with
the airplane headed into the wind as nearly as possible.

1. Re-check mixture control at RICH.

2. Make ignition safety check at approximately 1000
rpm. Switch ignition to R, back to BOTH, to L, back to
porH, and then to OFF momentarily. If the ignition
leads are connected properly, a slight rpm drop should
occur as the switch is moved from BOTH to either L or R,
and complete engine cutout should occur when the
switch is moved to OFF.

3. At 30 in. Hg, check each magneto for maximum
drop of 100 rpm. Normally, differences in drop-off
between right or left magneto are 40 rpm or less.

4. Run up each engine until manifold pressure read-
ing is equal to the field barometric pressure (indicated
by manifold pressure gage before engine is started).
Tachometer should read approximately 2200 rpm, de-
pending on low pitch setting of the propeller.

Note

Variation in field altitude will not change rpm
once rpm is established for the installation. If
the approximate rpm check is not obtained
when throttle is opened to field barometric
pressure, the engine is not delivering proper
power and should be investigated. However,
high surface winds will affect this setting.

5. Check oil pressure 60 psi at 2200 rpm.

6. Test propeller synchronizer with propeller master
selector switch at NORMAL. Set both throttles at 35 in.
Hg, and then set master lever for 2000 rpm. Push
“RESYNCHRONIZE" button momentarily to assure re-
setting of centering device. Hold left (master) engine
toggle switch at DECREASE RPM until rpm decreases to
1800, and check to see that right (slave) engine follows
only 50 to 100 rpm. Then hold left engine toggle switch
at INCREASE RPM until rpm increases to 2200, and make
sure that right engine follows only 100 to 200 rpm.
Toggle left engine to 2000 rpm — both engines should
synchronize at 2000 rpm. During this test, manifold
pressure should remain constant within one in. Hg, in-
dicating proper manifold pressure regulator operation.

Hold right engine toggle switch to INCREASE and
pecreAse and check that engine responds correctly.
Return master lever to full INCREASE RPM, and check
that propeller governor lights are on.

7. Check operation of controls for oil cooler flaps,
cowl flaps, and intercooler flaps by placing respective
switches at oPEN and cLosE. Return oil cooler, cowl,
and intercooler flap controls to AUTOMATIC; check that
cowl flaps are full open.

Note

Intercooler flaps will operate only if turbo
control switches are at NORMAL. The inboard
intercooler flaps can be seen from the pilot’s
and bomber-navigator’s seats. Intercooler flaps
on outboard side of nacelle should be checked
by ground observer.

PRE-TAKE-OFF JET-ENGINE CHECK.
Check the jet engine prior to take-off as follows:

1. Advance throttle to full open position and make
sure that rpm does not exceed 100% rpm. Tail-pipe
temperature should be between 700°C and 715°C
(700°C maximum in flight). Check to see that all
jet-engine instruments are in desired ranges.

2. With the jet engine operating at 55% (6500)
rpm, make sure that the jet-engine fuel control switch
is oFF, and move the emergency fuel system test switch
to TEST. The emergency indicator light should illuminate,
and a slight change in rpm should be noted, indicating
operation of the emergency system. Return emergency
fuel system test switch to NORMAL. In order to prevent
high tail-pipe temperature when switching from the
emergency fuel system back to the main system, retard
the throttle quickly at the instant the test switch is
repositioned t0 NORMAL.

}E CAUTION g

® When changing from main to emergency
fuel system, or vice versa, if an excessive
drop in rpm occurs, indicating a fuel system
not functioning properly, immediately switch
back to the other fuel system to prevent
possible damage to the engine. Then shut
down engine and investigate.

® During test of the emergency fuel system,
the jet-engine fuel control switch should
be at oFF. If this switch is at TAKE OFF when
the test is made, the main fuel system does
not automatically take over after the test
is completed. For subsequent take-off, fuel
metering would be accomplished by the
emergency system with no possible auto-
matic emergency control.
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PRE-TAKE-OFF AIRPLANE CHECK.
A check list to be accomplished prior to take-off ap-
pears on the instrument panel. (See figure 2-4.)

1. Flight controls operating freely.

2. Gyro horizon indicator uncaged.

3. Automatic pilot clutch switch pulled out; dis-
engage switch OFF.

4. Canopy sliding panels open. Ascertain that third
crewman'’s escape hatch is open.

5. Fuel control panel—emergency fuel pump switches
at EMERG. PUMP; boost pump switches at BOOST PUMP;
fuselage tank transfer pump switch at TRANSFER PUMP—
AUTO; cross-feed valves on.

6. Tip tank air pressure ON.

7. Turbo control switches NORMAL.

8. Mixture controls full RICH.

9. Trim tabs set.

10. Wing flaps as required.

11. Boost switches—aileron boost ON, rudder and

elevator boost oN, rudder electric motor pump alternate
boost switch OFF.

12. Propeller master lever full INCREASE RPM; pro-
peller master selector switch NORMAL.

13. Ascertain that crew is ready for take-off.

14. Safety belt and shoulder harness tightened and
locked.

15. Check instruments for indication in desired
ranges and note absence of sluggish operation.

o

In event of loss of elevator boost during take-off,
the pilot should be prepared to counteract a sudden

- nose-up pitching movement, which will occur at
approximately 120 knots with military power, full
flaps down.

TAKE-OFF

WING-TAIL LOCK
TABS

WING FLAPS
CANOPY OPEN
FUEL

PROPELLER
TURBO

MIXTURE

JET ENGINE
HARNESS

LANDING

HARNESS
TURBO
MIXTURE

FUEL

CANOPY OPEN
HOOK

WHEELS
PROPELLER
WING FLAPS

169-00-1148A

0O~ O w1 & WK

-]

Figure 2-4,
TAKE-OFF.

The jet engine is to be used for all normal take-offs.
While the airplane is designed to operate as a two-
engine airplane during flight, the jet engine provides
the additional thrust necessary for maximum perform-
ance when required and is intended to be used at all
times for take-off. For take-off trim tab settings, see
figure 2-5. The following techniques are required to
produce the results stated in figures A-20 through A-24.
For information pertaining to emergencies during take-
off, refer to Section III.

NORMAL FIELD TAKE-OFF.

1. Complete pre-take-off checks. Use 15 flaps, 5
degrees nose-up elevator trim, 2nd 0 degrees aileron
and rudder trim.

2. Check operation of normal and emergency boost
system.
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3. Roll into take-off position and make sure nose
wheel is straight.

4. Hold brakes and open jet throttle to take-off
power, Move jet-engine fuel control switch to TAKE-OFF.

’ CAUTION

Do not move jet-engine fuel control switch to
TAKE-OFF until throttle has been advanced to
give jet-engine fuel pressure of 100 psi
minimum,

5. Open reciprocating-engine throttles to take-off
power., Check to see that 2800 rpm and maximum
manifold pressure of 61 in. Hg are obtained and that
oil pressure for reciprocating engines is at least 75 psi.

Note

On warm days, carburetor air temperature may
exceed the limit of 38°C during take-off with
turbosupercharger operating. In order to op-
erate at these higher carburetor air temper-
atures, take-off manifold pressure should be
reduced one in. Hg for each 6°C above the
limit. As it is difficult to anticipate carburetor
air temperature, the following estimated table,
based on outside air temperature, is provided
for convenience in determining take-off mani-
fold pressure,

OUTSIDE AIR TAKE-OFF
TEMPERATURES MANIFOLD PRESSURE
29°C to 35°C (85°F to 95°F)...... 59 in. Hg
24°C to 29°C (75°F to 85°F). ... 60 in. Hg
Below 24°C (below 75°F). ........ 61 in. Hg

6. Release brakes and start take-off run.

Note
Normal take-off speeds at sea level, using 1/
flaps, are approximately as follows:

GROSS WEIGHT INDICATED AIRSPEED

55000 dbs 0 c s B S PR 110 knots
SD000 TOE =0 o s et e st 105 knots
5000 I8 ..o iienut s e 95 knots
40000 1bs ......coinniiernnnnnn 85 knots
IR OD0 IS .. . . v vvinoe wiaioisinisie eyulie o 75 knots

7. Immediately after take-off, level off to gain a safe
margin above minimum single-engine control speed
(115 knots 1AS).

CARRIER TAKE-OFF — MINIMUM RUN.
1. Complete pre-take-off checks. Use full flaps, 10

to 12 degrees nose-up elevator trim, and 0 degrees
aileron and rudder trim.

2. Hold brakes on and advance jet throttle to full
take-off power; move jet-engine fuel control switch to
TAKE-OFF. Then open reciprocating-engine throttles
rapidly and smoothly to full power.

g CAUTION {
]

Do not move jet-engine fuel control switch to
TAKE-OFF until jet throttle has been advanced
to give jet-engine fuel pressure of 100 psi
minimum.

3. Check to see that 2800 rpm and maximum man-
ifold pressure of 61 in, Hg are obtained at full throttle,
and that oil pressure on reciprocating engines is at
least 75 psi.

4. Release brakes and start take-off run. Approximate
take-off speeds with full flaps are as follows:

WEIGHT INDICATED AIRSPEED
55.000 lhs ..ot DL sl R 85 knots
50000 Ibs. .. ......oovt Uil Sloa 80 knots
45000 Ibs ......covviennnnnnnnn 75 knots
QOO0 b5 ... ocicivov e siedmvih s 65 knots
25000085 i 5 iaahme s s sl 60 knots

5. Immediately after take-off, level off to gain a safe
margin above minimum safe single-engine speed (115
knots TAS).

CATAPULT TAKE-OFF.

Prior to catapulting, the pilot should review the latest
catapult launching bulletin to check trim tab settings
and pilot technique during launching run.

1. Complete pre-take-off checks. Use full flaps and
the trim tab settings given in figure 2-5.

2. Open all three throttles (jet-engine fuel control
switch at take-off), then turn quadrant friction knob
to maximum friction position, thereby, leaving left
hand free for additional leverage on the control wheel,
if found necessary.

3. Check to see that maximum manifold pressure of
61 in. Hg is obtained and that oil pressure on recip-
rocating engines is at least 75 psi. Approximate take-off
speed for all gross weights is 100 knots.

Note

For the procedure to employ in the event of
an emergency during take-off, refer to Section
11

AFTER TAKE-OFF.

1. When air-borne, landing gear control up. Check
gear position indicators. Approximately 10 seconds is
required for normal gear retraction.

2. After altitude of at least 200 feet is attained, raise
flaps gradually, and check flap position indicator for
flaps up. (For flaps up stalling speed, see figure 6-1.)

3. With flaps and gear up, increase airspeed to best
climbing speed. (Refer to SPEED FOR BEST CLIMB,
Section VI.) If jet-engine operation is not necessary
for the climb, shut down jet engine after reaching a
safe altitude. (Refer to STOPPING JET ENGINE IN
FLIGHT, in this section.)

4. Reduce reciprocating-engine power to Normal
Rated Power. Move mixture control to NORMAL.
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TYPE OF TAKE-OFF

Qualification shots at 35,500 pounds 17

LOADING AND GROSS WEIGHT

TRIM TAB "‘;smlucs FOR TAKE-OFF

ELEVATOR TRIM
TAB (NOSE-UP)

5 0° for all
CATAPULT Fu!l fuel only at 43,qu pounds WD= loadings and
(FULL FLAPS) With 6000 pounds mines at 49,830 pounds 21 gross welghts
With 8000 pounds mines at 51,800 pounds 15°

OR FREE DECK All permissible gross weights 10° -12° o°
(FULL FLAPS)
NORMAL FIELD : .
TAKE OFF All permissible gross weights 5 o
(*a FLAPS)

*Airplanes 124161 launching bulletin to check trim tab 8991’“195 Qﬂd pilot techniques
and 124181 only. during launching run, H-9634-52-23

Figure 2-5. Trim Tab Setfings for Take-off

"oio Prior to catapulting the pilot should review the latest catapult
®

5. Emergency fuel pump switches OFF. 3. Periodically check for desired instrument read-

6. Close canopy sliding panels. Ascertain that the
third crewman’s escape hatch is closed.

CLIMB.

For recommended calibrated airspeeds to be used during
climb, and for rate of climb and fuel consumption, see
figures A-6 through A-12 and A-29 through A-38.
During a Military Power climb at high altitudes on a
hot day, the cylinder head temperature limits may be
exceeded. If this occurs, increase airspeed slightly or
reduce power slightly. The jet engine may be used to
increase rate of climb.

RECIPROCATING-ENGINE
OPERATION IN FLIGHT.
After climb to cruise altitude:

1. Retard throttles and propeller master lever to
desired power setting for cruise.

2. Check boost pumps and transfer pump on for all
subsequent operation.

ings. (See figure 5-1.)

Note

During low-altitude and low-power flight,
carburetor icing may occur. If carburetor air
temperature is 5°C or less, make sure inter-
cooler flaps are closed. If flaps are closed and
carburetor air temperature is still below mini-
mum, operate at a higher power or higher
altitude until temperature is within desired
range.

For additional information regarding engine operation
in flight, refer to SYSTEMS OPERATION, Section
VII.

JET-ENGINE OPERATION IN FLIGHT.

The jet engine may be used in flight for conditions
requiring maximum speed and climb or evasive action.
Approximately 20 to 30 seconds are required to start
the jet engine and to obtain full power; therefore, if
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the need for it can be anticipated, the engine should
be started and then idled until full power is desired.

STARTING JET ENGINE IN FLIGHT.

Attempts should not be made to start the jet engine
at altitudes above 25,000 feet, unless warranted by
operating circumstances. At altitudes exceeding 25,000
feet, poor flame propagation makes air starts very
uncertain. Turn off nonessential electrical loads prior
to initiating jet start. Jet starts should be made with
reciprocating engines at 1800 rpm so as to provide
optimum generator performance and protection. Start-
ing the jet engine when only one generator is in opera-
tion should be attempted only in an emergency.
Upon completion of a flight in which a “single-generator
start” was made, the generator should be removed and
the brushes and commutator inspected.

JET-ENGINE AUTOMATIC AIR STARTS.

The jet engine is started in flight by following the
automatic ground starting procedure and observing
the precautions given below. (Refer to JET-ENGINE
AUTOMATIC GROUND START, in this section.)

® Engine must be started immediately after jet
master switch is moved to MASTER or wind-
milling will increase rpm above starter en-
gaging speed,

® To prevent high tail-pipe temperature, fail-
ure to start, or flame-out during start, do
not advance throttle to IDLE until tail-pipe
temperature starts to decrease or until initial
rpm stabilizes.

® If a flame-out occurs during starting or ac-
celeration, or if the jet engine fails to start
for any reason, close throttle to the locked
position, move emergency shutoff switch to
SHUTOFF, and nose airplane up several times
to drain any fuel which may have accumu-
lated in the tail pipe.

At altitude, initial rpm and idle rpm will be considerably
higher than at sea level. Under some altitude conditions,
initial rpm at which engine stabilizes may be slightly
higher than rpm obtained when throttle is advanced to
LE and engine is operating on the main fuel metering
unit. The jet-engine fuel control switch should be orFF
for operation of jet engine during flight. If the jet
engine starts by use of the automatic starting pro-
cedure but will not transfer to the main fuel control
when the throttle is advanced, move the throttle to OFF
and locked and move the emergency shutoff switch to
SHUT-OFF. After nosing airplane up several times, pro-
ceed as follows:

1. Move fuel control switch to EMERG.

2. Move emergency shutoff switch to NORMAL and
make an automatic start.

® When the fuel control switch is at EMERG,
the throttle should be carefully advanced or
retarded to prevent extreme tail-pipe tem-
peratures or flame-out. The emergency fuel
unit does not incorporate the features of the
main fuel unit limiting the rate of accelera-
tion or deceleration.

® To prevent a flame-out when advancing the
throttle to LE, it will be necessary to ad-
vance the throttle slightly beyond mLE at
altitudes between 15,000 and 25,000 feet. If
operational circumstances require that a start
be made above 25,000 feet, the throttle must
be advanced slightly further. A flame-out
will occur at any altitude if the throttle is
advanced too far. Since there is no governor
in the emergency fuel control, care must be
exercised to prevent overspeeding during
operation on the emergency system.

JET-ENGINE MANUAL AIR START.

If the jet engine fails to start by use of the automatic
starting procedure, retard throttle to oFfF and locked,
and move emergency shutoff switch to sHUT-0FF. After
nosing airplane up several times, proceed as follows:

1. Move emergency shutoff switch to NORMAL.

2, Actempt a manual start. (Refer to JET-ENGINE
MANUAL GROUND START, in this section.)

——

CAUTION

. >,

N Y

Manual air starts differ from manual ground
starts in that when an air start is made, the
start switch must be energized immediately
after the jet master switch is moved to MASTER.

If the jet duct door unsafe light illuminates
at any time during flight, shut down the jet
engine.

STOPPING JET ENGINE IN FLIGHT.

The procedure for stopping the jet engine in flight and
on the ground is the same:

1. Jet-engine throttle oFf and locked.

2. Jet master switch OFF immediately.
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3. Jet fuel control switch OFF.
4. Cross-feed valve switches NORMALLY OFF.

Note

The jet-engine master switch must be OFF to
close the jet air intake door and to shut off fuel
supply to the jet engine.

FLIGHT CHARACTERISTICS.

For information regarding flight characteristics of the
airplane, refer to Section VL

SYSTEMS OPERATION.

For additional information regarding the operation of
the various systems, refer to Section VIL

DESCENT.

Before making a normal descent from altitude, set
power at 35 in. Hg and 2000 rpm. Close cowl flaps
and intercooler flaps to prevent overcooling of the
engine. Leave gear and wing flaps up. Maintain an
indicated airspeed of 220 knots. At 40,000 feet, the rate
of descent will be approximately 3000 feet per minute;
at 10,000 feet, it will be approximately 1300 feet per
minute. (Refer to figures A-13 and A-79.) For informa-
tion regarding emergency descent from altitude, refer
to EMERGENCY DESCENT FROM ALTITUDE, Sec-
tion III.

Note

During a sustained power-off descent, the cyl-
inders may overcool even with fully closed
cowl flaps. Spark plug fouling and inability
of the engine to accelerate satisfactorily may
result. This may be avoided by intermittent
use of power.

PRE-TRAFFIC PATTERN CHECK LIST.

A check list to be accomplished prior to landing ap-
pears on the instrument panel. (See figure 2-4.) It may

be squadron policy to start the jet engine prior to land-,

ing. Refer to STARTING JET ENGINE IN FLIGHT,
in this section. During approach to the traffic pattern,
prepare for landing as follows:

1. Instruct bomber-navigator and third crewman to
prepare for landing.

2. Safety belt and shoulder harness tightened.
Master bomb control switch OFF.

Emergency fuel pumps onN.

Automatic pilot oFf (clutch switch pulled up).
Cross-feed valve switches onN.

Mixture controls RICH.

e T T

Check turbo control switches NORMAL.

9. Rudder electric motor pump alternate boost
switch OFF.

10. Aileron boost switch ON,

11. Rudder and elevator boost switch oN.
12. Check that utility hydraulic pressure is available.

TRAFFIC PATTERN CHECK LIST.
For information on landing restrictions, refer to Sec-
tion V.

1. Canopy sliding panels open below 175 knots TAS.

2. Ascertain that third crewman’s escape hatch is
open.

3. Landing gear down below 175 knots 1AS. Check
gear position indicator (approximately 10 seconds re-
quired for gear extension).

4. Arresting hook down for carrier landing: hook
up for field landing.

5. Propeller control 2600 rpm.

Note

With power off and flaps and gear down, the
glide angle of this airplane is very steep.

LANDING—FIELD.
For field landing pattern, see figure 2-6.

NORMAL FIELD LANDING.

In order to obtain the results stated in the landing
ground roll chart (figure A-80), observe the following
field landing procedures:

1. Lower flaps halfway when abeam end of runway;
regulate remaining flaps to control descent from base
leg into final approach.

2. Maintain the following applicable approach
speeds:

INDICATED AIRSPEEDS

GROSS WEIGHT FINAL GROOVE
45,000 Ibs 135 knots 115 knots
40,000 Ibs 125 knots 105 knots
35,000 Ibs 115 knots 100 knots

3. Adjust elevator trim constantly throughout land-
ing to afford better control in case of elevator boost
failure.

4. Touch main wheels first, tail slightly down; then
touch nose wheel.

5. Avoid excessive use of brakes on landing roll.

i; CAUTION |

Apply brakes gently. Brakes are very power-
ful and it is easy to skid wheels and damage
tires when landing at low gross weights.

HEAVY-WEIGHT FIELD LANDING.

The same technique for a normal field landing applies
to heavy-weight landings except the necessary change in
power settings. As gross weight increases, approach
speeds should be increased accordingly. At the maxi-
mum allowable gross landing weight, a final approach
speed of 135 knots should be maintained.
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RAISE FLAPS WHEN
SUFFICIENT ALTITUDE AND AIRSPEED
HAVE BEEN ATTAINED

ADJUST ELEVATOR
TRIM CONSTANTLY

e =

GEAR UP

THROTTLES TO b
TAKE-OFF POWER

PROPELLER FULL
INCREASE RPM

H-175-00-35

Figure 2-7.

CROSS-WIND FIELD LANDING.
Maintain normal approach speeds on the final approach.

MINIMUM RUN FIELD LANDING.

Maintain 85 to 90 knots IAS on final approach, using
2600 rpm and power to maintain desired attitude. Close
throttles just before touch-down. Use brakes intermit-
tently after nose wheel has contacted runway. Avoid
skidding wheels.

NIGHT FIELD LANDING.

The same technique and procedure used in a normal
field landing apply for a night landing.

Note

For emergency landing procedures, refer to
Section III.

LANDING—CARRIER.
Information will be supplied when available,

WAVE-OFF OR GO-AROUND.
For wave-off or go-around, see figure 2-7.
1. Propeller master lever full INCREASE RPM.

2. Advance throttles to Take-off Power.

3. Adjust elevator trim constantly.

4. Gear up, check gear position indicator.

5. When sufficient airspeed (above flaps-up stallmg
speed) and altitude are attained, gradually raise wing
flaps.

6. Arresting hook up if jet engine is used for
wave-off.

AFTER LANDING.
1. Propeller master lever full INCREASE RPM.

2. Arresting hook retracted after carrier landing;
check warning light off.

3. Flaps up.

4. Emergency fuel pumps OFF.
5. Turbo control switches oFF.
6. Check cowl flaps fully open.

STOPPING ENGINES.
STOPPING RECIPROCATING ENGINES.
1. When brakes have cooled, set parking brakes.
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2. Dilute oil if required. (Refer to STOPPING EN-
GINES, Section IX, for oil dilution procedure.)

3. Idle engines until cylinder head temperature is
less than 200°C.

4. With throttles at 1000 rpm, move mixture con-
trols to IDLE CUTOFF.

5. When propellers stop rotating, turn master and
individual ignition switches OFE.

6. Close throttles.

Note

If the throttle is open or left in the open posi-
tion while the engine is not running, or sludge
or congealed oil may cause the pilot valve
and/or servo piston of the manifold pressure
regulator to stick in the “increase throttle”
position resulting in a “run-away" condition
during the next start. This condition is more
likely to occur in cold weather.

STOPPING JET ENGINE.
Refer to STOPPING JET ENGINE IN FLIGHT, in

this section.

BEFORE LEAVING AIRPLANE.
Before leaving airplane, make the following checks:

1. Fuel boost pump switches OFF; emergency engine
control switches NORMAL ON.

2. Jet-engine throttle oFF and locked; jet-engine mas-
ter switch OFF.

3. Canopy sliding panels and third crewman’s escape
hatch closed.

4. All switches off (except generator and emergency
engine control switches).

5. Wheels chocked; release brakes.

6. Surface controls locked.

7. Cage gyro horizon indicator before folding wings
to prevent damage to the flux gate transmitter in the

outer wing panel.

Tip tanks must be empty for wing folding;
wings cannot be folded safely if wind exceeds
26 knots.
8. Perform postflight oxygen system check. (Refer
to OXYGEN SYSTEM POSTFLIGHT CHECK, Sec-
tion IV.)
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INTRODUCTION.

Each crew member should be thoroughly familiar with
the information presented in this section in order that
he may know exactly what his personal action should be
when an emergency situation arises.

ENGINE FAILURE.

FLIGHT CHARACTERISTICS UNDER
PARTIAL POWER CONDITIONS.

Torque pressure reading provides an immediate and
positive indication of reciprocating-engine failure in
flight. Even if windmilling rpm should remain high and
manifold pressure decreases slowly, torque pressure
drops rapidly, thus identifying the failing engine. When
one reciprocating engine fails, directional control is
marginal at low airspeeds and becomes critical below
115 knots 1AS. Immediate* control movements are re-
quired for satisfactory recovery. Failure of the jet en-
gine does not materially affect airplane handling char-
acteristics if both reciprocating engines are operating
normally.

Section Il

SECTION "I

PROCEDURES ON
ENGINE FAILURE.
Immediate steps to be taken in the event of reciprocat-
ing-engine failure are:

ENCOUNTERING

1. Push propeller feathering button.

2. Retard mixture control to IDLE CUTOFF.
3. Throttle OFF,

4. lgnition switch OFF.

WARNING

Unless the engine is being shut down and the
propeller is feathered because of a fire, do not
move the emergency engine control switch to
FUEL & OIL SHUT OFF. Also, if the emergency
engine control switch is moved to FUEL & OIL
SHUT OFF, because of fire, make sure that the
propeller is fully feathered before actuating
the switch.

Immediate steps to be taken for jet-engine failure are
as follows:

1. Throttle oFF and locked.

2. Jet-engine emergency shutoff switch sHUT-OFF.

3. Jet master switch OFF.
Further steps in shutting down the engines are outlined
in the following text. The procedure will vary depend-
ing upon the particular conditions necessitating engine
shut-down.
RECIPROCATING-ENGINE FAILURE
DURING TAKE-OFF.
DURING TAKE-OFF RUN. If one reciprocating en-
gine fails during take-off run, retard all throttles immed-
iately and apply brakes. The landing gear cannot be
retracted with the weight of the airplane on the gear,
DURING TAKE-OFF—FORCED LANDING. If flight
cannot be continued after engine failure during take-off,
prepare for an immediate landing by accomplishing as
much of the following as time permits:
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2 SAFE SINGLE-ENGINE SPEED

(WITH MILITARY POWER ON RECIPROCATING ENGINE)

H-9634-93-9

Figure 3-1

1. Maintain directional control by using rudder and
reducing power on good reciprocating engine if neces-
sary, Lower nose to maintain flying speed. Land straight
ahead, changing direction only enough to miss obstacles.

2. Landing gear control handle up immediately.

3. Jettison wing tip tanks if over uninhabited area.

Wing flaps down.

5. Feather propeller on dead engine to stretch glide.

6. Retard throttles; jet-engine emergency shutoff
switch SHUT-OFF; ignition master switch OFF; generator
switches OFF; battery switch OFF just before ground

contact.

DURING TAKE-OFF—CONTINUED FLIGHT. Even
if the jet engine is operating when a reciprocating en-
gine fails during take-off, possibility of continued flight
is marginal, depending on conditions existing when the
engine fails. Adequate directional control is available
only if the safe single-engine airspeed has been attained.
The lowest airspeed at which you have a safe margin of
control over the maximum unbalanced thrust of the
good engine is the safe single-engine airspeed. Safe
single-engine speed with Military Power on one recip-
rocating engine and with the dead engine windmilling
is 115 knots, With less than Military Power on one
reciprocating engine and with the jet engine operating,
the airplane is controllable at lower airspeeds. Ability
to climb at safe single-engine speed depends on gross
weight and other variables tabulated in figure 3-2. If
airspeed is higher than minimum for single-engine con-

trol, flight can be continued at higher gross weights than
those shown in the table or the rate of climb can be
increased. Note that the table considers the propeller
on the dead engine to be windmilling and the cowl flaps
open. When time and altitude are available to raise
gear, feather the propeller, close cowl flaps, and reduce
other drag items, the possibility of continued flight is
increased considerably. If continued flight is possible,
take immediate actionsas follows:

1. Immediately apply rudder to correct yaw, and de-
press nose to keep airspeed safely above safe single-en-
gine speed, 115 knots IAS.

2. Landing gear control handle up immediately,

3. Push feather button on dead engine.

4. Raise wing flaps gradually to full upP as soon as
power-off, flaps-up stalling speed is exceeded and safe
altitude is reached. (For indicated stalling speeds, see
figure 6-1.)

5. Jettison bombs and wing tip tanks if advisable.

6. Close cowl, intercooler, and oil cooler flaps on
dead engine.

Trim out rudder force.

8. Gain as much speed as possible before starting
climb. Estimated best single-engine climbing speed (sea
level), using Military Power with gear and flaps up and
propeller on dead engine feathered, is approximately
155 knots 1AS (reciprocating engine only) or 195 knots
IAS (one reciprocating engine and jet engine). (For
data on emergency climb, see figure A-81.)
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ENGINE FAILURE .
ON TAKE-OFF W 4

ESTIMATED MAXIMUM WEIGHTS
FOR CONTINUED FLIGHT

ONE R-2800 AT TAKE-OFF

FLAPS 2 FLAPS Y2 FLAPS FULL DOWN
GEAR UP GEAR UP GEAR DOWN GEAR DOWN
SEA LEVEL 66,000" 60,000" 52,000 36,000
3000 FT 62,000° 57,000° 47,000 43,000
6000 FT 59,000° 53,000 42,000 38,000

INOTE: Weights are those at which a 100-foot-per-minute climb can be
maintained at single-engine control speed with one windmilling
propeller and cowl flaps open. Table is based on standard temper-
ature at each altitude. Decrease weight 4000 pounds for each 10°C

above standard.

*Weights over 54,000 pounds are for interpolation use with tem-

perature. H-9634-93-8
Figure 3-2

5. Cross-feed valves oN.

WARNING 6. Jettison unnecessary load items if over uninhabited
area. Do not drop tip tanks even if they are empty.
Less power is required and more range available with

Unless the jet engine is used for take-off, fail- cariks Busealiad

ure of a reciprocating engine immediately after
airplane is air-borne compels a forced landing.

JET-ENGINE FAILURE DURING TAKE-OFF. PERCENT INCREASE IN TAKE-OFF
If the jet engine fails during take-off, ground run and DISTANCE WITHOUT JET ENGINE
distance to clear an obstacle are considerably increased.
The amount of increase varies with airspeed at the point m.f‘lﬁ N TOTAL
of engine failure and is naturally greatest when gross mﬁlli!! ALTITUDE GROUND Tos&r“r“
weight is high and take-off is made from airfields of RUN OBSTAQLE
high elevation. The table in figure 3-3, based on con-
ditions of Military Power, half flaps, and no wind shows 52,000 SmE:TEL :’;: ?%
estimated percentage increase over normal take-off dis- ~ET cy =
tance lf jet engine is not operating. For additional in- 45,000 6000 FT 70% 80%
formation see figure A-83.

5,000 SEA LEVEL 45% 40 %
RECIPROCATING-ENGINE FAILURE ! 6000 FT 50 % 40%

DURING FLIGHT.
If a reciprocating engine fails during flight, proceed as

follows: ‘* e

-

1. Hold airplane straight with rudder. ___.-:__”__ -

2. Feather propeller on failing engine according to :’_'?’” ="
procedure given in figure 3-7. it

3. Adjust power settings on good engine. H-175-93-63

4. Trim airplane as required. Adequate trim is avail-
able for good control on single engine at all normal Figure 3-3. Percent Increase in Take-off Distances
flight speeds. without Jet Engine
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SINGLE RECIPROCATING -ENGINE SERVICE CEILINGS

50,000 LB
45,000 LE
40,000 LB
35,000 LB

Figure 3-4.

7. For estimated single reciprocating-engine service
ceilings, see figure 3-4; for single-engine cruise control
data, see figures A-GO through A-64. For emergency
cruising ceiling, see figure A-82.

8. Adjust cowl flaps on good engine manually for
best engine operating conditions.

MAXIMUM RANGE WITH ONE RECIPROCAT-
ING ENGINE. (See figures A-60 through A-64.) For

maximum range, proceed as follows:
1. Fly at lowest safe altitude.

2. If gross weight is very high, it may be necessary
to exceed Normal Rated Power of the reciprocating
engine or to use the jet engine. For maximum range,
use reciprocating engine at Military Power in prefer-
ence to using jet engine. Operation at Military Power
is limited to 30 minutes.

3. If jet engine is used, utilize highest practicable
power (Normal Rated Power) on reciprocating engine
and minimum necessary rpm on jet engine. Shut down
jet engine as soon as altitude and 150 knots IAS can be
maintained with reciprocating engine only.

FLIGHT WITH JET ENGINE ONLY.

If both reciprocating engines fail in flight and the jet
engine is operating, the flight may be continued under
light load conditions With Military Power, service
ceiling is 6,000 feet for 35,000 'pounds gross weight.
Feather propellers according to procedure given in fig-
ure 3-7, and jettison alk unnecessary weight items. All

nonessential equipment should be turned off immedi-
ately to conserve battery power.

WINDMILLING STARTS OF JET ENGINE,

In the interest of obtaining maximum range, the jet en-
gine may not have been started following failure of a
reciprocating engine. This means that if the remaining
reciprocating engine fails, or if the remaining generator
fails, a normal air start of the jet engine will be im-
possible. Only the battery remains as a source of electric
power. Under these circumstances, a “windmilling” start
may be attempted.

Note

@® A true windmilling start is not possible in
this airplane. The starter circuits are wired in
such a way that the starter always engages
when accomplishing a start. Windmilling
merely reduces the torque that must be sup-
plied by the starter to obtain minimum start-
ing rpm.

® The jet duct door cannot be opened unless
utility hydraulic pressure is available. If
both engines have been shut down, the only
method of obtaining utility pressure is to
permit one of the dead engines to windmill.

Do not attempt to start the jet engine by windmilling
at altitudes above 25,000 feet. At altitudes exceeding
25,000 feet, poor flame propagation makes an air start
very uncertain. Accomplish the windmilling start as
follows: .
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n Retard throttle to Y] Move emergency shutoff E If il.-T“e_rﬂrg'ir.l‘ewi;. shut down because

OFF and locked. switch to SHUT-OFF (closes of a fire wait 5 minutes after fire
fuel shutoff valve and prevents detector light is out before closing
air intake door from closing). ¢ air intake door (closed by returning

shutoff switch to NORMAL).
%) Jet master switch OFF. e g

Cross-feed valves
NORMALLY OFF.

WARNING:

-+ DO NOT START JET ENGINE Elf jet engine is shut down for reasons
E AFTER FAILURE EXCEPT other than a fire, wait 10 minutes
IN CASE OF EMERGENCY after jet master switch is turned off
| e before closing air intake door. This &

allows sufficient time to blow out
any fuel that may have accumulated
in or around the jet engine.

SRRARL

E FAILURE IN FLIGHT

Figure 3-5.

5 159.4;.175111'

1. Fuel cross-feed valves on. (the most critical position), the optimum glide speed
is approximately 130 knots at 35,000 pounds. Again,

B Jetengloe thendleioneand locked. add 10 knots for each 5000 pounds of weight in excess
3. Jet-engine fuel control switch OFF. of 35,000. If the propellers are not fully feathered,
4. Je(.engine emergency shutoff switch NORMAL. select an ;lirhpeed between 130 and 150 knots EICC{)rding

: ; g to extent of feathering. When the propellers are fully
5. Jet-engine starting fuel selector switch AuTo.

feathered the airplane is without normal flight control
6. Jet-engine master switch ON. boost, since the engine-driven boost pumps are inop-
7. After turning jet master switch ON, increase air- erativc.’ If maximum gliding di_‘,mnce. is not a problem,

speed sufficiently to obtain the required minimum rpm some flight C(.)mml huu.s( may be obtained if the propel-

for starting. The required minimum rpm varies with lers are permitted to windmill.

altitude as shown in the table below:

ALTITUDE MINIMUM STARTING RPM
10,000 feet.........covvvn.. Information will be
15,000 feet................. supplied when
20,0008 et o on Gai i s e available.
250006 Foet: vun anfvamnmay R

8. When jet engine reaches the proper windmilling
rpm, hold jet throttle outboard at start, momentarily
depress ignition and fuel start button on top of jet
throttle, and watch for an increase in tail-pipe temper-
ature indicating that the engine has started.

9. After jet engine speed stabilizes, release throttle
lock and advance throttle smoothly to idle.
JET-ENGINE FAILURE DURING FLIGHT.

For procedure to follow when jet engine fails during
flight, see figure 3-5.

MAXIMUM GLIDE.

If all three engines fail (fuel supply exhausted), and a
suitable landing area is within reach, reduce airplane
drag to a minimum by keeping flaps and gear in the up
position and fully feather the propellers. Maintain the
proper airspeed. At a gross weight of 35,000 pounds,

maintain an indicated airspeed of approximately 150 L L .
knots to establish and hold the optimum glide angle at ifitis aec:es:a!y_:‘o restart the {fef engine
all altitudes. For each increase in weight of 5000 after a failure, first nose the airplane up
pounds, add 10 knots IAS. (See figure 3-6.) If the sharply several times to drain any fuel which
propellers cannot be feathered and are left in high rpm may have accumulated in the tail pipe.
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POWER-OFF GLIDE

RECOMMENDED SPEEDS
170 Knots

Propellers Feathered
2.6 N Mi per 1000 Ft

150 Knots

Propellers Windmilling
2 N Mi per 1000 Ft

100 105
169-93-1431A

80 i aMY0.. T 800 1090

Figure 3-6. Maximum Glide Chart

EMERGENCY DESCENT FROM ALTITUDE,

If it is necessary to make a rapid descent from altitude,
turn on windshield defrost and make descent with power
off and propellers windmilling. Airspeed during de-
scent should not exceed the maximum permissible Mach
number indicated by the striped limit hand on the air-
speed indicator.

Note

To prevent excessive cooling, close intercooler
and cowl flaps and, if possible, use power in-
termittently.

LANDING ON RUNWAY—ONE
RECIPROCATING ENGINE INOPERATIVE.

For forced landing instructions, refer to LANDING
EMERGENCIES in this section. When one reciprocat-
ing engine fails during flight, make approach and land-
ing as follows:

1. Start jet engine, if ample fuel is available.

When using jet engine on landing, be sure
fuel control switch is OFF to prevent operation
on emergency fuel system which may result in
extreme tail-pipe temperature or flame-out on
acceleration during a wave-off,

; CAUTION z

If jet engine is started with only one recipro-
cating engine operating, the generator will
probably be damaged. Report the start on air-
craft forms so that the generator will be re-
moved and inspected upon completion of the
flight.

2. Jettison tip tanks if they contain fuel.

3. When in position for approach and landing, lower
gear. Lower flaps to the 1/, down position.

4. Establish a final approach speed of 125 knots to
maintain constant rate of descent and provide adequate
control for landing. Control glide angle with power
on single reciprocating engine. Regulate power on jet
engine according to airplane weight (bombs, tip tanks,
and fuel) to reduce rate of descent. (Maximum landing
weight on runway is 45,000 pounds; carrier, 35,500
pounds.)

5. If desired, reduce rudder trim used for single-
engine flight to lessen rudder force when power is cut.
Using full power on jet and lower power on reciprocat-
ing engine will reduce rudder force required to main-
tain unyawed flight. When landing is assured, lower
flaps to full down position.
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6. Maintain power down to flare-out, retarding throt-
tle on single reciprocating engine to cLOSED and on jet
engine to OFF position during flare.

7. Touch down at relatively high airspeed (100 to
110 knots).

WARNING

During approach, do not allow airspeed to
drop below safe single-engine control speed
(115 knots 1AS) until landing is assured.

WAVE-OFF WITH ONE RECIPROCATING
ENGINE INOPERATIVE.

Decision to take a wave-off should be made before flaps
are lowered to full down. Wave-off at any practical
weight can be taken with Military Power on the good
engine and 100% rpm on the jet engine. (See figure 3-2.)

WARNING

Without jet power, a wave-off cannot be taken
safely with any flap deflection.

Accomplish wave-off as follows:

1. Advance single reciprocating-engine power to
Military Power and jet engine to 100% rpm.

2. Retract landing gear immediately and raise flaps
as soon as practicable.

3. Retrim airplane as necessary.

4, Use power necessary to maintain climb or level
flight at an indicated airspeed of .t least 130 knots
during go-around.

PROPELLER FAILURE.
EMERGENCY PROPELLER FEATHERING.

For the emergency propeller feathering procedure, see
figure 3-7. If, for any reason, the propeller cannot be
feathered in an emergency according to this procedure,
minimize drag from the windmilling propeller by put-
ting it in full high pitch. Hold propeller control toggle
switch at DECREASE until minimum rpm is obtained.

PRACTICE PROPELLER FEATHERING.

To avoid hydraulic lock, excessive oil cooling,
and oil congealing in the propeller and pro-
peller feathering line, minimize the time the
propeller is feathered for practice, particularly
at high altitude or when outside air tempera-
ture is low.

1. Propeller master selector switch in TOGGLE
SWITCHES & MASTER LEVER.

2. Throttle cLOSED.

3. Mixture control in IDLE CUTOFF.

4. Depress feathering button.

5. Ignition switch OFF.

WARNING

Propeller feathering button must be pulled to
the full up (UNFEATHER) position after per-
forming preflight feathering check or after un-
successful feathering. Failure to do this will
leave the oil shutoff valve relay in the armed
position, thereby causing loss of governor con-
trol should the emergency fuel and oil shutoff
switch be moved to OFF.

PROPELLER UNFEATHERING.

® An electrical interlock prevents unfeathering
the propeller unless affected emergency en-
gine control switch is in NORMAL ON posi-
tion and affected throttle is fully retarded.

@® Be sure propeller is in full decrease rpm
during unfeathering to avoid overspeeding
and engine damage.

1. Pull out feathering button until engine speed
reaches 500 to 800 rpm. Under conditions of low outside
air temperature when oil in the propeller and engine
is sluggish, it is recommended that the feathering button
be released as soon as the propeller starts rotating.

If the propeller does not unfeather in 30 sec-
onds, release feathering button and allow fea-
thering pump motor to cool for one minute. If
there is no indication of unfeathering after the
second attempt, it is possible that the oil in the
feathering line has congealed, or the feathering
system has not functioned properly. If the out-
side air temperature is low, descend to a lower
altitude in an attempt to find a warmer tem-
perature, and again try the unfeathering oper-
ation,

2. After propeller has unfeathered, position ignition
switch to BOTH.

3. As propeller starts turning, position mixture con-
trol in NORMAL. Check oil pressure for 40 psi minimum,
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EMERGENCY
PROPELLER

FEATHERING <=
PROCEDURE

1

DEPRESS FEATHERING BUTTON.

EMERGENCY ENGINE
CONTROL SWITCH
FUEL & OIL SHUTOFF

THROTTLE CLOSED

&

Ml:x‘l'UR! CONTROL IDLE CUTOFF

9

IGNITION SWITCH
OFF AFTER
PROPELLER

STOPS

SWITCH TOGGLE SWITCHES ONLY

1

FUEL CROSS-FEED VALVE
SWITCHES ON

TURN ON FOR
= ENGIp

MOVE EMERGENCY
ENGINE CONTROL SWITCH
TO CONTROL OFF.

\ N HOLD OIL COOLER, COWL, AND
INTERCOOLER FLAP SWITCHES
o~ AT CLOSE TO CLOSE ALL

I\ cOOLNG Fiaps.
b

== NOTE::

If for any reason the propeller cannot be feathered
in an emergency according to this procedure, min-
imize drag from the windmilling propeller by
putting it in full high pitch. (Hold propeller control
toggle switch ot DECREASE.)

169-44-2T1A

Figure 3-7.
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4. Oil cooler and intercooler flap switches AuTo-
MmATIC. Cowl flaps closed.

5. Advance throttle for warm-up; check torquemeter
for indication that the engine is operating. Warm up
engine at 1200 rpm until oil temperature indicates a safe
operating condition.

6. Cowl flaps in AUTOMATIC.

7. Bring up rpm by propeller control toggle switch;
then move propeller master selector switch to NORMAL.

PROPELLER SYNCHRONIZER FAILURE.

Should the propeller synchronizer fail, move propeller
master selector switch to TOGGLE SWITCHES ONLY or
TOGGLE SWITCHES & MASTER LEVER, and synchronize rpm
by operation of individual propeller control toggle
switches.

PROPELLER GOVERNOR FAILURE.

Depending upon the cause of malfunction, governor
failure may cause a propeller to be held in constant speed
as set at the time of failure or to go to full low pitch
(runaway propeller). Any kind of electrical failure is
most likely to result in the constant-speed condition, and
no remedial action is possible other than to check opera-
tion of the propeller control toggle switch and the mas-
ter lever. A runaway propeller may cause the engine
speed to exceed allowable limits, but it may be possible
to reduce rpm as follows:

1. Retard throttle and reduce airspeed as much as
possible.

2. Move propeller master selector switch to TOGGLE
SWITCHES & MASTER LEVER and attempt to lower rpm
by using both the related propeller control toggle
switch and the master lever. (Adjust rpm of good
engine as desired by use of related toggle switch.)

3. If this fails, depress feathering button until rpm
comes within allowable limits, then pull feathering but-
ton up to stop feathering action.

4. If propeller will not feather and rpm cannot be
brought within limits by airspeed and throttle reduction,
shut down engine completely.

FIRE.

RECIPROCATING-ENGINE FIRE
DURING GROUND START.

If fire occurs during engine starting :

1. Keep engine running and open throttle, as fire
may be drawn through engine and extinguished. (If
engine is not yet running when fire occurs, be sure
mixture control is in IDLE CUTOFF, turn fuel boost pump
OFF, open throttle, and keep engine turning on starter. )

2. If fire does not go out, move mixture control to
IDLE CUTOFF and turn ignition OFF.

3. Turn fuel boost pumps OFF.

4. Move emergency engine control switch to FUEL
& OIL SHUT OFF.

5. Battery switch orF.

6. Shut down other engine.

7. Notify crew to abandon airplane.
JET-ENGINE FIRE DURING GROUND START. If
fire occurs during ground start:

1. Jet throttle oFf and locked.

2. Jet master switch OFfF to shut off fuel supply to

jet engine.

Battery switch must be oN or one reciprocating
engine operating to supply power to the jet-
engine master switch.

3. Shut down reciprocating engines.
4. Notify crew to abandon airplane.

RECIPROCATING-ENGINE FIRE
DURING FLIGHT.
If a fire occurs in a reciprocating engine during flight:
1. Feather propeller according to the procedure given
in figure 3-7.
2. Generator field switch OFF.
3. Lower landing gear (below 175 knots) to avoid

damaging the gear. After fire-warning light goes out,
gear may be retracted.

Note
If gear is not retracted, range will be decreased
20 percent, To maintain flight with single
reciprocating engine and with gear down,
gross weight must be reduced to 40,000
pounds.

JET-ENGINE FIRE DURING FLIGHT.
If fire occurs in the jet engine during flight:

1. Shut down engine immediately according to the
procedure given in figure 3-5.

2. Do not attempt to restart the jet engine.

Note
The jet engine can be viewed from the crew
entry compartment. Line-of-sight windows are
installed in the bulkhead doors.

FUSELAGE FIRE.
FUSELAGE FIRE IN JET-ENGINE COMPART-
MENT. If fire is reported in the jet-engine compart-
ment, position jet-engine emergency shutoff switch at
SHUT-OFF to open duct door.
FUSELAGE FIRE IN BOMB BAY. If fire is reported
in the bomb bay, proceed as follows:

1. Salvo bombs if loaded and if over clear area.

2. Check that crew hatch to bomb bay is closed.
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3. Turn off all switches controlling electrical in-
stallations in the bomb bay.

4. Check that bomb bay doors are closed.

5. If fire does not go out immediately, give order to
abandon the airplane.

FUSELAGE FIRE IN PRESSURIZED CABIN. If fire
is reported in the fuselage cabin, proceed as follows:

1. Turn cabin air control to RAM AIR ON — DUMP
VALVE OPEN.

2. Order crew to use oxygen; oxygen regulator at
100% OXYGEN.

3. Turn off cabin heater.
4. Use hand fire extinguishers if available.
5. If fire cannot be controlled, abandon the airplane.

ELECTRICAL FIRE.

Circuit breakers isolate most electrical circuits and auto-
matically interrupt power to prevent a fire when a short
occurs. If fire is electrical, try to determine the source,
and turn off switches controlling the affected equipment
or pull circuit breakers.

ELIMINATION OF SMOKE AND FOG.

If smoke or fumes should enter the cabin, regardless
of altitude, proceed as follows:

1. Cabin air control RAM AIR ON — DUMP VALVE
OPEN.

2. Oxygen regulator at 100% OXYGEN.

3. Turn cabin heater switch HEATER OFF.

LANDING EMERGENCIES.

FORCED LANDING.

If it is necessary to make a forced landing:

Start jet engine if ample fuel is available,

Warn crew.

Jettison bombs and tip tanks.

Jettison crew door to prevent jamming on impact.

L

Open sliding panels and have third crewman open
escape hatch.
6. Unbuckle parachute; tighten and lock safety belt.
Lower gear only when terrain is suitable for
wheels-down landing.

8. Make a normal full-flap approach. (Refer to

NORMAL FIELD LANDING, Section II.)

9. If landing is made with wheels up, feather propel-
ler on right engine before contact. With propeller
unfeathered, tips may break and pass through the fuse-
lage, endangering personnel.

10. Just before ground contact, warn crew, retard
throttles, and cut all switches to reduce possibility of
fire,

11. After landing, immediately leave airplane
through crew door or sliding panels and make sure that
all crew members get out.

ONE GEAR RETRACTED.

If one gear will not extend and it is impossible to
retract the other gear, prepare for forced landing.
Keep wings level as long as possible.

EMERGENCY ENTRANCE.

Emergency entrance into the airplane may be' made
through the crew door. An exterior handle is located
on the door. If the door is jammed, emergency entrance
may be gained if the largest Plexiglas panels on each
side of the canopy are knocked out.

DITCHING.

PREPARING FOR DITCHING.

PILOT. When ditching is necessary, ditch airplane
while power is still available. Make preparation as
follows:

1. Give command, “Prepare for ditching.”

2. Jettison tip tanks and bombs. Make sure bomb
bay doors are closed after jettisoning.

3. Check landing gear in UP position.

4. Unbuckle parachute. Make sure safety belt and
shoulder harness are tightened and locked.

5. Open canopy sliding panel before landing.
BOMBER-NAVIGATOR. Prepare for ditching as fol-
lows:

1. Open canopy sliding panel.

2. Unbuckle parachute. Make sure safety belt and
shoulder harness are tightened and locked.

3. Notify pilot, “Ready for ditching.”

THIRD CREWMAN. Prepare for ditching as follows:
1. Make sure that hatch leading to bomb bay is
closed and locked.
2. Crew door securely closed.
3. Start emergency radio procedure immediately.
4. Open escape hatch.

5. Unbuckle parachute. Make sure safety belt and
shoulder harness are locked.

6. Notify pilot, "Ready for ditching.”

DITCHING TECHNIQUE.

1. Check landing gear up and flaps 14 down.

2. Make normal approach and flare-out to normal
landing attitude. Unless wind is high or sca is rough,
select approach heading parallel to any uniform swell
pattern and try to touch down along the crest of a
swell or just after the crest passes. If surface is irregular
or wind exceeds 30 knots, ditch into the wind and try
to touch down on the falling side of the wave.

3, Warn crew 5 seconds before landing.

ABANDONING THE AIRPLANE.

The crew should hold their stations until the airplane
comes to a stop, then proceed as follows: (See figure
3-8.)
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Figure 3-8.

1. Unfasten safety belts and shoulder harnesses.

2. Exit from airplane and inflate pararafts.

BAIL-OUT.
PREPARING FOR BAIL-OUT.

PILOT. When it is necessary to abandon the airplane
(figure 3-9), proceed as follows:

1. Warn crew of impending bail-out.

2. Reduce speed as much as possible, and trim air-
plane “hands off.”

3. Make sure that bomb bay doors are closed. There
is danger of striking the bomb bay doors if exit is made
through the crew door when the bomb bay doors are

open.
BOMBER-NAVIGATOR OR THIRD CREWMAN.

Open crew door by positioning the emergency exit
control in pilot’s compartment to OPEN DOOR or by
moving the emergency valve handle in crew entry com-
partment to EMERGENCY EXIT DOOR OPEN. (See figure
3-11.) The main part of the door will be jettisoned and
an integral deflector will be held open to serve as a
windguard. If door does not open, raise the emergency
jettison handle and move it aft and outboard to jettison
the main part of the door and open the integral wind
deflector.

RESTRICTED

v‘ Close and lock hatch teo
bomb bay before landing.

H-9634-T3-18

ALL CREW MEMBERS. Before command to abandon
airplane is given by the pilot, crew members should:

1. Unfasten safety belt and shoulder harness.

2. Unfasten oxygen breathing tube clip if fastened
to parachute strap.

3. Pilot and bomber-navigator should lower back
of seat by operating seat-back release lever to allow
exit from pilot’s compartment.

If enough time is available before abandoning the air-
plane, exit may be made through the bomb bay. Open
bomb bay doors and hatch leading to bomb bay.

Note

Pilot must position emergency cabin air valve
to RAM AIR ON — DUMP VALVE OPEN to de-
pressurize the cabin before the hatch leading
to the bomb bay can be opened.

TOW-TARGET OPERATOR. See figure 3-10.

WARNING

If a tow cable is extended, actuate the cable—
cutter switch on the package console prior to
bail-out.
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RELEASE LEVER

T~ EMERGENCY
VALVE HANDLE

5 — &\\noma BAY

.. DOORS CLOSED _—~

b o

WARNING
Bomb bay doors must be
—"  dosed for escape through
— crew exit door to avoid
injury to personnel.

ALTERNATE EXIT

All crew members escape
through bomb bay. Cabin
must be depressurized before
door leading to bomb bay
can be opened.

ALL CREW MEMBERS EXIT
THROUGH CREW EXIT DOOR
FOR NORMAL BAIL-OUT.

-

NOTE: If tanker package is installed
bail-out through bomb bay s not

possible unless tanker packege
has been jettisoned.

H-9634-73-10

Figure 3-9.
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WARNING
IF TOW CABLE IS EXTENDED, ACTUATE

CABLE CUTTER SWITCH ON PACKAGE CONSOLE

PRIOR TO BAIL-OUT.

DISCONNECT SAFETY HARNESS; THEN JETTISON
HATCH BY ACTUATING HANDLE MARKED
"PULL HANDLE TO JETTISON."

Figure 3-10. Bail-out-Tow-Target Operator

FUEL SYSTEM EMERGENCY OPERATION.

WARNING

Do not attempt to jettison ferry tank under any
circumstances, as this will permit fuselage tank
fuel to flow into the bomb bay and create a
dangerous fire hazard.

FUEL PUMP FAILURE — RECIPROCATING
ENGINES.

If drop in fuel pressure indicates failure of an engine-
driven pump, turn related emergency fuel pump on. If
the pump failure is not detected before the engine cuts
out, retard throttle before turning emergency pump on,
to prevent possible engine backfire; move related pro-
peller toggle switch to DECREASE to prevent possible
overspeeding of propeller when engine cuts in.

FUEL PUMP FAILURE — JET ENGINE.

Sudden drop in fuel pressure and loss of engine rpm on
the jet engine usually indicates failure of some part of
the fuel system. In case of such failure, turn jet-engine
fuel control switch to EMERG. If engine stops, retard
throttle oFF and locked and move jet master switch to
ofFf. Do not attempt a restart except in case of an
emergency.

TRANSFER PUMP FAILURE.

If the fuselage tank fuel quantity indicator shows that
fuselage tank fuel is not being transferred (by the time
wing tanks indicate 400 pounds remaining fuel), fuse-
lage tank fuel can be utilized as follows: At low altitude
(10,000 feet or below), where suction feed is sufficient
for normal engine operation, open cross-feed valves
and turn transfer pump and boost pumps off. Fuselage
tank fuel will flow to cross-feed line by suction feed.
After fuselage tank fuel has been consumed, turn boost
pumps ON.

CROSS-FEED OPERATION IN CASE OF, K ENGINE
FAILURE. In case of engine failure, all fuel in the
airplane can be supplied to the operating engine or
engines (jet or reciprocating) as follows:

1. Cross-feed valve switches on.

2. If use of ferry tank fuel is desired, turn ferry tank
pumps ON.

DAMAGED TANKS. If one set of wing tanks is dam-
aged or a severe leak is suspected, proceed as follows:

1. If practicable, use fuel from damaged tanks first
by turning cross-feed valve switches oN and boost pump
switch for good tanks OFF.

2. If leak is believed to be in either wing tank, move
fuselage tank transfer switch to OFF so that fuselage
tank fuel will not be lost by automatic transfer to the
leaking tank.
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3. When damaged tanks are nearly empty or if wing
heaviness becomes excessive, turn boost pump switch
on for good tanks. Leave cross-feed valves switches oN
and leave transfer pump switch OFf. Turn boost pump
switch oFf for damaged tanks when tanks indicate
empty.

4. If leak is known to be in either wing tank, fuselage
tank fuel can be salvaged by the following method:
Use wing tank fuel as instructed in steps 2. and 3. When
wing tanks are empty, at low altitude (10,000 feet or
below) where suction feed is sufficient for normal
engine operation, leave cross-feed valve switches ON,
turn all boost pump switches OFF, and leave transfer
* pump switch orF. Fuel will flow from the fuselage tank
to the cross-feed line by suction feed for operation of
both engines.

FERRY TANK TRANSFER PUMP FAILURE.

If the ferry tank pressure indicator light illuminates,
indicating that ferry tank fuel is no longer being trans-
ferred, check that ferry tank pump circuit breakers are
in. Circuit breakers will pop out if the pumps are
overloaded. If this occurs, turn switch OFF, reset circuit
breakers, and return switch to oN; if the overloading
was temporary, the cease-flow indicator light will go
out. If the overloading continues and the circuit break-
ers again pop out, turn transfer pump switch OfFF. In
the event that only one pump is affected by the overload
condition, fuel transfer will be satisfactory with the
output of the remaining transfer pump. No gravity or
suction feed is available for ferry tank fuel.

TIP TANK FAILURE TO TRANSFER FUEL.

If fuel fails to transfer from the tip tanks at low alti-
tude because of cabin compressor failure, increasing alti-
tude to 7500 feet will enable the turbosupercharger to
accomplish transfer. Transfer of fuel under these con-
ditions, however, will be slower than normal.

ELECTRICAL SYSTEM EMERGENCY OPERATION.
GENERATOR OVERVOLTAGE.

Should voltage output of either generator become ex-
cessive, an overvoltage relay cuts the affected generator
out of the electrical circuit. If this condition is indicated
by illumination of generator warning light:

1. Hold related generator field switch at RESET
momentarily; then return to NORM.

2. If warning light goes out and remains out
when the switch is turned to NORM, the overvoltage was
temporary.

3. If light illuminates again, push emergency reset
button momentarily,

4. If use of the emergency reset button is ineffective,
move generator field switch oFF and attempt to reduce
voltage by adjusting voltage regulator rheostat in crew
entry compartment; then turn generator field switch to
NorM and re-check voltage.

5. If voltage cannot be brought within allowable

limit (30 volts maximum emergency), move both
generator switches for faulty generator to OFF.

Note

Whenever generator warning light flickers in-
termittently, turn generator control switch OFF
to prevent damage to the circuit.

GENERATOR FAILURE.

Failure of one generator automatically disconnects the
monitored bus from the remaining generator. (For elec-
trical equipment powered by the monitored bus, see
figure 1-18.) When required, the monitored bus can be
reconnected to the system by positioning the monitored

bus switch to onN.

Do not turn monitored bus switch on unless
the load on the operating generator is less
than 400 amperes.

Note

Turbosupercharger for related engine will be
inoperative unless turbo power switch is moved
to EMERG. (BAT.).

If both generators are inoperative, the length of time
that the battery will supply power depends on the
electrical load and the condition of the battery. With
electrical load reduced to a minimum and the battery
fully charged, electrical power will be available for
approximately 20 minutes.

Immediately reduce electrical load by turning
off all nonessential equipment. (For electrical
equipment powered by the essential bus, see
figure 1-18.)

INVERTER FAILURE.

Failure of the flight instrument inverter is indicated
by illumination of the flight instrument inverter failure
warning light on the a-c power panel. As the warning
light illuminates, the electrical load on the flight instru-
ment inverter is automatically switched over to the
engine instrument inverter. As an added precaution,
move the inverter selector switch to FLT. INST. INV.
STANDBY, just in case the automatic change-over system
has failed to function properly. If the engine instru-
ment inverter fails, the engine instrument inverter fail-
ure warning light will illuminate. As this occurs, the
electrical load on the engine instrument inverter is
automatically switched over to the flight instrument
inverter. To ensure that the electrical lead is transferred,
move the inverter selector switch to ENGINE INST. INV.
STANDBY. A stand-by system is not provided for the main
inverter. When the main inverter fails .the following
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equipment, powered by the main inverter, becomes in-
operative: all radar equipment, the AN/APX-6 IFF
equipment, the fuel flowmeter, and the hydraulic systems
pressure gage. When either the flight instrument or
engine instrument inverter becomes inoperative the
automatic pilot automatically disengages and cannot be
re-engaged.

FLIGHT INSTRUMENT TRANSFORMER FAILURE.

If the main instrument transformer fails, indicated by
flight instruments becoming inoperative with no illu-
mination of inverter warning lights, move the instru-
ment transformer switch to STANDBY to connect the
stand-by transformer into the system.

HYDRAULIC SYSTEM EMERGENCY OPERATION.

If the utility hydraulic system fails and electrical power
is still available, the emergency hydraulic system makes
it possible to: lower the landing gear and wing flaps;
close the jet duct door; and open or close the bomb bay
doors. Movement of any of the controls on the emer-
gency hydraulic panel automatically starts the emergency
hydraulic pump. The parking brakes are operated by
pressure from the hydraulic air accumulator so that they
are operable when neither utility hydraulic system pres-
sure nor electrical power is availabie.

FILLING HYDRAULIC RESERVOIRS IN FLIGHT.
Hydraulic fluid level indicators are located on the utility
and boost reservoirs in the bomb bay. To open the
hatch leading to the bomb bay, the cabin must first be
depressurized. The emergency reservoir, located in the
nose wheel well, also has a fluid level indicator; this
indicator is visible through a sight window just to the
left of the steps in the crew entry compartment. It will
be necessary to use a light to read the indicator. Two
one-gallon hydraulic fluid containers are stowed in the
aft section of the crew entry compartment. If it is neces-
sary to refill hydraulic reservoirs in flight, proceed as
follows:

1. Insert hose, stowed on the side of the emergency
hydraulic panel, into fluid container.

2. Turn filling valve on emergency hydraulic panel
to FILL. (Do not discharge accumulators.)

{ CAUTION

Do not allow air to enter the hose during
filling operation or air will be pumped into
the hydraulic system.

3. Place emergency pump switch at ON FILLING, and
hold.

4. When reservoirs are full, release pump switch.

5. Move filling valve to OFF.

6. Stow hose.

Note

All three reservoirs must be full before utility
hydraulic pressure will be available, as the
emergency reservoir fills first, then the boost
system reservoir and, finally, the utility
reservoir.

FLIGHT CONTROL BOOST HYDRAULIC
SYSTEM FAILURE.

In case one of the boost system, engine-driven, hydraulic
pumps fails, the flight control boost systems will still
function normally; however, the rapidity of control
surface response may be decreased depending on the
rpm of the engine driving the operative pump. If both
pumps fail, turn the rudder electric motor pump alter-
nate boost switch oN to furnish alternate rudder boost
pressure. The airplane design incorporates sufficient
mechanical advantage in the elevator and aileron con-
trol systems to permit normal operation of these surfaces
without boost pressure. However, increased pilot effort
will be required. The elevator boost-out forces will
be considerably higher on some airplanes.* The rudder
will require very high control forces without boost. Un-
der such circumstances, approach speeas should be high
enough to permit adequate aileron control, as rudder
control is practically ineffective. In case of aileron boost
system failure, the aileron boost control switch should be
turned to OFF to open by-pass valves in the aileron
boost system. This ensures that the malfunctioning boost
system will not interfere with movement of the ailerons.

WARNING

If, at any time, the aileron control sticks in a
displaced position, turn the aileron boost switch
OFF.

To simulate complete boost-out flight the aileron boost
switch and the rudder and elevator boost switch can
be positioned to orr. When this is done the rudder
electric motor pump alternate boost switch must also be
turned OFF; otherwise, rudder boost will still be
available.

LANDING GEAR EMERGENCY OPERATION.
LANDING GEAR EMERGENCY LOWERING.

If normal landing gear operation fails, gear can be
lowered as follows:

1. Pull out landing gear control circuit breaker.
2. Place landing gear handle in powN position.

3. Position emergency landing gear control, on emer-
gency hydraulic panel, at EMERG. LDG. GEAR DOWN.

4. Check gear position indicator for safe gear con-
dition.

*Airplanes 124161 and 124181 only
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5. Return emergency landing gear control to OFF,
so that emergency pressure will be available for other
operations.

CAUTION

Time required for gear extension by emer-
gency system is considerably longer than time
required for normal operation.

If gear does not operate satisfactorily and utility pres-
sure is available, use the following procedures:

1. Pull out handle of cabin compressor selector valve
before operating gear and gear door selector valves in
the following steps.

2. Push main landing gear door selector valve to
oPEN. Release when doors are fully opened. (Wait at
least 10 seconds.)

3. Push landing gear selector valve to powN. Hold
down until lock engages. Check gear position indicator
DOWN.

4. When gear reaches the down position, push main
gear door selector valve to crLose. (Nose gear doors do
not close when gear is lowered.)

5. Return cabin compressor valve handle to original
position.
LANDING GEAR EMERGENCY RETRACTION.

If normal landing gear operation fails, gear can be
retracted as follows:

1. Pull out landing gear control circuit breaker.
2. Pull out handle of cabin compressor selector valve.

3. Push main landing gear door selector valve to
oPEN. Release when doors are fully opened. (Wait at
least 10 seconds.)

4. Push landing gear selector valve to up. Hold up
until lock engages. (Wait at least 20 seconds.)

5. When gear reaches the up position, push main
gear door selector valve to cLose and check position
indicators UP.

6. Return cabin compressor selector valve handle to
original position.

JET AIR INTAKE DOOR
EMERGENCY OPERATION.

The jet door unsafe warning light illuminates when-
ever the jet duct door is not fully open. The normal
opening cycle requires only 2 seconds; however, the
normal closing cycle requires approximately 3 minutes,
10 seconds, because of a 3-minute time delay relay
incorporated in the jet duct door closed circuit. Allow
sufficient time for normal operation before using emer-
gency operation. If jet door fails to open or close
normally, proceed as follows:

1. Push duct door selector valve to OPEN or CLOSED,
as desired. Wait 2 seconds for door to open, 10 seconds
for door to close (time delay relay is by-passed in
manual operation of selector valve). Door can be seen
from cockpit.

If the jet duct door must be closed after failure of the
utility hydraulic system, proceed as follows:

1. Move emergency jet duct door control on emer-
gency hydraulic panel to EMERG. JET DOOR CLOSE. Wait
until door is closed; door can be seen from cockpit.
(The time delay relay is by-passed when using emer-
gency hydraulic system.)

2. Return emergency jet duct door control to OFF,
so that emergency pressure will be available for other
operations,

WING FLAP EMERGENCY OPERATION.
WING FLAP EMERGENCY LOWERING.

If normal wing flap operation fails to lower the flaps,
they can be lowered as follows:

1. Pull out landing flap control valve circuit breaker.

2. Position emergency wing flap control, on emer-
gency hydrauiic panel, at EMERG. WING FLAP DOWN.

3. When flaps reach desired position, return emer-
gency wing flap control to OFF.
If wing flaps do not lower to desired position and utility
hydraulic pressure is available, proceed as follows:

1. Pull out handle of cabin compressor selector valve
while operating wing flap selector valve.

2. Push wing flap selector valve to pownN and hold
until desired flap position is reached.

3. Return cabin compressor selector valve handle to
original position.
WING FLAP EMERGENCY RAISING.

If normal operation fails to raise the wing flaps, they
can be raised by the following procedure:,
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Figure 3-11. Crew Door Emergency Operation
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1. Pull out wing flap control valve circuit breaker.

2. Pull out handle of cabin compressor selector valve
while operating wing flap selector valve.

3. Push wing flap selector valve to up and hold until
desired flap position is reached.

4. Return cabin compressor selector valve handle to
original position.

SINGLE-FLAP FAILURE.

If malfunction of the wing flap actuating mechanism
occurs, one or both wing flap sections in either wing
panel may become inoperative. One flap may fail to
operate when flaps are lowered, or one flap may float
to the up position after having been positioned down.
Single-flap failure will cause the airplane to roll sud-
denly and violently. If this occurs, correct with both
aileron and rudder, and immediately move the flap
control handle to the UP position. Be sure to maintain
a safe margin above flaps-up stalling speed.

BRAKE SYSTEM EMERGENCY OPERATION.

If the wheel brakes fail to respond to pressure on the
toe pedals, use the parking brake handle as a hand
brake to slow the airplane and bring it to a stop.

ARRESTING GEAR EMERGENCY OPERATION.

No emergency means of extending the arresting hook
is necessary, as the mechanism is designed so that the

hook will extend if the release cable is broken. How-
ever, if the electrical control system for retraction is
inoperative, the hook can be retracted as follows:

1. Pull out handle of cabin compressor selector valve.

2. Push arresting hook selector valve to up. Hold
until lock engages. (Wait at least 30 seconds.)

3. Return cabin compressor selector valve handle to
original position.

CREW DOOR EMERGENCY OPERATION.

An air pressure system is provided to jettison the main
part of the door and open an integral air stream de-
flector which serves as a wind guard. To open the crew
door in an emergency, see figure 3-11, and proceed as
follows:

1. Position emergency crew exit control, beneath
bomber-navigator’s seat, to OPEN DOOR.

2. Depress safety latch on emergency valve handle,
in crew entry compartment, and move control aft to
jettison door.

If the door fails to jettison by the penumatic system:

1. Raise manual jettison handle on the door.

2. Move handle aft and outboard as far as possible.
(See figure 3-11.)

AUXILIARY EQUIPMENT EMERGENCY OPERATION.

For emergency operation of auxiliary equipment, refer
to Section IV.
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CABIN AIR CONDITIONING AND
PRESSURIZATION SYSTEM.

Air for cabin air conditioning and pressurization is
supplied from either a ram-air intake in the nose of the
fuselage or from both engine air induction systems,
whichever is at the greater pressure. (See figure 4-1.)
This air is further compressed by a hydraulically actu-
ated cabin air compressor. Air from the compressor
passes through an air mixing valve. The valve is auto-
matically positioned by signals from the cabin tempera-
ture control system to direct the pressurized air to either
a combustion heater or a cooling unit, or both, depend-
ing on preselected temperature requirements. Air is
then directed to cabin outlets for ventilation, pressuriza-
tion, and windshield and canopy defrosting. To im-
prove heating and cooling qualities of the system, the
interior of the crew compartments are insulated with a
glass-cloth covering. Some panels in the compartments
have snap-button fasteners so the panels can be removed
for access to equipment.

AIR CONDITIONING SYSTEM.

Cabin air conditioning is normally controlled automati-
cally after a desired temperature is selected on the heat
and vent control panel. Pressurized air directed from
the air mixing valve is heated by a combustion heater.
Fuel for the heater is supplied from each engine fuel
pump, and drain lines are provided to drain any ac-
cumulation of unburned fuel. Exhaust from the heater
is routed overboard. An airflow pressure switch pre-
vents heater operation unless there is sufficient airflow

Section IV

SECTION |V

through the heater. For normal operation, the heater
discharge temperature is automatically controlled by the
cabin temperature control box. A cooling unit, located
under the bomber-navigator's floor, cools the cabin air
supply as required by the positioning of the air mixing
valve. Should the cabin air compressor be inoperative,
ventilation air may be selected from the ram-air source.
When ram air is selected, the heater can be manually
turned on and off to maintain desired temperature.

CABIN PRESSURIZATION,

Cabin air is pressurized by the hydraulically operated
single-stage cabin compressor located under the bomber-
navigator’s floor. The cabin air compressor selector
valve (solenoid-operated) directs hydraulic pressure
from the utility system to the cabin compressor motor
and to the ports of the utility selector valves, However,
the compressor is inoperative if a unit in the utility hy-
draulic system is operated, energizing the selector valve
so that all hydraulic pressure is directed to the utility
hydraulic system. When the operation is completed, the
valve automatically is de-energized and the cabin com-
pressor motor restarted. Whenever the landing gear is
down, the compressor will be inoperative to ensure full
hydraulic system pressure for gear operation. Should
the compressor fail, cabin pressure will depend solely
upon the pressure supplied by the turbosuperchargers.
However, the ram-air source may be selected for veatila-
tion air. Cabin pressure is regulated by a pressure reg-
ulator and is indicated by the cabin altimeter. The
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CABIN PRESSURIZATION
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Figure 4-2.

pressure regulator automatically maintains cabin pres-
sure equivalent to a 5000-foor altitude from 5000 to
11,800 feet; above that, up to 37,800 feet, a constant
pressure differential of 2.75 psi is maintained between
cabin and outside air pressure. (See figure 4-2.) At
37,800 feet, the regulator adjusts to a reduced (or com-
bat) ratio, thereby minimizing the effect of sudden
decompression in event of loss of canopy panels or
rupture of cabin sealing. A dump valve is provided to
dump cabin pressure any time the pressure differential
between cabin and atmosphere reaches 3 psi. When the
pressure has dropped to normal, the valve will auto-
matically reseat itself, The valve is manually operated
to dump cabin pressure when ram air is selected.

DEFROSTING SYSTEM,

Air for windshield and canopy defrosting is obtained
from the air conditioning and pressurization system.
Defrosting air is always available when the air condi-
tioning and pressurization system is operating, Controls
are provided to direct air to defrost outlets as desired.

CABIN AIR CONDITIONING, PRESSURIZATION
AND DEFROSTING CONTROLS.

A heat and vent control panel, on the left console aft of
the throttle quadrant, contains controls for cabin tem-
perature and pressurization, The defrost controls are
located on the inboard side of the left console and near
the canopy sill,

CABIN AIR CONTROL. A cabin air control marked
“"EMERGENCY CABIN AIR"” is provided on the heat

and vent panel. (See figure 4-1.) For normal cabin ven-
tilation and pressurization, the control should be posi-
tioned at NORMAL CONTROL to open the shutoff valve
and turn on cabin compressor. Rotating the control to
CABIN COMPRESSOR OFF turns off the cabin compressor
by energizing the cabin compressor selector valve, shut-
ting off hydraulic pressure to the compressor motor.
When the control is moved to RAM AIR ON DUMP VALVE
OPEN, the cabin is immediately depressurized and the
system shutoff valve closed, the ram-air shutoff valve is
opened and ram air allowed to enter the system, and the
cabin air temperature control is inoperative. Ram air is
routed through the combustion heater and may be heated
by means of the heater control switch.

CABIN TEMPERATURE CONTROLS, Cabin temper-
ature is selected by two controls on the heat and vent
panel, a cabin temperature rheostat having a range from
HOT to coLD and a cabin temperature control switch with
four positions: AUTO, MANUAL, HOT, and coLp. (See
figure 4-1.) With the control switch at AuTo, cabin
temperature can be controlled when the rheostat is po-
sitioned to HOT or COLD or any intermediate position. A
thermostatically controlled air-mixing valve will then
divert intake air either through a combustion heater,
through a cooling unit, or partially through both, as
required by the temperature selected by the rheostat.
When the control switch is moved to AUTO, a warm-up
time of one or two minutes may be required before the
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mixing valve will operate to maintain a stabilized tem-
perature. Should this automatic system not function
properly, the control switch can be moved to MANUAL,
and the air-mixing valve is directly controlled when the
control switch is held momentarily at HOT or cOLD.
When the switch is held at either position, the air-mix-
ing valve moves toward the selected position. The HOT
and coLp positions of the switch are spring-loaded posi-
tions: when the switch is released, it returns to MANUAL
and the air-mixing valve remains in selected position
until the control switch is again actuated.

Note

Time required for the air-mixing valve to
move from one extreme position to the other
is approximately 15 seconds in manual opera-
tion.

CABIN HEATER SWITCH AND OVERHEAT
LIGHT. A combustion heater is controlled by a cabin
heater switch on the heat and vent panel. (See figure
4-1.) The switch has three positions: NORMAL, EMERG
HEAT RAM AIR ON ONLY, and HEATER OFfF. For auto-
matic operation, the switch should be placed at NORMAL
and the heater will be cycled on and off as required to
maintain the selected cabin air temperature. Ram air
may be heated if the heater control switch is moved to
EMERG HEAT RAM AIR ON ONLY. With the switch in
either the NORMAL or EMERG HEAT RAM AIR ON ONLY
positions, the heater will be cycled on and off as re-
quired to maintain a heater discharge temperature of
225°F. If the heater should overheat (above 350°F), it
will be turned off automatically and a heater overheat
relay will prevent further operation until it is reset on
the ground. A heater overheat indicator light is in-
stalled on the heat and vent panel. The light will come
on and remain on to inform the pilot that the heater
has overheated and has been automatically turned off.
The light will go out when the heater control switch is
moved to HEATER OFF, If the heater is again turned on
before the overheat relay has been reset, the warning
light will again illuminate.

CREW STATION OUTLETS. Floor outlets, located
forward of the rudder pedals and under the bomber-
navigator’s seat, provide fixed-direction airflow and may
be adjusted for quantity of airflow. The pilot’s ventilat-
ing air control (17, figure 1-6) is located on the inboard
side of the left console and may be moved to FLOOR or
WINDSHIELD or to intermediate positions. A separate
control under the bomber-ravigator's seat controls the
amount of air issuing from his floor outlet, regardless of
the position of the pilot's control, The side outlets are
adjustable for direction and amount of airflow. The
third crew member’s station is provided with a single,
fixed-direction outlet which is adjustable to either a
diffused air spray or air-jet flow.

WINDSHIELD DEFROST CONTROL. The wind-
shield defrost control (17, figure 1-6) is located on the
inboard side of the pilot's left console. The control may
be moved to FLOOR or WINDSHIELD or to intermediate
positions.

CANOPY DEFROST CONTROLS. Airflow to the
canopy is controlled by defrost controls located, one on
either side, near the canopy sill. (See 17, figure 1-6.)
Rotating the knobs to onN diverts part of the airflow
from side outlets to the canopy. All side outlet air is
directed to the canopy when the side outlets are closed.

CABIN AIR COMPRESSOR CIRCUIT GROUND
TEST SWITCH. A switch for ground test of the cabin
air compressor circuit is located on the aft bulkhead of
the crew entry compartment. (See figure 1-22.) When
the switch is moved from NORMAL to TEST, a flight con-
dition is simulated and the cabin air compressor valve
is de-energized, starting the compressor. The test switch
is primarily for maintenance check and should not be
used to operate the compressor on the ground for longer
than 2 minutes.

NORMAL OPERATION OF CABIN
TEMPERATURE CONTROL SYSTEM.

Normal operation of the cabin temperature control sys-
tem is automatic when the controls are positioned as
follows:

1. Cabin air temperature control switch to auUTO.

2. Cabin air temperature control rheostat as desired.

3. Cabin heater switch to NORMAL.

4. Emergency cabin air control to NORMAL CONTROL.
EMERGENCY OPERATION OF CABIN
TEMPERATURE CONTROL SYSTEM.

If the automatic temperature control system becomes in-
operative and cabin temperature becomes uncomfort-
able, proceed as follows:

1. Move cabin air temperature control switch from
AUTO (0 MANUAL,

2. Hold temperature control switch momentarily at
HOT or coLD until desired temperature is obtained,

3, If insufficient heat is obtained after temperature
control switch is held to HoT for 15 seconds, turn cabin
heater control switch to EMERG HEAT RAM AIR ON ONLY.
(Actuate cabin heater switch to maintain desired cabin
temperature. )

EMERGENCY DEPRESSURIZATION OF CABIN.

If the cabin air compressor should fail or if cabin de-
pressurization is necessary proceed as follows:

1. Put on oxygen mask (if at altitude) and adjust
regulator. Instruct crew to use oxygen.

2. Turn cabin pressure control to RAM AIR ON DUMP
VALVE OPEN,

3. Descend to lower altitude as soon -as practicable.
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Figure 4-4. Antenna Installations

WARNING

Always have oxygen available for immediate
use when flying above 10,000 feet (airplane
altitude).

EMERGENCY OPERATION OF CABIN HEATER.

If the cabin becomes depressurized and the automatic
temperature control system is inoperative, ram air may
be selected and heated.

1. Move emergency cabin air control to RAM AIR ON
DUMP VALVE OPEN.

2. Turn heater control switch to EMERG HEAT RAM
AIR ON ONLY.

3. Actuate cabin heater switch to maintain desired
cabin temperature,
If cabin heater overheat light comes on, turn cabin
heater switch to HEATER OFF, as heater is no longer in
operation.

ANTI-ICING AND DE-ICING EQUIPMENT.

PITOT HEATER.

A pitot heating element is provided for the pitot tube.
The heater is controlled by a pitot heater switch, lo-
cated on the reciprocating-engine control panel above
the left console. (See figure 1-9.) When the switch is
moved to ON, sufficient heat is distributed to the pitot

tube during icing conditions. The heater switch should
—semain OFF when the airplane is on the ground or heat
is not required,

COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT.

TABLE OF COMMUNICATION AND
ASSOCIATED ELECTRONIC EQUIPMENT.

For a list of all communication and associated electronic
equipment, see figure 4-3.

RADIO AND RADAR ANTENNAS,
For location of antennas, see figure 4-4.

RADIO MASTER SWITCHES.

Two radio master switches, located on the bottom of
the pilot’s pedestal, control power supply to all radio
equipment except the IFF, hf radio, and radio alti-
meters. (See figure 4-7.) The master switch on the left
controls the interphone equipment; the right-hand mas-
ter switch controls uhf, homing, range, radio compass,
and marker beacon. For normal operation, both master
switches should be on. If one generator should fail,
radio equipment will still be operative; however, if both
generators should fail, all radio equipment will become
inoperative. 1f desired, the electrical load on the bat-
tery may be quickly reduced if the right-hand master
switch is turned oFF,

MICROPHONE SWITCHES.

The pilot’s microphone switch (10, figure 1-6), marked
"INTERPHONE,"” is a push-to-talk button on the right
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H-175-71-13

Figure 4-5. Pilot's and Bomber-Navigator's
Interphone Panel

engine throttle lever. The bomber-navigator's micro-
phone switch (15, figure 4-18) is a foot switch inboard
of the right console. The third crewman’s microphone
switch (12, figure 4-23) is a treadle assembly forward
of his station on the floor. There is also a microphone
switch incorporated in the portable phone jack at his
station.

PHONE JACKS.

Phone jacks are located on the right side of the seat
back at each station. The third crewman also has a port-
able phone jack, located forward of his station.
INTERPHONE CONTROL UNITS.

The pilot's and bomber-navigator's interphone control
units (figure 4-5) permit a wide latitude in the use of
radio equipment. Controls are provided to permit
utilization of the uhf and hf transmitters and receivers,
plus the marker beacon, range, homing adf receivers,

and the interphone system. (Interphone signals will
automatically override incoming signals, when used by

Figure 4-6. Radioman’s Interphone Panel

any crew member.) Independent or simultaneous re-
ception of any one or any combination of the six radio
receivers is possible at both the pilot’s and bomber-
navigator's stations. Two interphone amplifiers are
provided, one serving each operator normally. In the
event of failure of an amplifier, the amplifier selector
switch, marked "NORMAL-ALT,” on the interphone
control panel, may be switched to ALT and the other
operator’s receiver selections will be heard through the
opposite amplifier. The radioman’s interphone control
panel (figure 4-6) contains controls permitting trans-
mission over uhf, hf, or interphone, and reception of
uhf, hf, adf, and interphone communications,

Figure 4-7. UHF Control Panel
(C-628 /ARC-27)

UHF RECEIVER-TRANSMITTER (AN/ARC-27).
The uhf set provides voice communication between
airplanes or between the airplane and ground stations.
Reception and transmission are on the same frequency
and by the same antenna. A function switch provides
primary power control and when in the T/R position,
the main receiver is on and the transmitter is on in
stand-by. When in T/R -+ G REC position, the main
receiver and guard receiver are on and the transmitter
is on in stand-by.

OPERATION OF UHF RECEIVER-TRANSMITTER
(AN/ARC-27). For normal operation, proceed as fol-
lows: (See figure 4-7.)

1. Radio master switch oN.

2. UHF function switch to desired position (T/R,
T/R + G REC, Or ADF).

3. Rotate channel selector switch to desired channel,

4. Interphone panel transmit switch to UHF.

5. Interphone panel receiver switch to UHF.

6. Interphone panel volume control to adjust volume
as necessary.

7. To transmit, press microphone switch, After each
transmission, the switch must be released to hear in-
coming signals,
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8. To turn off equipment turn uhf function switch
to OFF.

HF TRANSMITTER AND RECEIVER
(AN/ART-13 AND AN/ARR-15).

The hf radio equipment consists of a T-47( )/ART-13
transmitter and an R-105( )/ARR-15 receiver, with a
remote-control panel located to the right of the bomber-
navigator's station, and provides for long-range com-
munication. Automatic tuning elements permit trans-
mitter and receiver operation on any of 10 pretuned
frequencies within a range of 2000 to 18,000 kilocycles;
power for the transmitter is supplied by a dynamotor.
The control panel (figure 4-8) provides a four-position
transmission switch, VoICE, cw, mcw, and OFF, for the
transmitter and a two-position, ON-OFF, switch for the
receiver. Type of reception is controlled by the switch on
receiver unit, in the crew entry compartment, marked
"CW," and "MCW-CAL.” The switch should be posi-
tioned to MCW-cAL for voice or mcw reception with au-
tomatic volume control. The channel selector switch
selects desired frequency channel for reception and trans-
mission, and a sensitivity control is provided to vary
background noise. The third crew member may operate
the hf radio locally by similar controls provided on the
units and may transmit cw or mcw signals with a key
located on the third crewman’s right armrest.

OPERATION OF HF TRANSMITTER AND RE-
CEIVER (AN/ART-13 AND AN/ARR-15), ' The
following instructions are subject to local limitations
regarding radio silence.

1. Place local-remote switch on the transmitter to
REMOTE position,

2. Interphone panel transmitter switch to HF.

3. Interphone panel receiver switch to HF.

4. Rotate receiver power switch on hf control panel
to oN, and allow tubes to warm up.

5. Transmitter selector to VOICE, cw, or Mcw for
type of transmission desired.

H-0634-71-32 1
Figure 4-8. HF Control Panel (AN/ART-13
and AN/ARR-15)

o ON
PUSH TO RELEASE

Figure 4-9. Homing Receiver Control Panel
(C-116/ARR-2A)

6. Rotate channel selector switch to desired channel
for reception and transmission.

7. Adjust sensitivity knob as desired.

8. Regulate volume as necessary with volume control
on each interphone panel.

9. To transmit, press microphone switch. After each
transmission, the switch must be released so the set can
operate for reception of signals.

10. To secure equipment, turn transmitter switch to
OFF, and press receiver power switch on both receiver
and remote control panel.

HOMING RECEIVER (AN/ARR-2A).

The AN/ARR-2A radio equipment receives navigation
or voice signals on any of six preset frequency channels.
The control unit (figure 4-9), located on the pilot’s
pedestal, is marked "NAVIG" and consists of a channel
selector to select any of the six frequency channels, a
pitch control to vary the tone of the navigation signal
received or to select voice reception, and a sensitivity
control to adjust gain to the receiver. When the naviga-
tion receiver is operated in conjunction with the com-
mand set, signals from both receivers are héard in the
headphones simultaneously.

OPERATION OF HOMING RECEIVER (AN/ARR-
2A). To operate the homing receiver, proceed as fol-
lows:

1. Radio master switches onN.

2. Receiver switch on interphone panel at HOM.

3. Channel selector switch to desired channel.

4. Pitch control at NAV or VOICE as required,

5. Adjust navigation receiver sensitivity control to
lowest clearly audible signal to obtain greatest accuracy.
RANGE RECEIVER (R-23/ARC-5).

The range receiver provides for reception of voice,
weather forecasts, and beacon signals in the range from
.19 to .55 megacycles. The control unit (figure 4-10),
marked "RECVR,” is located on the pilot's pedestal.
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Figure 4-10. Range Receiver Control Panel
(C-744/ARC-5)

When the receiver is operated in conjunction with the
command set, signals from both receivers are heard si-
multaneously in either the pilot’s or the bomber-navi-
gator’s headphones.
OPERATION OF RANGE RECEIVER (R-23/ARC-5).
Operate the range receiver as follows:

1. Radio master switches ON.

2. Receiver switch on interphone panel at RANGE.

3. Range receiver selector dial to desired frequency.

4. Adjust sensitivity control to lowest audible signal.

RADIO COMPASS (AN/ARN-6).

The AN/ARN-6 radio compass provides both visual
and aural navigational aid. Four frequency bands are
available, covering a range of 100 to 1750 kilocycles.
The radio compass can be operated in conjunction with
the other receivers. The compass loop, located on lower
side of fuselage aft of the radome, is automatic in opera-
tion. A control box (figure 4-11) is located at the right
of the bomber-navigator’s station, and an indicator
(20, figure 1-5) is mounted on the instrument panel.
A receiver switch for selection of the automatic direction
finder is located on each interphone panel. (See figure
4-5.)

OPERATION OF RADIO COMPASS (AN/ARN-6).
Operate the radio compass as follows:
1. Radio master switches on; adf receiver switch ADF.

2, Radio compass function switch to ANT or LOOP
position, for warm-up.

3. Function switch to COMP., ANT., or LOOP position
for operation as desired.

4. CW selector switch VOICE.

5. Frequency band selector on desired frequency
band.

6. Tuning crank to desired station.

7. Audio volume control as desired.

8. Visual-aural range control knob marked “"VAR,”
on instrument panel indicator, adjusted as desired.

9. To shut off equipment, turn radio compass func-
tion switch to OFF.

MARKER BEACON RADIO (AN/ARN-8).

The marker beacon radio is a navigational aid, pro-
viding visual and aural signals. The presence of a
signal indicates that the airplane is over a marker
beacon, and the nature of the signal indicates the type
of beacon. Aural signals can be received simultaneously
with signals from other receivers. A red indicator light
(3, figure 1-5) on the instrument panel illuminates
when the airplane is over a vhf marker beacon station.
Marker beacon reception is automatic when radio master
switch is turned on.

RADIO ALTIMETER (AN/APN-1).

An altitude indicator for the AN/APN-1 radio alti-
meter, located on the instrument panel, can be adjusted
to indicate absolute altitude within a high or low range.
(See figure 4-12.) Low range is 0 to 400 feet, and high
range is 400 to 4000 feet. A range switch knob, mounted
on the indicator, is used to select the desired alticude
range, and a power switch knob on the indicator is
rotated from OFF to ON to obtain power for operation
of equipment. Low-altitude warning is provided by a
low-level indicator light and an altitude limit switch
located on the instrument panel. The low-level indicator
light will illuminate at or below an altitude preselected
by the altitude limit switch.

OPERATION OF RADIO ALTIMETER (AN/APN-
1). Operate the radio altimeter as follows:

{ P\
3

) ‘ﬁﬁ‘

LOOP

W
LIGHT - =

EN TS

160-T1-5054

Figure 4-11. Radio Compass Control Box
(C-149/ARN-6)
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WARNING

The high range of the radio altimeter must not
be used at absolute altitudes below 400 feet.

1. Range switch on altitude indicator to low or high
range. When on ground or in flight at an altitude below
400 feet, always use low range. When above 400 feet
absolute altitude, always use high range.

2. Power switch on the indicator on. Allow one
minute for warm-up.

3. Altditude limit switch for minimum safe operating
altitude.

4. Equipment is shut off when power switch on
indicator is turned to OFF.

Note

Beam width of APN-1 is extremely sharp.
Banks exceeding 12 degrees will cause inac-
curate readings and drop out of altimeters.

IFF EQUIPMENT (AN APX-6).

The IFF equipment consists of an air-borne transpondor,
which enables the airplane to identify itself as friendly
when challenged by an interrogator-responsor associated
with friendly shore, shipboard, or air-borne radars and
also permits surface tracking of the airplane by friendly
radar. The AN/APX-6 receives challenges initiated by
an interrogator-responsor and automatically transmits
replies in return which are displayed, along with asso-
ciated radar targets, on radar indicators. When the radar
target is accompanied by proper IFF reply, as transmit-
ted by the AN/APX-6, that target is considered friendly.

Jwl| ALTITUDE LIMIT
SWITCH

2

=il INDICATOR

'y RADIO

\ ALTIMETER

=

H-9634-71-33

Figure 4-12. Radio Altimeter

MASTER
b

d- 166A

Figure 4-13. IFF Control Panel (C-629/APX-6)

The equipment may also be used to indicate distress,
All controls required for operating the AN/APX-6 are
contained in the radar control panel marked “IFF” on
the pilot’s pedestal. (See figure 4-13.) A master selector
switch turns the equipment on when rotated from OFF.
With the switch at NorM, the transpondor will auto-
matically reply when challenged; with switch at sTpBY,
the equipment is ready for instant use, but inoperative.
The row position should not be used unless the pilot
is otherwise instructed: EMERGENCY position is provided
for extreme distress. Two switches marked "MODE 2
and "MODE 3" provide additional identification on the
radar indicator when the master selector switch is at
NORM or EMERGENCY. Destructors are provided to pre-
vent equipment from falling into enemy hands.

NORMAL OPERATION OF IFF EQUIPMENT (AN
APX-6). For normal operation of control panel, see
figure 4-13,

1. _Rotate master selector to NORM.

2. Set mode 2 and mode 3 switches to ouT positions
unless otherwise directed by proper authority.

3. To maintain the equipment ready for instant use,
but inoperative, rotate master selector to STDBY.

4. Rotate the master selector to OFF to secure the
equipment.

EMERGENCY OPERATION OF IFF EQUIPMENT
(AN/APX-6). For emergency operation of IFF equip-
ment, proceed as follows:

1. To indicate emergency or distress, press red dial
stop and rotate master selector to EMERGENCY and the
equipment will automatically transmit a distress signal.

Note

EMERGENCY position is not used except when
the airplane, during flight, is in distress. Pilots
will be governed by existing regulations deal-
ing with emergency operation of IFF equip-
ment.

RESTRICTED 87



Section IV

SECURITY INFORMATION — RESTRICTED

AN 01-60AAA-1

[FINSTRUMENT. AND COCKPIT -
f LIGHTS

ENGINE

Qi‘.f.
A

COCKPIT

169-54- 4566
Figure 4-14. Interior Lighting Control Panel

2. To explode the destructors within the equipment,
raise the switch guard labeled "DESTRUCT" and move
the switch handle to the oN position. An impact switch
to fire the destructors and destroy the IFF transpondor
is incorporated as a security measure.

RADAR BOMBING EQUIPMENT (AN/ASB-1).

The ASB-1 bomb director functions as a combined air-
borne search and navigation radar system and bomb
director set. While in flight, ground position expressed
in latitude and longitude will be supplied by a ground
position indicator. Electrical power for operation of the
ASB-1 is provided from the main bus. Controls for
the ASB-1 are located forward of the bomber-navigator
and consist of a control unit, a computer, and a tracking
lever. The ASB-1 will control the directional path of
the airplane during the bombing run when the autopilot
radar tie-in switch is engaged. A periscope is installed
forward of the bomber-navigator and extends through
the lower fuselage. A clamshell-type cover protects the
portion of the periscope extending beyond the fuselage.

LIGHTING EQUIPMENT.

INTERIOR LIGHTING.

COCKPIT AND INSTRUMENT LIGHTS. A panel
on the pilot's pedestal contains a switch and a brilliancy
rheostat for control of the cockpit and instrument lights.
(See figure 4-14.) The switch may be positioned at
FLIGHT for illumination of flight instruments or at
ENGINE for illumination of flight and engine instru-
ments and the fuel quantity indicators. When the switch
is moved to COckPIT, in addition to fuel quantity in-
dicators and flight and engine instruments, the fuel
panel schematic diagram and the cockpit lights are
illuminated.

DOME LIGHTS. One dome light is provided for the
pilot’s compartment and one for the crew entry com-
partment. A switch is mounted on each light assembly.
The red dome light in the crew entry compartment may
be dimmed by a rheostat control, located to the left
of the third crewman’s station.

EMERGENCY HYDRAULIC PANEL LIGHT. A light
is installed on the back of the third crewman’s seat for
illumination of the emergency hydraulic panel. A con-
trol switch is mounted on the light assembly.

BOMB BAY LIGHTS. Seven dome lights installed in
the bomb bay may be turned on or off from three differ-
ent compartments. In the bomb bay, the light switch
is installed left of the hatch leading to the crew entry
compartment. In the compartment aft of the bomb bay,
a switch is located at the right of the door leading to
the bomb bay. In the crew entry compartment, a bomb
bay light switch is located to the left of the hatch
leading to the bomb bay.

PORTABLE COCKPIT LIGHTS. Portable lights are
mounted on clips attached near the bomber-navigator’s
and third crewman’s stations.

EXTERIOR LIGHTING.

EXTERIOR LIGHT PANEL. All exterior lights, except
the approach light, are controlled from a panel on
the right console. (See figure 4-15.) Formation, fuselage,
tail, and wing lights are controlled by four on-off
switches at the top of the panel. The control switches
are designated "TAIL,” “FORM,” “FUSEL,” and “wING.”
A switch designated “Froop” is provided on the panel,
but is inoperative, as no floodlights are installed on the
airplane. A master switch on the panel must be posi-
tioned at either CODE, FLASH, or sTDY before the lights
will illuminate (except for keying). A code selector
switch is mounted on the panel for selettion of the
desired signal when the master switch is at CODE.
Brilliancy of lights is adjusted when a brilliancy rheostat
is turned to either DIM, MED, or BRT.

FUSELAGE LIGHTS. Two fuselage lights are pro-
vided, one on top of the fuselage, and one on the
bottom. Each light contains two lamps, one small lamp
that burns when the brilliancy rheostat is at bimM or MED,
and one large lamp that burns when the rheostat is at
BRT. When the master switch is at STDY, or FLASH

Figure 4-15. Exterior Lighﬁhg Control Panel
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(fuselage control switch oN), the fuselage lights burn
steadily. With the master switch at copk, the fuselage
lights flash the preselected signal. The lights may be
manually flashed by means of a keying switch on the
panel. The master switch and fuselage light control
switch should be oFF for this operation.

WING LIGHTS AND TAILLIGHTS. The wing lights
and white taillight burn steadily when the related con-
trol switches are oN and the master switch is at either
STEADY or cODE. When the master switch is at FLASH,
the wing lights flash on and off and the white taillight
and the amber tallight flash alternately.

FORMATION LIGHTS. When the control switch for
the formation lights is oN, the lights burn steadily at
all master switch positions (except OFF).

APPROACH LIGHT. The approach light, located in
the leading edge of the left wing, automatically illu-
minates when the master light switch is on and the
landing gear and arresting gear are down and locked.
The light will blink when the arresting hook is up or
in an unsafe position. Should a steady approach light
be desired for simulated carrier landings (arresting gear
up), the blinking relay may be by-passed by the ap-
proach light switch (8, figure 4-18), located above the
exterior light panel. When the switch is moved to oN,
the approach light will become steady, regardless of the
position of the arresting gear. When the switch is OFF,
the approach light is automatically controlled by the
master light switch when the gear is down and locked.
The light will flash if the master switch is positioned
at FLASH until hook is lowered or approach light by-pass
switch is ON.

OXYGEN EQUIPMENT.

Oxygen is supplied from three high-pressure oxygen
cylinders installed under the floor of the crew entry
compartment. The three cylinders are connected to one
main oxygen supply line. Normal full pressure for the
system is 1800 psi. All oxygen cylinders can be refilled
at a single filler valve, accessible through an access door
located on the right side of the fuselage, just aft of the
crew door. (See figure 1-27.)

OXYGEN REGULATORS.

Each crew member’s station is provided with a positive-
pressure, diluter-demand type oxygen regulator for pres-
sure breathing. (See figure 4-16.) Each regulator auto-
matically mixes varying quantities of air and oxygen,
the ratio depending on altitude, and delivers the quantity
demanded upon inhalation. In addition to a conventional
regulator air valve, a safety pressure lever on the
regulator (normally OFF) can be turned on to provide
oxygen flow under a positive pressure during operation
on either NORMAL OXYGEN or 100% OXYGEN. When the
safety pressure lever is turned, oxygen flows freely upon
inhalation.

Note

Use oxygen on all flights when above 10,000
feet (cabin altitude), on all night flights when
above 5000 feet (cabin altitude), and on com-
bat missions and training missions simulating
combat.

OXYGEN MASK STOWAGE BAGS.

Stowage bags for pilot’s and bomber-navigator’s oxygen
masks are located in the pilot’s compartment, aft of the
left console. An oxygen mask stowage bag for a third
crewman is located on the bulkhead forward of the
third crewman's station.

OXYGEN SYSTEM PREFLIGHT CHECK.

Before each flight requiring use of oxygen, inspect
oxygen equipment as follows:

1. Oxygen system leakage shall be determined by
comparison of the oxygen cylinder pressure gage read-
ings at the beginning and end of a 24-hour period. A
pressure drop of more than 50 psi in a 24-hour period
is excessive. Be sure the oxygen regulator shutoff valve
is open when these readings are made.

2. Pressure gage should read 1800 (*50) psi at
21°C (70°F) if the cylinders are fully charged.

3. Test the oxygen regulator for leakage by obstruct-
ing the outlet of the breathing tube. If the flow indicator
face opens in less than 30 seconds, excessive leakage
exists and the regulator should be replaced.

4. Test the breathing tube couplings, regulator dia-
phragm, and the diluter check valve for leakage by
inserting a spare mask tube disconnect fitting into the
open end of the disconnect. Blow into the end of the
disconnect until the flow indicator face opens. Seal the
end of the disconnect with the tongue. If the flow in-
dicator does not close within 5 seconds, the leakage is
within acceptable limits. If leakage exists, check the
couplings, outlet elbow and breathing tube clamps for
tightness.

5. Check mask fit by putting on the oxygen mask
and attaching to the helmet as in flight. Connect the
oxygen mask to regulator couplings and activate the
manual safety pressure. Take a deep breath and hold
breath. Note the position of the oxygen flow indicator.
If flow indicator opens (all black), a leak is indicated.
Tighten mask straps until flow indicator closes (white
face). Resume breathing and release manual safety
PIESSUI’E.

WARNING

Do not use a mask that leaks.

OXYGEN SYSTEM FLIGHT OPERATION.

Oxygen shall be used constantly during day flights
when above 10,000 feet cabin altitude. Oxygen shall be
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CABIN GAGE PRESSURE

ALTITUDE
(Feet) 1800 | 1500 | 1200 | 900 | 600 300

APPROXIMATE OXYGEN

6:50 | 5:30 | 4:05 | 2:45 | 1120
6:50 | 5:30 | 4:05 | 2:45 | 1:20
4:10 320 2230 | 1:40 | 0145
4:10 | 3:20 | 2:30 | 1:40 | 0:45
305 | 2230 | 1:30 | 1:10| 0:35
3:05 | 2:30 | 1:50 1:10 | 0:35

2:27 1157 | 1:24 | 0:57 | 0:27
4:05 | 3:15 | 2220 | 1:35 | 0:45

2:23 1:55 | 1:26 | 0:58 | 0:28

30,000

1:52 1:29 | 1:07 | 0:44 | 0:22
8:30 | 6:45 | 5:05 3:20 | 1:40

1:37 117 | 0:58 | 0:39 | 0:19
9:00 | 7:10| 5:20 | 3:35 | 1:45

15,000

BLACK FIGURES INDICATE AIR VALVE NORMAL OXYGEN
[RED FIGURES INDICATE AIR VALVE 100%, OXYGEN |

HOURS AVAILABLE FOR THREE-MAN CREW.
INCREASE HOURS 50% WITH TWO-MAN CREW.
CYLINDERS: THREE 514 CU IN.

169-00-1250

DESCEND
BELOW
10,000

6:50 | 5:30 | 4:05 | 2:45 | 1:20 FEET

DURATION. .. HOURS

P

Figure 4-16. Oxygen Consumption Table

used constantly during night flights when above 5000
feet cabin altitude when on combat missions. The fol-
lowing procedures shall be observed when oxygen is
used:

1. The pressure gage should read 1800 psi if the
cylinder is fully charged.

2. Set the air valve to NORMAL OXYGEN for all normal
flight conditions.

3. Put mask on. Fully engage the mating portions
of the disconnect couplings to connect the mask to the
oxygen system. (The force required to disconnect this
coupling should not be less than 10 pounds.) Attach
the ring to a snap clip sewed to the flight suit sufficiently
high on the chest to permit free movement of the head
without stretching breathing tube. When using a bail-
out connector, the web tab provided with the connector
should be attached to the parachute chest buckle or other
secure position on the pilot's person.

4. To check the mask fit during flight, turn manual
safety pressure lever oN. Take a deep breath, and hold
breath. Note position of the oxygen flow indicator.
If flow indicator opens (all black), excessive leakage
is indicated. Tighten mask straps until flow indicator
closes (white face shows). The characteristics of the flow
indicator are such that this test cannot be conducted at
pressure-breathing altitudes; however, the outward flow
of oxygen into the eyes from a leaking mask is readily
detectable and is an equally sensitive test.

5. The oxygen flow indicator blinks upon the inter-
mittent application of from 5 to 7 inches of water
pressure created by the flow of oxygen. The automatic
pressure breathing oxygen regulator delivers a pressure
of 5 to 7 inches of water pressure to the mask at ap-
proximately 41,000 feet and this pressure is likewise
transmitted to the oxygen flow indicator which will
remain open as long as this pressure is applied. Accord-
ingly, the flow indicator will not “blink” above this
altitude; however, the positive pressure in the mask
is an unmistakable indication that oxygen is being de-
livered to the mask and no apprehension should be felt
as long as the flow indicator remains open above 41,000
feet.

The following should be checked frequently while on
oxygen:

1. Cylinder pressure gage for oxygen supply.

2. Oxygen flow indicator for flow of oxygen through
regulator.

3. Mask fit for leak tightness.

4. Ensure engagement of disconnect couplings.

5. Connection of bail-out fitting to bail-out connector.

OXYGEN SYSTEM POSTFLIGHT CHECK.
Following each flight during which oxygen is used:
1. Turn off oxygen supply.

2. Make sure all oxygen equipment is in proper
condition before leaving airplane. Report all difficulties
and see that they are corrected.
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OXYGEN EMERGENCY CONDITIONS.

1. Should symptoms occur which suggest the onset
of anoxia, immediately activate the safety pressure con-
trol. If for any reason, the regulator should become
inoperative and a constant pressure or flow of oxygen
is not obtained by use of the safety pressure, disconnect
the breathing tube, activate the oxygen bail-out equip-
ment, and descend below 10,000 feet.

2. Whenever excessive carbon monoxide or other
noxious or irritating gas is present or suspected, regard-
less of the altitude, the air valve should be set to 100%
OXYGEN position and undiluted oxygen used until danger
is passed or flight is completed.

WARNING

When the air valve is set to 100% OXYGEN,
the oxygen supply is more rapidly depleted.
Refer to the oxygen consumption table (figure
4-16) for comparison of time oxygen is avail-
able between NORMAL OXYGEN and 100%
OXYGEN setting of the air valve.

3. Should brief .removal of the mask from the face
become necessary at high altitude, use the following
procedure: (a.) Take three or four deep breaths of
100 percent oxygen. (b.) Hold breath and remove mask
from face. (c.) As soon as practicable, replace mask
to face and take three or four deep breaths of 100
percent oxygen. (d.) Reset air valve lever to NORMAL
OXYGEN position.

4. Do not exhaust oxygen supply below 300 psi
except in an emergency.

H-9634-51-29A

Figure 4-17. Automatic Pilot Controls

AUTOMATIC PILOT SYSTEM.

An electrically operated automatic pilot (Type P-1)
is installed in the airplane. Electric power is provided
from the d-c main bus and from an a-c inverter. Flight
instruments (gyro horizon indicator, turn-and-bank in-
dicator, and master direction indicator) are mounted on
the pilot’s instrument panel. The flight instruments are
energized whether the automatic pilot clutch is engaged
or not. All controls, except the emergency release handle
are located on the center console. (See Sgure 4-17.)

AUTOMATIC PILOT CONTROLS.

AUTOMATIC PILOT CLUTCH SWITCH. A clutch
switch, mounted on the automatic pilot control panel
(figure 4-17), is provided to engage or disengage all
the clutches in the automaric pilot system, The clutch
switch is marked “PusH AuTOo-PILOT ON,” and, when
engaged, is held on by a holding solenoid. The auto-
matic pilot then takes over in whatever attitude the
airplane is when the clutch switch is engaged. However
the clutch should not be engaged unless the airplane
is trimmed for zero forces on all surface controls in
level flight.

AUTOMATIC PILOT CONTROLLER. While under
automatic pilot control, the airplane may be made to
climb, dive, and execute co-ordinated turns by means
of a controller on the automatic pilot control panel.
(See figure 4-17.) The controller is a single unit con-
taining three controls. A pitch trim wheel may be turned
UP or bOWN to change the angle of attack of the air-
plane within a limit of 40 degrees either way. A bank
trim wheel may be turned toward L or R to increase or
decrease the bank up to 10 degrees in either direction.
No indicator is provided to show the difference between
automatic pilot trim and airplane surface control trim.
Periodically the automatic pilot should be turned off and
the airplane retrimmed. A small control stick on top of
the controller may be moved right or left to produce a
co-ordinated turn in the selected direction. Normally,
the stick is locked in the neutral position and must be
released for movement by means of a release button on
top of the stick. As long as the release button is de-
pressed, the stick can be moved freely; when the button
is released, the stick is held in the selected position.
When the stick is off-center, the lock can be overpow-
ered when necessary if force is exerted on the stick, but
when the stick is in neutral, the lock is positive and can-
not be overpowered.

AUTOMATIC PILOT-RADAR TIE-IN SWITCH. A
push-pull switch on the automatic pilot control panel is
provided to tie in the autopilot and radar bombing
equipment (AN/ASB-1). The switch is marked “PUSH
TO ENGAGE.” When the switch is actuated the direc-
tional control of the airplane is transferred to the
AN/ASB-1 bomb director system.

AUTOMATIC PILOT EMERGENCY RELEASE HAN-
DLE. To disengage the automatic pilot mechanically in
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1. Radio Compass Control Box (AN/ARN-6) 10. Exterior Lights Control Panel
2. Armrest 11. Heated Suit Outlet

3. Oxygen Tube 12. A-C Power Control Panel

4. Adapter Bomb Control Panel 13. Oxygen Regulator

5. Adapter Salvo Control Panel 14. Ash Tray

6. HF Contrel Panel (AN/ART-13 and AN/ARR-15) 15. Microphone Switch

7. i
Bomb Rack Selector Switches 3k Dine Cie

8. Approach Light Switch
% g 17. Cockpit Light

9. Interphone Control Panel

BOMBER NAVIGATOR’S STATIO

| H-9034-00-21

Figure 4-18.
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case of electrical failure, pull up the automatic pilot
emergency release handle (31, figure 1-5), located on a
panel just forward of the control column., When the
automatic pilot has been disengaged by the emergency
release, it cannot be re-engaged in flight.

OPERATION OF AUTOMATIC PILOT.
1. Trim airplane for straight and level flight.
2. Center all controls on flight controllers.

3. Engage automatic pilot clutches by pushing clutch
switch oN.

4. Make necessary trim changes in attitude of air-
plane with flight ontroller trim knobs and maneuver
airplane by using flight controller stick.

5. Turn automatic pilot OFF at least every hour and
retrim airplane.

6. To return to manual flight, pull out clutch switch.

NAVIGATION EQUIPMENT.
STAND-BY COMPASS.

A conventional magnetic compass is mounted on the
rearview mirror bracket and can be used for navigation
in the event of instrument or electrical failure. The
compass is illuminated from a light which is controlled
by the internal lighting control panel.

RADIO MAGNETIC INDICATOR.

The radio magnetic indicator is located on the lower
right-hand portion of the instrument panel, and is used
in conjunction with the radio compass.

BOMBING EQUIPMENT.

The bombing equipment consists of a single-lug shackle,
removable bomb adapter rack, AN/ASB-1 or AN/APA-
5A bomb director equipment, hydraulically actuated
bomb bay doors, the master bomb control panel, and an
adapter bomb control panel. The single-lug shackle will
accommodate a single store, or the bomb adapter rack.
The adapter rack will carry stores from 100-pound to
2000-pound size. Alternate loads may consist of Mark 8
or 24 mines, or Mark 34 torpedoes. Controls for bomb
direction, operation of the bomb bay doors, and release
of the stores are located at the bomber-navigator’s sta-
tion. Bomb release from the single-lug shackle may be
electrical or mechanical. A mechanical device on the
shackle indicates whether the shackle is locked. In flight,
access to the bomb bay is possible by means of a door in
the aft bulkhead of the crew entry compartment. The
door can be opened when the cabin is not pressurized, or
it can be removed by means of four quick-release type
hinges. Two instrument driers are provided to prevent
formation of moisture in the AN/ASB-1 computer and

periscope.

BOMB BAY DOORS.

The bomb bay doors are hydraulically operated and elec-
trically controlled from the bomber-navigator’s station.

Each bomb bay door consists of an upper and lower sec-
tion, with removable panels in the lower section to

MASTER BOMB
CONTROL PANEL

RELEASE

LATCH
HANDLE

Figure 4-19. Master Bomb Control Panel

accommodate the in-flight refueling tanker package.
Hydraulic pressure from the utility hydraulic system pro-
vides normal operation of the bomb bay doors. Emer-
gency hydraulic pressure is available in the event the
utility hydraulic pressure fails. In case of an electrical
failure, and if utility hydraulic pressure is available, the
doors may be opened or closed by manual operation of
the bomb door hydraulic selector valve in the crew entry
compartment. For ground maintenance, bomb bay doors
may be locked half open or fully open; lockpins are
provided to lock the actuator movement. The lockpins
are stowed adjacent to the lock points.

BOMBING EQUIPMENT CONTROLS

AND INDICATORS.

Controls for bomb bay door operation, bomb arming,
and bomb release are located on two panels in the
bomber-navigator’s station. The master bomb control
panel (figure 4-19) is attached to the pilot’s pedestal,
and the adapter bomb control panel is located above the
right console (figure 4-20). The control panels for the
AN/ASB-1 equipment are located directly in front of
the bomber-navigator. A panel with controls for opera-
tion of the shackle heater and the adapter salvo is lo-
cated on the right-hand console (figure 4-21). Bombs
may be released automatically through operation of the
AN/ASB-1 equipment or by means of the electrical
release button on the master bomb control panel. Emer-
gency salvo can be accomplished electrically to drop the
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ADAPTER BOMB CONTROL PANEL
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H-9634-63-130

Figure 4-20. Adapter Bomb Control Panel

load of the adapter only. The emergency mechanical
salvo will release the single-lug shackle, thus releasing
the adapter if it is installed.

BOMB DOOR SWITCH. Bomb bay doors are con-
trolled by a three-position switch on the master bomb
control panel. (See figure 4-19.) When the switch is in
the guarded ofFF position, bomb bay doors are operated
automatically through the AN/ASB-1 mechanism. The
bomb bay doors are actuated when the switch is held
momentarily at OPEN or cLOSE. A green indicator light
illuminates when the doors are open. Bomb bay doors
should be open immediately prior to bomb release and
closed immediately after bomb release.

Note

Slight buffeting may be encountered while
bomb bay doors are open with stores in the
bomb bay; severe buffeting develops after
bombs are released and doors are open. There-
fore, bomb bay doors should be closed immedi-
ately after release. When the AN/ASB-1
equipment is used, the bomb bay doors will
open automatically and will close automatically
after release of the last bomb from the adapter.

BOMB MASTER SWITCH. A bomb master switch is
located on the master bomb control panel. When the
switch is ON, electrical power is supplied to the bomb
release controls, except the emergency bomb salvo switch,
which is powered directly from the essential bus.

BOMB ARMING PANEL. A bomb arming section of
the adapter bomb control panel (figure 4-20) contains
a three-pusition arming switch, an indicator light, and a
circuit breaker. Normally guarded at sAFE, the arming
switch may be moved to TAIL ONLY to arm bombs for
delayed detonation or to NOSE AND TAIL to arm bombs
for instantaneous detonation. An indicator light above
the switch is illuminated when bombs are armed. The
circuit breaker must be in for bomb arming operation.

BOMB STATION INDICATOR LIGHTS. Sixteen in-
dicator lamps, one for each bomb station on the adapter
rack, are located on the adapter panel and are controlled
by a toggle switch adjacent to the lights. (See figure
4-20.) When the toggle switch is onN, the indicator
lamp for each loaded bomb station is illuminated. When
a bomb is released, the related indicator lamp goes out.
A rotary-type test switch is provided for testing indicator
lamps. A circuit breaker for the lights is mounted on
the panel. Spare lamps are located above the panel.

BOMB RACK SELECTOR SWITCHES. Four bomb
rack selector switches, located on the adapter bomb con-
trol panel (figure 4-20), provide controls for rack selec-
tion when less than the entire load of bombs is to be
released. The rack selector switches must be oN for
either manual or automatic release of bombs. The auto-
matic dropping of bombs will stop after one additional
impulse of the automatic bomb director equipment, fol-
lowing the cutting off of all four rack selector switches.
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BOMB ADAPTER
SALVO CONTROL PANEL

~ H-9634-63-129

Figure 4-21. Bomb Adapter Salvo Control Panel

BOMB RELEASE BUTTON. A bomb release button is
provided for manually actuating the electrical bomb re-
lease mechanisms of either the bomb adapter racks or
the single-lug shackle. The release button is located on
the master bomb control panel.

BOMB ADAPTER SALVO SWITCH. An emergency
salvo switch is located on the right console and is
guarded in the oFfF position. (See figure 4-21.) When
the switch is depressed to oN position momentarily,
bomb doors open and bombs are salvoed from the
adapter unarmed. Bomb doors close automatically after
bomb salvo.

SHACKLE HEATER SWITCH. A shackle heater switch
is located on the bomb adapter salvo control panel. (See
figure 4-21.) When the switch is at NORMAL ON, the
electric heater in the single-lug shackle will operate
whenever the temperature drops to 40°F. A light above
the shackle heater switch illuminates whenever the
switch is turned on, but does not necessarily mean that
the heater is operating. In freezing weather, the shackle
heater should be on after take-off for shackle operation.

SHACKLE RELEASE HANDLE. To release the load
of the single-lug shackle (either the adapter rack or a
single store), a shackle release handle is provided on
the master bomb control panel. Normally, the shackle
release handle is full forward and the shackle is locked.
When the handle is pulled, the first portion of travel

unlocks the shackle. The shackle must be unlocked for
electrical release of a single store. Further extension of
the handle is prevented by a catch which must be re-
leased by the safety latch mounted adjacent to the handle.
An interlock with the bomb bay doors prevents move-
ment of the safety latch unless the bomb bay doors are
open. In case of an electrical failure, the complete as-
sembly, bombs, and bomb rack adupter or single store,
can be released mechanically by means of the shackle
release handle. The safety latch must be pushed forward
and the handle then pulled out to release either the
adapter and bombs, or a single store.

Note

Bomb bay doors must be open before the
shackle release handle can be pulled full out.

BOMB-AWAY INDICATOR LIGHT. A green indi-
cator light on the pilot’s instrument panel illuminates
to notify the pilot that the single-lug shackle is in the
full release position.

BOMB BAY DOOR EMERGENCY CONTROL. In the
event of utility hydraulic system failure, the bomb bay
doors may be opened and closed by pressure from the
emergency hydraulic system if electrical power is avail-
able. (See figure 4-22.) When the emergency bomb door
valve control, located on the emergency hydraulic panel,
is moved from OFF to OPEN or CLOSED (after the bomb
bay door valve circuit breaker has been pulled), the
emergency valve is positioned so that emergency hy-
draulic pressure is directed through shuttle valves to the
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IF BOMB DOORS FAIL TO OPERATE, USING
THE BOMB DOOR SWITCH:

Pull circuit breaker (BOMB
DOOR VALVE) on forward

circuit-breaker panel.

Position emergency hydraulic
control OPEN or CLOSED;
return to OFF when opera-

tion completed.

open or closed side of the bomb bay door actuating
cylinders. After operation of the bomb bay doors by
emergency pressure, the shuttle valve at the door actuat-
ing cylinders must be reset before operation by utility
pressure will be normal. If shuttle valves are not reset,
time for bomb bay door operation will be increased
considerably.

Note

To reset the shuttle valves, check that emer-
gency control is OFF and operate manual over-
ride on selector valve in the same direction
that bomb doors were last actuated by emer-
gency pressure. Press proper manual override
button for 4 seconds to ensure resecting shuttle
valve before normal operation is resumed.
Hydraulic pressure must flow through the util-
ity system to accomplish the shuttle valve reset.

BOMB BAY DOOR SELECTOR VALVE. If the bomb
bay door normal operation fails and utility hydraulic
pressure is available, the bomb bay doors may be opened
or closed by manual operation of the selector valve in
the crew entry compartment. The handle on the cabin
air compressor selector valve should be rotated (after
the bomb bay door valve circuit breaker has been
pulled), and the bomb bay door selector valve pushed
to oPeN until the doors are open. After bombs are re-
leased, bomb bay door selector valve should be pushed
to cLOSED until doors are closed. Then the cabin air

en™

OPERATION

IF DOORS FAIL TO OPEN OR CLOSE BY
EMERGENCY PRESSURE—AND UTILITY PRES-
SURE IS AVAILABLE:

Rotate cabin compressor

handle to forward position.

Push manual override bution
on bomb door selector valve
‘ to OPEM or CLOSE.
Return cabin compressor handle to

original position when operation is

_
Figure 4-22,

compressor valve handle should be returned to original
position,

BOMB SHACKLE LOCK INDICATOR. A mechanical
indicator for the single-lug bomb shackle lock is pro-
vided on the forward side of the shackle. From the out-
side of the airplane, the indicator can be seen through
a small porthole on the right side of the fuselage. Any
unlocked condition is indicated by the appearance of a
small flag protruding from a housing. When the shackle
is locked, the flag is flush with the housing. Condition
of the shackle lock can be checked without the bomb
doors being opened after the bomb bay is loaded.

BOMB SHACKLE CONTROLS.

When action is authorized by special Navy instruction,
the bomb shackle may be used to carry a single store
without use of the bomb rack adapter. The shackle store
can be released either automatically through operation
of bomb director equipment or by means of the manual
bomb release switch. Only the controls on the master
bomb control panel are used to release the single store;
the adapter panel is ineffective.

Note

Before release can be accomplished, the shackle
release handle must be pulled out to the first
position latch stop to unlock the shackle.

When the shackle store is released, a BOMB AWAY let-
tered indicator light on the pilot’s instrument panel (13,
figure 1-5) illuminates. In an emergency, the shackle

96 RESTRICTED



SECURITY INFORMATION—RESTRICTED Section IV
AN 01-60AAA-1

-
e I

L L R T e e

L]
="

-
£
'3
-
-
£
=
s
=
-
3

DOME LIGHT 8. DC POWER OUTLET
OXYGEN TUBE 9. AC POWER OUTLET
PORTABLE MICROPHONE AND HEADSET EXTENSION 10, BATTERY

a. INTERPHONE CONTROL PANEL 1. MICROPHONE SWITCH
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THIRD CREW MEMBER’'S STATION

Figure 4-23.
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can be released mechanically by pushing down the safety
latch and pulling the shackle release handle to full out
position. (Refer to SHACKLE RELEASE HANDLE, in
this section.)

Note

In freezing weather, the single-lug shackle
heater should be oN after take-off for shackle
operation.

BOMBSIGHT PERISCOPE COVER CONTROL HAN-
DLE. A bombsight periscope cover control handle, which
opens the clamshell-type cover doors, is located just
forward of the bomber-navigator’s seat. To open cover,
pull handle up the full limit of travel. To close the cover,
depress the release button on top of the control handle,
and push handle down.

NORMAL BOMB RELEASE (WITH ADAPTER).
For normal release of bombs from the bomb rack adapter,
either automatically through operation of the bomb di-
rector equipment, or by means of the manual bomb re-
lease switch, proceed as follows:

1. Bomb master switch ON.

2. Preset bombing equipment if automatic release is
desired.

3. Bomb station indicator light switch oN. Check
bomb station indicator lights.

4. Rack selector switches ON, as desired.
5. Bomb arming switch at TAIL ONLY or NOSE AND
TAIL, as desired.

6. Bomb bay door switch momentarily at OPEN, if
using manual bomb release switch. Check bomb bay
doors open indicator light. Doors open automatically
when ASB-1 release is used.

7. To release bombs, if ASB-1 release is not used,
press manual bomb release switch.

8. Check bomb station indicator lights for bomb re-
lease.

9. When less than the entire bomb load is released,
hold bomb bay door switch momentarily at CLOSE and
check bomb bay door indicator light.

NORMAL BOMB RELEASE
(SINGLE-LUG SHACKLE).

For release of single stores, use the following procedure:

Note

In freezing weather, be sure that shackle
heater switch is oN after take-off.

1. Master bomb switch oN.

2. For automatic release, preset bomb director; check
bomb away indicator light.

3. For manual release, move bomb bay door switch to
opeN and check bomb bay door open indicator light;
press manual bomb release switch at release point; posi-
tion bomb bay door switch to cLOSE after bomb bay is
clear.

EMERGENCY BOMB RELEASE (ELECTRICAL).

For emergency electrical salvo, refer to BOMB ADAPT-
ER SALVO SWITCH, in this section.

EMERGENCY BOMB RELEASE (MECHANICAL).

For emergency mechanical bomb release, refer to SHAC-
KLE RELEASE HANDLE, in this section.

BOMB BAY DOOR EMERGENCY OPERATION.

For emergency bomb bay door operation, refer to BOMB
BAY DOOR EMERGENCY CONTROL, in this section.

TOW-TARGET EQUIPMENT.

A tow-target package (figure 4-24), with provisions for
towing winged, sleeve or banner targets and for stowing
sleeve and banner targets, can be installed in the air-
plane. After removal of the bomb adapter and bomb
bay doors, the package is hoisted into the bomb bay by
the use of four Mark 8 bomb hoists, and secured by
means of the bomb bay door hinge pins. The package
contains accommodations for reel operator; towing
equipment, including two Mark 8 Mod 0 reels, each
equipped with 12,000 feet of steel cable; and target
stowage. The towing cable is unreeled by the slip
stream force against the target. Hydraulic power is used
to rewind the towing reels and is obtained from the
airplane’s utility hydraulic system. Quick-disconnects
are provided between the airplane and the tow-target
package hydraulic, electrical, and interphone systems.
A rest seat and equipment panel are provided at the
forward end of the tow-target package. The reel opera-
tor’s station for launching and observing targets is at
the aft end of the package in a “blister” which extends
below the lower surface of the fuselage. The reel oper-
ator’s instrument panel is located at the launching sta-
tion. The aft section of the “blister” is a hatch, which
is jettisonable for emergency exit. For ground handling,
the package is equipped with four external, quickly re-
movable castering wheels.

TOW-TARGET HYDRAULIC SYSTEM.

Each tow reel is rewound by an individual hydraulic
motor, driven by pressure supplied from the airplane’s
utility hydraulic system through the bomb bay door se-
lector valve. (See figure 4-25.)- This valve is controlled
by the bomb bay door switch, which becomes the winch
power switch when the airplane is converted to carry
the tow-target package. (See figure 4-30.) The 3000 psi
pressure to each tow-reel hydraulic motor is controlled
by an individual speed control valve, which is actuated
by a related cable return lever. Hydraulic pressure is
available for tow-reel operation after the winch power
switch (on the master bomb control panel) is oN mo-
mentarily. The cabin air compressor is inoperative uatil
the winch power switch is momentarily positioned OFF
after reel operation. When reeling-in operations are
completed, hydraulic pressure for reel operation should
be shut off by positioning the winch power switch OFF
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INSTRUMENT PANEL
TARGET STOWAGE AREA

OPERATOR'’S CONTROL
QUADRANTS

EQUIPMENT PANEL
REST SEAT
OXYGEN CYLINDERS

GROUND-HANDLING DOLLIES

TOW-TARGET PACKAGE

169-67-84

Figure 4-24.

momentarily, and quickly releasing it. If a malfunction
of the winch power switch occurs, utility hydraulic pres-
sure can be manually directed through the bomb door
selector valve. This is accomplished when the manual
override “close” button on the bomb door selector
valve is depressed after the handle on the cabin air com-
pressor selector valve is rotated forward and after the
bomb door valve circuit breaker is pulled.

TOW-TARGET ELECTRICAL SYSTEM.

Electrical power for the reel operator’s heated suit, for
lighting and for actuating the explosive cable cutters is
obtained from the airplane’s electrical system. A dis-
connect is provided for convenient attachment.
CIRCUIT BREAKERS.

A circuit breaker for the package lights and one for the
heated-suit outlets are mounted on a panel (3, figure
4-26) immediately aft of the tow-target equipment
panel.

TOW-TARGET LIGHTING SYSTEM.

Two spotlights (18, figure 4-27, and 7, figure 4-28) for
target illumination are externally mounted on the out-
rigger fairings of the tow-target package. Interior

lights include two on each of the tow-target consoles (2,
figure 4-27, and 10, figure 4-28), one on the equipment
panel (figure 4-26), two for the instrument panel (19,
figure 4-27, and 6, figure 4-28), and ene above each
cable holder lever (10, figure 4-27, and 16, figure 4-28).

TOW-TARGET LIGHTING SYSTEM CONTROLS.
TARGET SPOTLIGHT SWITCHES. The target spot-
light switches (14, figure 4-27 and 13, figure 4-28), one
located on each package console, control the spotlights
on the respective sides.

TOW-TARGET INSTRUMENT PANEL LIGHT
SWITCHES. Two lights to.illuminate the tow-target
instrument panel are both controlled either by a switch
(2, figure 4-26) on the equipment panel or by a switch
(14, figure 4-27) on the tow-target left console.

EQUIPMENT PANEL, CONSOLE, AND COMPART-
MENT LIGHT SWITCHES. The light on the equip-
ment panel, both lights on each console, and the light
above each cable holder lever are all controlled through
either a switch (2, figure 4-26) on the equipment panel
or a switch (14, figure 4-27) on the package left console.
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Figure 4-25. Tow-Target Package Hydraulic System

EQUIPMENT PANEL LIGHT RHEOSTAT. The
brightness of the equipment panel light is controlled by
a rheostat (2, figure 4-26) mounted on the equipment
panel.

CONSOLE AND COMPARTMENT LIGHT RHEO-
STAT. A rheostat (14, higure 4-27), on the package left
console, controls the brilliancy of the lights on both
consoles and the compartment light above each cable
holder lever.

TOW-TARGET COMMUNICATION EQUIPMENT.

Two portable combination receiver-transmitter jack
boxes are provided in the tow-target package, one
mounted on the equipment panel (4, figure 4-26) and
the other on the right console (11, figure 4-28). The
jacks can be removed from their mountings and clipped
to the reel operator’s clothing, permitting his movement
around the fore or aft stations of the package. Both are
connected by means of a quick-disconnect plug to the
airplane AN/AIC-4 interphone system.

TOW-TARGET OXYGEN SYSTEM.

A separate oxygen system is provided in the tow-target
package. Oxygen is supplied from two high-pressure
cylinders installed on the forward right side of the
package. (See figure 4-24.) The oxygen cylinders may
be recharged through the right, forward observation
window of the package. Normal pressure for the system
is 1800 psi. An oxygen pressure gage is incorporated
in each pressure regulator.

Note

To find duration of oxygen supply for the tow-
target package, double the figures shown on
the airplane oxygen duration chart. (See figure
4-16.)

OXYGEN REGULATORS. Two diluter-demand type
oxygen regulators are installed in the tow-target pack-
age, one on the equipment panel and one on the aft
end of the package left console.

TOW-TARGET EMERGENCY ESCAPE HATCH
AND RELEASE HANDLE. The reel operator is pro-
vided with a jettisonable, emergency escape hatch (fig-
ure 3-10) at the aft end of the tow-target package. The
escape hatch is jettisoned by means of a release handle
(16, figure 4-27) marked "PULL HANDLE TO JET-
TISON.” The release handle is located at the reel oper-
ator’s right hand while he is in the launching and observ-
ing position (facing aft).

TOW-TARGET MISCELLANEOUS EQUIPMENT.

TARGET STOWAGE RACKS. Target stowage racks
(1, figure 4-27, and 3, figure 4-28) are provided on both
sides of the tow-target package aft section. The racks
are equipped with quickly detachable straps to prevent
shifting and are designed for the storage of 10 Mark 22
(or Mark 23) sleeve targets and six 25-A banner targets.

MANUAL CABLE CUTTER. A hand-snip type cable
cutter (20, figure 4-27) is stowed on the left side of
the package escape hatch. The cutter is provided for
use in case of failure of the electrically actuated explo-
sive cutters.

HEATED-SUIT OUTLETS. Two heated-suit outlet
panels (3, figure 4-26, and 12, figure 4-28) are installed,
one on the tow-target equipment panel and one on the
package right console. A rheostat to control the degree
of heat is mounted on both outlet panels.

REST SEAT. A rest seat (7, figure 4-27) is provided
for the reel operator at the forward end of the tow-
target package.

RELIEF TUBE. A relief tube is stowed in a bracket at
the left side of the reel operator’s rest seat.

FIRE EXTINGUISHER. A portable fire extinguisher
(1, figure 4-28) is mounted aft of the oxygen bottle
stowage compartment in the forward section of the
tow-target package.

FIRST-AID KIT AND CANTEEN. A first-aid kit (6,
figure 4-26) and a water canteen (5, figure 4-26) are
stowed on the equipment panel adjacent to the reel op-
erator’s rest seat.

SAFETY HARNESS. The reel operator is provided
with a safety harness (12, figure 4-27) for use while in
position at the launching and observing station.

TOW-TARGET CONTROLS.

Individual controls for the left and right tow reels are
installed on each side of the package. The cable return,
clutch, and brake levers are contained in two quadrants,
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one on the left console and one on the right console of
the package. A cable holder lever is installed forward
of each quadrant. Cable-cutter switches are provided
for the reel operator and pilot.

CABLE RETURN LEVER. The cable return lever (fig-
ure 4-29) has two extreme positions, FAST and SLOW
(off). Operation of the lever actuates a hydraulic valve
which governs the rotation speed of the related hy-
draulic motor for rewinding the tow reel. Intermediate
positioning of the lever varies the rewind speed of the
tow reel. Placing the lever at sLow (off) position closes
the hydraulic valve.

Note

Hydraulic pressure to the tow-target package
can be obtained by moving this lever from the
stow position. However, since the cabin com-
pressor is not cut out by this method, opera-
tion of the reels will not be satisfactory. Al-
ways turn winch power switch oN momenta-
rily to obtain hydraulic pressure.

CLUTCH LEVER. A disk-type clutch on the tow reel
is controlled by operation of the clutch lever (figure
4-29). The clutch lever has two positions, ouT (disen-
gaged) and 1N (engaged).

BRAKE LEVER. A band-type brake on the tow reel is
engaged or released when the brake lever (figure 4-29)
is positioned to ON or OFF respectively.

CABLE HOLDER LEVER. A cable holder lever (9,
figure 4-27, and 17, figure 4-28) is provided for each
towing cable to clamp the cable, when unreeled, to re-
lieve strain on the tow-reel brake and clutch. The cable
holder lever has two positions, HOLD and RELEASE.

Do not place cable holder lever at noLp when
cable is in motion.

CABLE-CUTTER SWITCHES. Two explosive-type
cable cutters (11, figure 4-27, and 15, figure 4-28), one
located under each console, are actuated by the reel
operator through two switches, one on the left console
(3, figure 4-27) and one on the right console (14, figure
4-28) of the package. To enable the pilot to sever both
tow cables simultaneously in an emergency, a single
switch (figure 4-30) is provided on the master bomb
control panel.

Nofe

To properly sever a cable, the cable holder
lever should be at HoLp before cable-cutter
switch is acruated.

TOW-TARGET INDICATORS.

The reel operator's instrument panel (figure 4-31), lo-
cated at the aft end of the tow-target package, incorpo-
rates an altimeter, an airspeed indicator, a hydraulic

pressure gage, two reel tachometers, and two cable
footage counters.

REEL TACHOMETERS. The rate of speed at which
cable is being streamed or reeled in is indicated in feet
per minute by two reel tachometers (figure 4-31), one
for each tow reei, mounted on the reel operator’s in-
strument panel.

CABLE FOOTAGE COUNTERS. The length of cable
unwound is registered by a cable footage counter (fig-
ure 4-31) for each tow reel. The indicators, mounted
on the reel operator's instrument panel, register linear
feet from 0 to 99,999. The reading is changed when a
reset key on the side of the indicator is pushed in and
turned.

REEL OPERATOR'S GROUND CHECK.

This check should be accomplished with the assistance
of ground crew members. With a hydraulic test stand

TOW-TARGET PACKAGE EQUIPMENT PANEL

1. Oxygen Regulator

2. Light Switch Panel

3. Heated-suit Outiet Panel
4, Portable Radio Jack

5. Water Canteen

6. First-aid Kit

7. Circuit-brecker Panel .

180677

Figure 4-26. Tow-Target Package Equipment Panel
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11. Cable Cutter

12. Safety Harness

13. Oxygen Regulator

14. Light Switch Panel

15. Control Quadrant

16. Emergency Escape Hatch Release Handle
17. Tow-target Leaders

18. Target Spotlight

19. Instrument Panel Spotlight

20. Manual Cable Cutters

Figure 4-27. Tow-Target Package—Left Side

connected and after the winch power switch has been
momentarily positioned on, check the tow-target pack-
age as follows:

1. Check the condition and security of outrigger
tube and Carboloy insert.

2. Check the length and condition of cable on reel
drums,

3. With cable retura levers at sLow, position cable
holder levers to RELEASE.

4. Move clutch levers to ouT position.

5. Move brake levers to OFF.

6. Have ground crew pull 100 to 150 feet of cable
from each reel through the outrigger tubes.

7. Return the respective clutch lever to IN position.

8. Move the cable return lever slowly from sLow
toward FAST position. This will cause hydraulic pres-

¢ sure to operate the reel motor and rewind the cable.

While cable is being rewound, check operation of reel
level wind, cable footage counter, and cable tachometer.

102

9. Return the cable return lever to sLow (off) posi-
tion when the cable has been rewound and position the
cable holder lever to noLD, leaving approximately 18
inches of cable projecting beyond the outrigger tube end.

10. Move the brake lever to ON position.

11. Set altimeter; then set cable footage counters at
ZEero,

12. Momentarily position winch power switch OFF.
13. Have hydraulic test stand removed.

PREFLIGHT CHECK.

PILOT. Before a target towing mission, the pilot
should:

1. Make certain the reel operator has performed his
ground check.

2. Winch power switch momentarily OFF.
REEL OPERATOR. In addition to the ground check,
the reel operator should perform the following:

1. Check that emergency escape hatch and target
streaming hatches are operable and secured.
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. Console Lights
11. Portable Radio Jack
12. Heated-suit Outlet Panel
13. Target Spotlight Switch
14. Cable-cutter Switch
15. Cable Cutter
16. Compartment Light
17. Cable Holder Lever
18. Sheave Assembly

Figure 4-28. Tow-Target Package—Right Side

2. Check targets, sleeve messengers, snarl catchers,
exchange devices, leaders (in “ready” position on the
outrigger with spares), and cable cutting messengers.

3. Chéck cable cutters to make certain that explosive
charge and pellet are properly installed and ready for
operation,

4. See that manually operated cutters are readily
available for emergency use.

5. Check fire extinguisher for proper condition and
securlly.

6. Check forward observation windows on tow-tar-
get package.

7. Check water canteen and first-aid kit on equip-
ment panel.

8. Perform oxygen system preflight check. Refer to
OXYGEN SYSTEM PREFLIGHT CHECK, in this sec-
tion,

9. When power is available, push circuit breakers
(aft of equipment panel) in.

10. Ascertain that heated-suit outlets and rheostats
are functioning.

11. Check operation of target spotlights and all in-
terior lights.

12, Check communication system for proper opera-
tion.

13. Inform pilot when preflight check has been com-
pleted.

ATTACHING WINGED TARGET.

PILOT. After preflight checks have been completed, and
reel operator has reported his equipment checked, pro-
ceed as follows:

1. Taxi to take-off point approximately 150 feet from
end of runway.

2. Reduce engine rpm to idle.

3. Notify reel operator to proceed with attaching
target.

REEL OPERATOR. When the airplane is in take-off
position, and pilot signifies readiness for attaching
winged target, proceed as follows:

1. Move clutch lever to oUT position.
2. Move brake lever to OFF.
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Figure 4-29. Tow-Target Confrol Quadrant

3. Position cable holder lever to RELEASE.

4. Have ground crew pull out a sufficient length of
cable to enable target attachment at distance prescribed
by squadron policy.

5. Make sure the cable return lever is at sLOW.

6. Clutch lever IN.

Brake lever oN.

8. Cable holder lever HOLD.

9. Notify pilot that the target is attached and ready
for take-off.

TAKE-OFF.
PILOT. Make normal take-off except to allow for 10%
increase in ground roll when towing winged target.

~

Note

Do not use jet engine for take-off when tow-
ing a winged target. The exhaust may damage
the cable.

REEL OPERATOR. The reel operator should maintain
the controls as follows during take-off and climb:

1. Cable return sL.ow (off).
Clutch lever IN.
Brake lever oN,
Cable holder lever HOLD,

AW N

Note

The reel operator occupies the third crew-
man’s seat during take-off, landing, or ditching.

AFTER TAKE-OFF.

PILOT. The pilot should inform the reel operator as
follows:

1. Type of target to be used.

MASTER BOMB
CONTROL PANEL

(MODIFIED)

SHACKLE
PULL TO FIRST POSITION

| TOW-TARGET
CABLE CuT

H-9634-87-11

Figure 4-30. Master Bomb Control Panel (Modified)

2. Reel to be used (left or right).
3. Cable length to be streamed.
4. Type of runs to be executed.

REEL OPERATOR. After take-off, the reel operator
proceeds as follows:

Note

Unless otherwise directed, the reel operator
shall wear his earphones, oxygen equipment,
and pararaft at all times.

1. Receive instruction from pilot as to type of target,
reel to be used, cable length to be streamed, and type
of runs to be executed.

2. Secure target to the cable.

Note

Method of securing the target to the cable
depends upon individual squadron policy. Snarl
catchers or exchange devices (such as Mark 7
Mod 3 release) are generally used.

3. Inform pilot when equipment is ready for launch-
ing and streaming target.

TOW-TARGET NORMAL OPERATION
(SLEEVE AND BANNER TARGETS).

LAUNCHING AND STREAMING TARGET.

Preparations for towing should be co-ordinated in such
a manner that the airplane will be in the most favorable
position for commencing the exercise as the target is
streamed. It is recommended that the following pro-
cedure be used to launch and stream the target.
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REEL TACHOMETER

RESET KEY

HYDRAULIC PRESSURE GAGE

CABLE FOOTAGE COUNTERS

Figure 4-31. Tow-Target Package Instrument Panel

PILOT. The pilot should:

1. Notify reel operator to prepare to launch and
stream target.

2. Momentarily position winch power switch oN.

3. Notify reel operator when to launch target.

4. Hold airplane speed and attitude steady until de-
sired length of cable has been streamed and the reel
operator reports the reel equipment “secured for tow-
ing.” If the reel operator reports unsatisfactory inflation
or loss of target, it may be necessary to rewind the cable
and use a stand-by target.

5. When the reel equipment is secured for towing,
slowly increase the speed as necessary for the exercise.

(G
CAUTION }‘

A sudden increase in speed while towing a tar-
get will impose excessive loads, which may
cause damage or failure of the target, the
cable, or related equipment. The following
IAS should be observed during towing opera-
tions:

Launching—120 knots,

Maximum towing speeds:

A25A target, 210 knots.
AGA target, 180 knots.

6. Momentarily position winch power switch OFF.

REEL OPERATOR. The reel operator should proceed
as follows when launching and streaming the target:

Note

If the cable on the reel drum has not been
reeled out and rewound in the air, it is ex-
tremely desirable to reel out all of the cable
on the first flight after ground rewind. Use
a sleeve messenger and rewind at an indicated
airspeed of 140 knots. This can often be ac-
complished on the way to the exercise area.

1. Assume prone position at aft station and secure
safety harness.

2. Open the target streaming hatch.

3. Cable holder lever RELEASE.

4. Manipulate the cable return lever until all slack
between target and reel drum is removed. (Be sure winch
power switch has been momentarily positioned on be-
fore operation of the cable return lever.)

Note

It is extremely important that all slack be taken
up in the cable before the target is launched.
If an exchange device (such as the Mark 7
Mod 3 release) is used, the tip of the device
should be earefully snubbed against the out-
rigger insert, and all precautions should be
taken against chipping the insert. The ex-
change device must be snubbed to prevent its
whipping in the slip stream of the airplane.
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5. Clutch lever out. Apply steady brake pressure and
hold the target ready for launching and streaming,

6. When directed by the pilot, launch the target,
maintaining sufficient braking action on the reel to pre-
vent cable backlash, and ease the target to a stop ap-
proximately 300 feet astern.

il CAUTION |

Braking action must be accomplished by use
of the brake lever only. The clutch is used for
static braking and must not be moved to IN
position unless the reel drum is motionless.

7. Check the target for stability and condition of
inflation.

8. If target is satisfactory, report to the pilot and
stream the target to the specified distance. If target is
unsatisfactory, report to the pilot and request instruc-
tions.

Note

If the cable is tightly wound on the reel drum,
it may be safely unwound at speeds up to 4000
feet per minute, as measured by the reel tach-
ometer. However, excellent technique is re-
quired to properly control such high speed to
prevent backlash and overspeeding and to keep
the brake bands from becoming too hot. If
the cable is not tightly wound, it should not
be allowed to stream faster than 2000 feet per
minute.

9. When the target reaches the distance specified by
the pilot, bring the reel drum to a smooth stop, using
the brake lever only.

10. Position the cable holder lever to HOLD, gradu-
ally release the brake, move the clutch lever to IN posi-
tion, and reapply the brake. This procedure transfers
the cable load from the reel to the cable holder and
secures the equipment for towing.

11. Report to pilot that tow reel is secured for tow-
ing.

12, Fasten a target to the next leader to be used,
ready for launching and streaming if the towed target

is shot away or damaged beyond use. Be prepared to
launch when directed.

13. Make frequent inspections of the tow gear and
make an immediate report of any malfunctioning to the
pilot.

LAUNCHING AND STREAMING SUBSEQUENT
TARGETS “DOWN THE CABLE.”

PILOT. Reduce speed immediately when it becomes
necessary to replace the target; then proceed as follows:

1. Notify the reel operator to stand by to launch and
stream target.

Note

Pilot technique is particularly essential in
launching and streaming targets “down the
cable.” To obtain the best results in this opera-
tion, maintain the slowest safe airspeed with
the smallest possible cable curvature.

2. Notify reel operator when to launch the target.
3. Hold speed and attitude steady until target is
“taken up” at the end of the cable.

4. Slowly increase the speed as necessary for the
exercise.

REEL OPERATOR. The most expeditious method of
launching and streaming targets, when the initial target
must be replaced, is to use snarl catchers or exchange
devices (Mark 7 Mod 3 release) as follows:

1. Hold the target ready for launching when direct-
ed by the pilot to: “Stand by for launching and stream-
lﬂg "

2. Observe target travel down the cable until it has
been “taken up” at the end of the cable and is properly
inflated.

3. If the target is successfully “taken up,” report to
the pilot and continue close observation of the target
as the pilot increases speed to that required for the
mission.

4. If the target is lost or is not properly inflated,
notify the pilot and request instructions.

SECURING THE TOW GEAR.

PILOT. At completion of the towing exercise, reduce
airspeed and proceed as follows:

1. Direct the reel operator to release the target, if
still in tow, by means of a cable-cutting messenger
(“iron horse”) or a target release messenger. If a
cable cutting messenger is used, best results will be
obtained if at least 140 knots airspeed is maintained. If
a release messenger is used, airspeed of 110 to 120 knots
should be maintained.

2. After being informed by the reel operator that the
target has been released, maintain any safe .dndicated
airspeed below 120 knots, momentarily position the
winch power switch oN, and direct the reel operator
to rewind the cable,

o~ ——

CAUTION

{
L
J

When the winch power switch has been mo-
mentarily positioned ON, the cabin compressor
is de-activated. To activate the compressor, it
is necessary to position the winch power switch
OFF, Always make sure the reel operator’s
cable return lever is in the sLow position be-
fore moving the winch power switch oF¥, or
a surge in the hydraulic system may damage
check valves.
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3. Return to desired flight conditions when informed
by the reel operator that the towing equipment has been
secured.

4. Make certain the operator’s cable return lever is
in the sLow position, then momentarily position winch
power switch OFF.

REEL OPERATOR. When directed by the pilot to drop
the target, proceed as follows:

1. Release a cable cutting messenger (“iron horse™)
or target release messenger. .

2. Notify the pilot when target has been released and
request winch power switch be positioned on,

Note

After winch power switch is positioned on,
hydraulic power is available to the tow-target
package. Hydraulic power can be obtained by
moving the cable return lever from the sLow
(off) position, without using winch power
switch; however, this method does not de-
activate the cabin compressor. With the cabin
compressor activated, insufficient pressure will
be available to provide satisfactory operation
of the reels.

3. Check clutch lever 1N; then release the cable
holder and brake lever.

4. Move the cable return lever slowly to the FAST
position to rewind cable. Inform the pilot at intervals
as to the amount of cable remaining in tow. If the end
of the cable is frayed or snarled, stop the reel and cut
the frayed end aft of the outrigger with the manual
cutters. If an exchange device is attached to the end of
the cable, use care to ensure that it does not strike the
Carboloy insert,

Note

The cable hclder lever should be positioned
to HOLD, the clutch lever to IN, and the brake
lever oN whenever the cable is in static condi-
tion. At least 18 inches of cable should extend
from the outrigger tube when the tow gear is
secured.

5. Secure the end of the cable and close the streaming
hatch.

6. Make certain the cable return lever is in the sLow
position, then report to the pilot that the towing equip-
ment has been secured.

TOW-TARGET NORMAL OPERATION
(WINGED TARGETS).
REELING OUT WINGED TARGETS.

PILOT. To allow reeling out of target, follow this
procedure:

1. Reduce airspeed.

2. Notify reel operator to unreel cable in order to
place target at desired distance.

3. Wait for confirmation from reel operator that tar-
get has been reeled out to predetermined distance before
increasing airspeed.

REEL OPERATOR. When the pilot requests that cable
be unreeled, proceed as follows:

1. With the cable return lever at sLow (off) and the
brake lever at oN, position the clutch lever to ouT.

2. Cable holder lever RELEASE.

3. Maintain sufficient braking pressure to hold cable
speed to 2 maximum of 2000 feet per minute.

[ )

Never allow cable to unreel freely without
brake pressure, as the reel will overspeed and
resultant failure may injure reel operator or
damage airplane.

4. When cable has unreeled to within 500 feet of
desired length, slowly increase brake pressure until the
target stops at the desired distance. Use the brake lever
only.

5. Engage the cable holder, gradually release the
brake, move the clutch lever to IN, and reapply the brake.

6. Advise pilot that target equipment is secured for

towing.
;; CAUTION i

Warn pilot to reduce speed if the target shows
a tendency to oscillate at high speeds. Oscil-
lation adds stress and may result in failure of
the target or towing equipment.

TOWING WINGED TARGET.
The pilot should follow this procedure when towing a
winged target:

1. When reel operator reports that target is at de-
sired distance, increase speed as desired for towing.

2. Avoid increased stress on target and towing
equipment by performing all maneuvers gently and
without steep turns.

REELING IN WINGED TARGET.
PILOT. The pilot should follow this procedure when
reeling in the winged target:

1. Reduce airspeed and momentarily position winch
power switch oN.

2. Notify reel operator of target distance desired
(normally 200 feet) for landing.

3. If possible, fly straight and level until reel opera-
tor reports that target is at desired distance.
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Note

If operation of the cabin compressor is desired
between time winged target is reeled in to land-
ing distance, and time tow-target equipment is
secured for landing, the winch power switch
must be momentarily positioned OFF after reel
operator notifies pilot that winged target is se-
cured for landing.
REEL OPERATOR. To reel in cable after pilot has
reduced airspeed and momentarily positioned winch
power to ON, proceed as follows:

1. Check clutch lever 1N; then release the cable holder.

2. Slowly release brake lever and make sure clutch
is holding reel.

3. Move cable return lever slowly toward FAsT. Re-
tard rewinding speed with cable return lever as target
approaches desired distance (200 feet of cable normally
left extended for landing target).

4. Stop reeling-in by placing cable return at sLow,
brake control full oN, and cable holder lever at HOLD.

5. Gradually release brake, temporarily disengage the
clutch and then return it to IN, and finally reapply the
brake. This procedure transfers the cable load from the
reel to the cable holder.

6. Advise pilot that winged target is reeled in and
secured for landing.

LANDING WINGED TARGET.

PILOT. To land the target, a low pass is made over the
runway so the target contacts the ground in a normal
landing attitude. The target will automatically release
upon contact with the ground and the extended cable
will be reeled in by the reel operator. Target landing
procedure is as follows:

1. Gear up.

2. Flaps partially down.

3. Make a straight-in approach.

[vamme )

Make a higher than normal approach for tar-
get to clear any obstacles near the field.

4. Follow instructions by radio from ground ob-
server.

5. Keep sufficient power applied to make safe go-

around.
6. When reel operator reports that target is released,
apply full power and go around for normal landing.
7. Make certain winch power switch has been mo-
mentarily positioned ON.

8. After reel operator reports that towing equipment
has been secured, momentarily position winch power
switch OFF,

9. Delay landing airplane until reel operator has se-
cured himself in the third crew member’s seat.

REEL OPERATOR. During landing of winged target,
stand by to:

1. Cut cable in case target does not release automatic-
ally or in case of emergency.

2. Notify pilot when target is released, and request
that he momentarily position winch power switch oN.

3. Check clutch 1N; cable return sLow.

4. Release brake and cable holder.

5. Move the cable return lever slowly to the FAST
position to rewind the cable.

6. Retard cable return lever as cable end approaches
airplane, so that cable may be stopped with a minimum
of 18 inches extending behind the outrigger tube.

7. Stop cable by moving cable return to sLow and
brake to oN. After cable has stopped, place cable holder
lever at HOLD.

8. Notify pilot that cable is reeled in and towing
equipment is ready for landing,

9. Immediately go to crew entry compartment to pre-
pare for airplane landing and notify pilot when ready.

EMERGENCY RELEASE OF TOW TARGET.

PILOT AND REEL OPERATOR. In an emergency,
move cable-cutter switch to oN.

Note

To properly sever a cable, the cable holder
lever should be at HoLD before cable-cutter
switch is actuated.

The reel operator is also provided with manual cable
cutters, stowed on the left side of the package escape
hatch, for use in case of failure of the explosive cable
cutters.

BEFORE LEAVING AIRPLANE.
REEL OPERATOR. Check the following:

1. Cable return lever sLow; clutch lever ouT; brake
lever oN; cable holder lever HOLD.

2. Cable footage counter set at zero.
3. Pull circuit breakers (aft of equipment panel) out.
4. Check cable cutters to make certain that explosive
charge and pellet are removed.
GENERAL OPERATING INSTRUCTIONS.

1. Exercise caution when cutting cable, releasing tar-
gets or messengers, etc, in flight, to avoid damage to
personnel or property below.

[ )

The reel operator must wear safety harness and
parachute whenever working with the stream-
ing hatch open. 3
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2. Tow cable should be free from oil to prevent the
formation of an explosive mixture and to prevent spat-
tering equipment when it is moving at high speed.

3. Proper caution should be observed while flying at
low altitude to avoid fouling objects with the cable. The
cable droop increases with reduction in speed, increase
in cable length, increase in bank, or loss of target.

4. If part of the tow cable has been shot off during
the exercise, the indication of the amount of cable in
tow will, of course, be erroneous. The cable must be
reeled in and the cable footage counter reset to “0” to
show true subsequent readings.

e )

Only one cable should be streamed at a time.
If it is desired to use the alternate tow cable
after the first cable has been streamed, the first
cable must be completely reeled in or cut off
to prevent fouling of the cables or airplane
tail surfaces.

5. All loose equipment must be stowed in designated
locations.

6. In view of the high speed of this airplane, targets
of the closed breech type must remain in a bundle while
traveling “down the cable” to result in a successful tar-
get exchange or a proper snarl catcher action.

IN-FLIGHT REFUELING TANKER PACKAGE.

Provisions for the installation of an in-flight refueling
tanker package (figure 4-32), are incorporated in the
airplane. These provisions include removable panels in
the aft section of the bomb bay doors, electrical and
hydraulic breakaway panels, hoisting provisions for the
package, and the necessary controls. The entire refuel-
ing operation is accomplished by the controls at the
third crewman's station. Fuel pressure, fuel quantity,
and fuel flow indicators, as well as a footage indicator
and ammeter are also located on the operator’s control
panel. Fuel transfer is possible from the normal air-
plane fuel supply to the tanker package, or from the
tanker package to the airplane cross-feed system for
operation of all three engines. A fuel dumping system
is incorporated to dump remaining fuel overboard prior
to landing, or in an emergency. The tanker package is
inserted in the single-lug bomb shackle, after removing
the bomb bay adapter, and connected to the electrical
and hydraulic breakaway panels.

TANKER PACKAGE FUEL SYSTEM.

The fuel system of the in-flight refueling tanker pack-
age consists of a fuel tank, normal and emergency fuel
pumps, fuel transfer and vent systems, hose reel assem-
bly, drogue unit, and a fuel dumping system.

FUEL TANK. The in-flight refueling tank (figure
4-32) has a capacity of approximately 1300 gallons

(7800 pounds) and is serviced through an access panel
on the left side of the fuselage.

FUEL PUMPS. Under normal refueling operation, a
submerged pump (figure 4-32) supplies fuel to the re-
ceiver airplane at the rate of 200 gallons per minute,
with a discharge pressure of 30 psi. In the event of
normal pump failure, fuel transfer at the rate of 50
gallons per minute at a pressure of 5 psi is provided by
an emergency pump. Both pumps supply fuel to a
common supply line,

FUEL TRANSFER SYSTEM. A manually operated
transfer valve, located aft of the third crewman’s station
(figure 4-35), is used to transfer fuel from the normal
airplane fuel supply to the tanker package. A switch on
the operator’s control panel actuates a valve to transfer
fuel from the tanker package to the airplane cross-feed
system. Transfer from the airplane to the tanker pack-
age is by gravity and the fuel tank booster pumps; and
transfer from the tanker package to the airplane supply
is accomplished by the emergency pump.

HOSE REEL ASSEMBLY. The hose reel assembly con-
sists of a hose reel, drogue, and drogue extension and
retraction mechanism. (See figure 4-32.) The hose ex-
tends from the hose reel, around a large pulley mounted
on the drogue extension and retraction assembly, to the
drogue, which is seated in a fair-lead on the drogue
extension and retraction assembly when in the retracted
position. When the drogue extension and retraction
assembly is lowered by a hydraulic actuator, the drogue
is extended by the airplane slip stream. After the re-
fueling mission is completed, ‘power supplied to the
fluid coupling rewinds the hose until the drogue is
seated in the drogue extension and retraction assembly,
which is then raised into the bomb bay. Fluid for the
fluid coupling operation is circulated through a cooling
unit attached to the drogue extension and retraction
assembly.

FUEL DUMPING SYSTEM. Fuel, in excess of 100
gallons, remaining in the tanker package on completion
of a refueling mission must be dumped overboard prior
to carrier landing. Fuel may also be dumped in an
emergency or in the event of an aborted mission. Dump-
ing is accomplished by manually lowering the dumping
tube (figure 4-32) into the slip stream, when the bomb
bay doors are open, by means of the hand crank on the
forward end of the tanker package. The dumping tube
lowers through an arc of 105 degrees, with automatic
dumping action occurring during the last 15 degrees of
travel. The maximum airspeed for fuel dumping is 237
knots.

TANKER PACKAGE ELECTRICAL SYSTEM.
Electrical energy for operation of the tanker package is
supplied through the electrical breakaway panels from
both the a-c and d-c power systems of the airplane. Elec-
trical control of the tanker package is from the opera-
tor’s control panel.
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Figure 4-32. In-flight Refueling Tanker Package
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Figure 4-33. In-flight Refueling Operator's Control Panel

OPERATOR’S CONTROL PANEL. The operator’s con-
trol panel (figure 4-33) is located at the third crewman’s
station, and incorporates an ammeter to measure the
current supply to the electric motor on the fluid coupling,
a footage indicator to record the extended length of
hose, a fuel flow indicator to show fuel flow in the hose,
and pounds of fuel transferred, a fuel quantity indicator
to record quantity of fuel in the tank, and a fuel pressure
indicator to show delivery pressure in the hose. Instru-
ment panel lights, warning lights, a-c fuses, d-c circuit
breakers, and switches for normal and emergency opera-
tion of the refueling system are also located on this

panel.
ELECTRICAL SYSTEM BREAKAWAY PANELS.

There are two breakaway panels provided to permit the
breakaway of the electrical connections to the tanker
package if jettisoning of the package becomes necessary.
One panel is combined with the hydraulic breakaway
panel near the forward bulkhead of the bomb bay
(figure 4-34), and the other is located in the aft section
of the bomb bay.

TANKER PACKAGE HYDRAULIC SYSTEM.

The tanker package hydraulic units, with the exception
of the drogue actuating cylinder and hydraulically
driven fuel pump, are located on a breakaway panel
which is mounted near the forward bulkhead of the
bomb bay (figure 4-34). The units mounted on this
panel are the drogue selector valve, a hydraulic shutoff
valve, an accumulator, an accumulator dump valve and
manual override buttons for the drogue extension and
retraction mechanism.

WARNING

The manual override button on the drogue
selector valve must be operated rapidly and
positively to the extreme position desired to
avoid losing accumulator pressure. When
selecting drogue position UP or DOWN, hold
override button at least 10 seconds to assure
complete lowering or retracting.
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Remote control of the hydraulic system is accomplished
through switches on the control panel at the third
crewman’s station. Switches on this panel actuate the
solenoid valves that control the boom assembly, and
provide hydraulic pressure to operate the fuel pump.
The accumulator on the breakaway panel provides pres-
sure for a complete cycle of lowering and raising the
drogue extension and retraction assembly.

HYDRAULIC SYSTEM DROGUE SELECTOR
VALVE. A switch on the operator’s control panel
energizes solenoids on the drogue selector valve, con-
trolling the flow of hydraulic fluid to lower or raise
the drogue extension and retraction assembly.

HYDRAULIC SYSTEM ACCUMULATOR. The tanker
package cylindrical-type accumulator is located on the
breakaway panel near the forward bulkhead of the
bomb bay. The accumulator is connected to an air gage
and an air filling valve, A dump valve is provided to
exhaust the accumulator.

PRIOR TO START.

Before any operation of the tanker package controls,
make sure the switches on the operator’s control panel
are in the following positions:

1. Circuit breakers on the operator's control panel
out.

. Master switch OFF.
. Reel motor switch OFF.

. Bomb doors switch OFF.

2

3

4

5. Drogue switch OFF.
6. Fuel pump switch OFF.

7. Hose switch TRAIL.

8. Fuel valve switch OFF.

9. Brake switch AuToO.

10. Brake reset switch OFF.

11. Emergency fuel valve switch CLOSED.

12. Emergency fuel pump switch OFF.

13. Tank-to-plane transfer valve switch CLOSED.

14. Reel motor torque OFF.

TANKER PACKAGE PREFLIGHT CHECK.

Make certain all switches on the operator’s panel are
in the PRIOR TO START position before performing the
preflight check, then proceed as follows:

1. Circuit breakers on operator’s control panel in.
2. Turn master switch on.

3. Check instrument and panel lights by turning
panel light rheostat from OFF to BRIGHT.

4. Check bomb doors switch in OFF position.
5. Be sure drogue switch is in OFF position.

6. See that fuel valve not closed light is not illu-
minated.

7. Push flowmeter reset button to test. (Flowmeter
indicator should return to zero.)

8. Push fuel quantity check button to test.

9. Check contact lights with switch in both pAY and
NIGHT positions.

Note

When hydraulic pressure is available, the
following portion of the preflight check can
be completed.

10. Place the fuel valve switch on the OPEN position.

11. Turn fuel pump switch oN.

12. Check fuel pressure gage (60 psi).

13. Check fuel flowmeter (0 gallons per minute
after hose is filled).

14. Check fuel quantity gage (7800 pounds).

15. Check for leaks in system.

16. Turn fuel pump switch OFF.

17. Place fuel valve switch in CLOSED position.

18. Turn master switch OFF.

19. Pull circuit breakers on operator’s control panel
out.

TAKE-OFF.

Before take-off, the switches on the operator’s control
panel should be positioned as shown in PRIOR TO
START, in this section.

TANKER PACKAGE NORMAL OPERATION.

PILOT. The pilot should establish contact with the
receiver airplane to determine the airspeed and altitude
which will be held constant during refueling operation.
Then notify refueling operator to begin operation.

Note
Airspeed should be limited to 230 knots during
normal drogue operation, or 150 knots during
emergency operation.

REFUELING OPERATOR. Make certain that all
switches are in the PRIOR TO START positions, then when
the pilot signals readiness for operation, proceed as
follows: '

1. Circuit breakers in.

2. Turn master switch oN. (Panel lights should be
on.)

3. Place reel motor switch oN. (Contact light will
come on; color will be determined by position of the
fuel valve.)

Note

Allow reel motor to operate for 2 minutes to
warm up fluid for operation of fluid coupling.
The hose switch should be in the TRAIL position
during this warm-up period. -
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FORWARD BREAK-AWAY PANEL

H-184-48-35

Figure 4-34. In-flight Refueling Tanker Breakaway Panel

4. Push fuel quantity check button to check fuel
quantity.
5. Push flowmeter reset button to reset totalizer.

6. Move bomb doors switch to oPEN. (Bomb doors
open light will illuminate when doors are fully open.)

Note

Bomb shackle interlock circuit breaker must
be in before light will illumhinate.

7. Fuel valve switch to AuUTO.

8. Place drogue switch in DowN position. (Drogue
extend and retract light will stay on until drogue is
locked down. The fuel valve opens, and green contact
light on the drogue extension and retraction assembly
comes on.)

9. When drogue extend and retract light goes out,
move bomb doors switch to CLOSED position.

10. Fuel pump switch on. (If no fuel pressure is
indicated, turn emergency fuel pump switch on.)

Note

Cabin compressor must be OFF to obtain maxi-
mum hydraulic pump efficiency.

11. Reel motor switch oFf. (Hose begins to trail.
Speed of unwinding is governed automatically by in-
termittent application of the brake.) (Green contact
light goes out when reel motor switch is turned oOF¥.)

Note

As the hose approaches full extension, two
limit switches are actuated. The first limit
switch closes the fuel valve, which will cause
the amber light to be illuminated when the
reel motor switch is turned oN. The second
limit switch applies brake, and after a 5-second
delay, pawls are engaged, and the brake is
released. Footage indicator should show posi-
tion between 60- to 65-foot trail position.

12. Reel motor switch onN.
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13. Reel motor torque switch INCREASE or DECREASE
according to airspeed.

FUEL TRANSFER TO RECEIVER AIRPLANE.

The amber contact light signifies to the receiver pilot
that the system is now ready for fuel transfer, which is
entirely automatic and occurs in the following sequence:

Receiver makes contact and hose slack is reeled in.
1. Pawls ratchet.

2. Second limit switch releases pawls (footage in-
dicator reading about 55 feet).

3. First limit switch opens fuel valve (footage in-
dicator reading about. 50 feet).

4. Amber contact light goes out, and green contact
light comes on, indicating to the receiver pilot that fuel
is being transferred.

Receiver airplane takes on fuel.

Note
If flowmeter indicates no flow to receiver air-
plane, move the fuel valve switch to OPEN
position. If no flow is indicated after this
action, place emergency fuel valve switch
OPEN.

When the fuel transfer is completed, the receiver air-
plane pulls back and breaks contact. The hose movement
causes the fuel valve to close, the green contact light on
the drogue extension and retraction assembly goes out,
the amber light comes on, brakes are applied, and the
pawls are engaged.

Note

If fuel valve not closed light remains illu-
minated, make sure the emergency fuel valve
switch is cLosep, and actuate the main fuel
valve switch to cLosep. If light still remains
illuminated, turn fuel pump switch or¥, and
perform any additional refueling transfer by
turning switch oN and OFF as needed.

REWIND AND SECURE. The rewind and secure
procedure is accomplished by the refueling operator
as follows:

1. If hose is not at full trail position, place brake
switch on. If hose is at full trail position, leave brake
switch in AuTO.

2. Turn reel motor switch OFF.

3. Turn fuel pump switch OFF.

4. Turn fuel valve switch to cLoseD. Allow 3 seconds
for valve actuation, then position the switch OFF.

5. Place hose switch in REWIND position, but not
sooner than 20 seconds after switching reel motor to
OFF.

Note
Allow 20 seconds for gear change, If brake
switch is ON, after this 20 second delay, posi-
tion the brake switch to Auto. With hose
switch in REWIND position, and reel motor
switch oFF, the brakes are automatically
applied.

6. Turn reel motor switch oN.

Note
When hose switch is in REwIND and reel motor
switch is onN, the pawls will rachet for 5 feet
and are automatically withdrawn during the
rewind operation.

7. Place brake switch oN when footage indicator
reads 15 feet, until hose travel stops.

8. Continue slow rewind, by manually applying and
releasing brake, until drogue is seated in fair-lead.

9. Bomb doors switch OPEN.

10. When bomb doors open light comes on, move
drogue switch to UP.

11. When drogue extend and retract light goes out,
move bomb doors switch to cLos®uD.

12, Turn reel motor switch oFr. (Allow 20 seconds
for motor to stop.)

13. Hose switch to TrRAiL. (Allow 20 seconds for
gear change.)

Note

For arrested landing, hose switch should re-
main in REWIND; and master switch OFF.

14. Turn master switch OFF.

Note

After arrested landing, master switch should
be placed oN, then hose switch positioned at
TRAIL, and after 20 seconds master switch re-
turned to OFF.

15. Place all switches in the PRIOR TO START position.
(Refer to PRIOR TO START, in this section.)

TANKER PACKAGE FUEL
TRANSFER OPERATION.

TRANSFER FUEL FROM TANKER PACKAGE TO
AIRPLANE CROSS-FEED SYSTEM. Transfer of fuel
for operation of all three engines at Military Power is
accomplished as follows:

PILOT. The pilot should:

1. Turn cross-feed valve to oPEN. Notify refueling
operator to complete transfer.

2. When transfer is completed, turn cross-feed valve
to CLOSED position.
REFUELING OPERATOR. When pilot signifies readi-
ness for fuel transfer:

1. Push emergency fuel and transfer valve, also
instrument and panel lights circuit breakers on opera-
tor’s control panel in.

2. Turn master switch ON.

W

Turn emergency fuel pump switch ON.
4. Move tank-to-plane transfer valve switch to OPEN.
5. Notify pilot when transfer is completed.
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H-169-48-32
em

Figure 4-35. In-flight Refueling Transfer Control

6. Move tank-to-plane transfer valve switch to
CLOSED.

7. Turn emergency fuel pump switch OFF.
8. Turn master switch OFF.
9. Pull circuit breakers out.
TRANSFER FUEL FROM NORMAL AIRPLANE

SUPPLY TO TANKER PACKAGE. Transfer is ac-
complished as follows:

PILOT. The pilot should:

1. Turn cross-feed valve to oPEN, keep fuel boost
pumps operating.

2. Notify refueling operator to complete transfer.

3. When transfer is completed, turn cross-feed valve
to CLOSED position.

REFUELING OPERATOR. When pilot signifies readi-
ness for transfer:

1. Pull manual transfer valve handle (figure 4-35)
OPEN until transfer is completed.

2. When transfer is completed, push handle to close
valve.
Note

The emergency fuel and transfer valve circuit -
breaker and master switch must be oN before
indicator light on operator’s control panel will
illuminate.

3. Notify pilot when transfer is completed.

MISCELLANEOUS EQUIPMENT.
BARRIER CRASH GUARD.

A barrier crash guard is mounted on the nose of the
airplane, just forward of the windshield.

BARRIER ACTUATING STRAP GUARD.

A barrier actuating strap guard is installed on the nose
gear to prevent damage to the gear during barrier
crash landing.

BOMB BAY DOOR GROUND LOCKPINS.

Bomb bay doors can be locked in the half-open or fully
open position when the airplane is on the ground. At
the middle of the hinge point of each bomb bay door,
a lockpin is secured by means of a chain and spring
clip. A blade at the end of each lockpin can be used
to pry out one of two circular skin plugs located in
the upper part of each bomb bay door, and the pin can
be inserted in the correct safety lock (one for the
half-open and one for the fully open position). When-
ever bomb bay doors are to be left open while on the
ground, the lockpins must be installed.

BOMB BAY WORK PLATFORMS.

A bomb bay work platform is provided to facilitate
work in the bomb bay while the airplane is on the
ground. It should not be carried aloft, as it may become
detached under negative G.

CREW ENTRANCE LADDER.

A ladder for crew entrance is stowed on the right side
of the tunnel in the crew entry compartment,

CHECK LISTS.

A take-off check list is located on the right top section
of the instrument panel. A landing check list is located
on the left top section of the instrument panel. (See
figure 2-4.)

DATA CASE.

A data case (16, figure 4-18) is provided forward and
to the right of the bomber-navigator's station.

SUNSHADES.

Two sunshades, mounted on roller assemblies, are
located on the canopy directly above the pilot’s and
bomber-navigator's seats.

REARVIEW MIRRORS.

Two rearview mirrors are attached to the top of the
windshield bow.

ASH TRAYS.

Three ash trays are provided, one adjacent to each
crew member’s station. (See 21, figure 1-6; 14, figure
4-18; 6, figure 4-23.)

HEATED-CLOTHING OUTLETS.

Each crew station is provided with an outlet for heated
clothing.

RELIEF TUBES.

A relief tube is located under each seat. (See 20, figure
1-6 and 12, figure 4-23.)

WATER CANTEEN.

A water canteen is located on the forward side of the
bulkhead aft of the pilot.
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ARMRESTS.

The armrests on the pilot’s seat are movable and can
be stowed when they are pulled up and aft. A fixed
armrest (2, figure 4-18) is provided on the right side
of the bomber-navigator’s seat.

HEADRESTS.

Headrests are provided on the seats for the pilot and
bomber-navigator. When the back of the bomber-
navigator’s seat is lowered, the headrest folds down so
that it will not interfere with exit from the compart-
ment.

SEAT CUSHIONS.

Two cushions are provided for each seat, one for use
with a seat pack parachute and one for use with a
back pack parachute.

THIRD CREWMAN’'S WRITING TABLE.
A writing table is provided at the third crewman’s
station.

FLAK CURTAIN TIE RINGS.
Four flak curtain tie rings are provided at the third

crewman’s station, two above the seat back and two
on the forward bulkhead of the compartment.
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THE FOLLOWING LIMITATIONS AND RESTRIC-
TIONS ARE SUBJECT TO CHANGE; THEREFORE,
LATEST SERVICE DIRECTIVES AND ORDERS
MUST BE CONSULTED.

INTRODUCTION.

Operating limits shown as instrument markings are il-
lustrated in figure 5-1. These limits are also presented
in tabular form in the patagraphs that follow, together
with discussions of all operating limitations and re-
strictions that do not appear as instrument markings.

MINIMUM CREW REQUIREMENTS.

The minimum crew required to fly the airplane on non-
tactical flights consists of the pilot and the bomber-
navigator. Depending on the mission to be accom-
plished, an additional crew member is carried. The
third crew member is either the radio operator, the tow-
target operator, or the in-flight refueling operator.

RECIPROCATING-ENGINE LIMITATIONS.

The reciprocating-engine limitations are tabulated below:

Oil Pressure

T T T BT T T RO — ., |

PO oo ccinisppamsssiiossesssmmmsensssomisiosmisssmmsnrins 30, P31

OPerating TANGE «.ooocinvecmneancnssnsrasenanseie-30-110 P8i

RN e vt S 110 psi
Fuel Pressure

minimum idling ._._....................14psi

minimum 21 psi

Section V

SECTION V

operating range ... 21-23 psi

DX s e ane 23 psl
Manifold Pressure

minimum................varies with atmospheric conditions

operating range ............... Refer to RECOMMENDED

MANIFOLD PRESSURES in this section.
maximum: take-off (5 minute limit)
RICH mixture ........................61 in. Hg* RICH mixture
maximum: Military Power

normal mixture .............60 in, Hg* normal mixture
RPM
pummumadling oanas s 600
operating range ....................5ee charts in Appendix I.
Friib o Fiit 1T e 3 o SR SR o s T, . )
maximum: Military and Take-off Power............. 2800

Cylinder Head Temperature

operating range .............oooercicnennannn.150°C-212°C

maximum: continuous operating ......................212°C

maximum: Military and Take-off Power ........... 240°C
Carburetor Air Temperature

operating range ...........oooeeerccncceennen.-...8°C-30°C

VLT 11111+ 1 (S UUOURRUSURR, |- 2 O
Oil Temperature

Operating fange ..........ceoceereeeeurcneaneaennnnn-00°C-80°C

maximum ......... e oy |0 ¢ i 5

*Torque pressure 199 psi
MAXIMUM OVERSPEED.

The maximum permissible overspeed of the R-2800
reciprocating engines is 3120 rpm for 30 seconds dura-
tion. Any overspeed between 3100 and 3350 rpm will
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require that the engine be inspected. An overspeed ex-
ceeding 3350 rpm requires removal of the engine.

RECOMMENDED MANIFOLD PRESSURES.

In order to operate the reciprocating engines on the
recommended schedule the following manifold pressures
should not be exceeded for the corresponding rpm values
given.

RECOMMENDED MANIFOLD PRESSURES
NORMAL MIXTURE

TORQUE PRESSURE

TORQUE PRESSURE

IN. HG RPM (Psl) BHP
35.5 1800 130 955
35.5 1700 130 900
35.5 1600 130 850

*61 in. Hg at 2800 rpm RICH mixture for 5 minutes.
(Take-off Power)

MAXIMUM CRUISE RPM.

The maximum cruise rpm is 2300. This limit is set to
prevent uneconomical use of fuel and results from the
characteristics of the carburetor. In the range of 1700
to 2300 rpm, the fuel-air ratio remains relatively con-

IN. HG RPM (Ps1) BHP for die incladed coi : A
60.0% 2800 199 2300 stant for the included cruise power settings. At power
settings where the rpm value is increased above 2300
47.5 2600 168 1800 fuel d idly b ¢ :
40.5 2500 158 1630 rpnr-x,h ue eco;no?yf r(l;'ps rapidly because of automatic
38.0 2400 147 1460 enric enlng of the fuel-air mixture.
35.5 2300 136 1280 IDLE LIMITATIONS.
34.0 2200 130 1173 A minimum of 600 rpm is required for satisfactory
345 2100 130 1120 idling operation of the reciprocating engines. However,
345 2000 130 1065 operation below 1000 rpm for extended periods of time
35.0 1900 130 1010 will cause carbon deposits to form on the spark plugs
133-A-10 ENGINE
POWER LIMITS BASED ON
FUEL GRADE 115/145
FUEL PRESSURE X 100 OIL PRESSURE X 10
B 35 psi Minimum B 2 psi Minimum
[ 38-180 psi Operating Range [ 20-42 psi  Operating Range
B 50 psi Maximum
TACHOMETER TAIL-PIPE TEMPERATURE
B 34% rpm Minimum [ 300°C-654°C. Operating Range for
) Normal Rated Power
[ 34%-96% rpm Operating Range and Below
W 100% rpm  Maximum E— 700°C Maximum Take-off
and Military Power
BN 900°C Maximum - Start or
Acceleration 169-51-5258
Figure 5-1. Instrument Markings (Sheet 1 of 2)
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TACHOMETER

R-2800-44W ENGINES

POWER LIMITS BASED ON
FUEL GRADE 115/145

FUEL PRESSURE X10
[ 21-23 psi  Operating Range

——

B 2800 rpm  Maximum Take-off
and Military Power

CYLINDER
HEAD TEMPERATURE

[ 150°C-212°C  Operating Range
BN 212°C

Maximum - Continuous
Operation

Maximum Take-off
and Military Power

EEN 240°C

OIL TEMPERATURE

B 40°C

[ 60°C-80°C
BN 100°C

Minimum for Take-
off or Flight

Operating Range

Maximum (Grade 1100 Oil )

BN 61” Hg Maximum Take-off
Power (5 Min Limit)

NOTE: ¢~ Hg Maximum Military
Power (30 Min Limit)

CARBURETOR
AIR TEMPERATURE

N 5°C Minimum
[ 8°C-30°C Operating Range

B 33°C Maximum

169-51-524B

Figure 5-1. Instrument Markings (Sheet 2 of 2)
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and thus reduce engine performance. Occasionally run-
ning the engine up to 30 in. Hg in normal mixture dur-
ing extended idling or taxiing periods will help prevent
this condition.

TURBOSUPERCHARGER LIMITATIONS.

Operation of the turbosupercharger is completely auto-
matic when the turbosupercharger control switch is in
NorRMAL, Consequently, the pilot does not have to
be concerned with the limits of operation under normal
conditions. If the turbosupercharger should malfunction
and cause a boost surge which cannot be controlled by
the throttle, the switch should be moved to OFF.

PROPELLER LIMITATIONS.

To prevent high vibration stresses on the propellers,
avoid engine speeds between 1400 and 1800 rpm during
ground operations and engine speeds between 1400 and
1600 rpm during flight operations.

JET-ENGINE LIMITATIONS.

The jet-engine limitations are as follows:
Fuel Pressure

T T e T e S 35 psi

operating range ..................................38-180 psi

MAKIIDI =55 i s sk i sssissisn 180 psi
Oil Pressure

OPELating TAAPEI .. ..o oo Loeoereerrensammnensansrnh 20-42 psi

MAXEMUM oo ecscacnnsacnnncanaeeseeneseees D0 PSI
RPM

1T ter | N e SN L. IOt SR .

OPErating TADEE .........ccouncisssmiammrecescamesass PO IO

AR . et o O N Y, e OO0
Tail-pipe Temperature

minimum for take-off (Standard Day).............695°C

operating range
(Normal Rated Power and below)......300°C-654°C

maximum

start or acceleration .........ocoooeeeeerieeieneeeeneed 900°C
ground OPeration ........ccoceeeeereeacenaneennnn 7 15°C
flight OPEration .........ocoeeeeeeeerecvecienecsininnienscas 700°C

FUEL PRESSURE.

The minimum permissible fuel pressure for operation of
the jet engine is 35 psi. When fuel pressure drops to a
value below 35 psi it indicates complete failure of the
dual fuel pump or a severe leak in the jet-engine fuel
lines, The jet engine should be shut down.

Note

If only the main element of the dual fuel pump
fails, or if the main fuel system pressure drops
below 65 psi, the emergency fuel system will
automatically take over. This action is indi-
cated by illumination of the emergency fuel
system warning light.

The maximum permissible fuel pressure is 180 psi. Fuel
pressures in excess of this value indicate a malfunction
of the by-pass valves. When this occurs the tail-pipe

temperature should be watched carefully. If the tail-
pipe temperature becomes excessive, attempt to reduce
it by adjusting the throttle setting.

OIL PRESSURE.

The minimum oil pressure for proper lubrication of the
jet engine is 2 psi. If the pressure drops below 2 psi,
failure of the oil pump is indicated. The maximum per-
missible oil pressure is 50 psi. If an oil line should be-
come obstructed, oil pressures in excess of 50 psi may
be encountered, and because of the obstruction the jet
engine will not be properly lubricated. When the oil
pressure is either below the minimum or above the
maximum permissible pressures, the jet engine should
be shut down to avoid complete mechanical failure.

ENGINE RPM.

The minimum permissible engine speed is 34% rpm
which is the proper approximate sea level idling speed.
If the engine idles considerably below this value, im-
proper adjustment of the fuel control system is indicated.
The maximum permissible engine speed is 100% rpm.
Should the rpm ever exceed 101.5% rpm for more than
30 seconds, the engine should be overhauled. Speeds in
excess of these values can lead to, or cause, structural
failure of the turbine or compressor because of excessive
stress on these components.

TAIL-PIPE TEMPERATURE.

The tail-pipe temperature gage is red-lined at a maxi-
mum permissible temperature of 700°C for Take-off
and Military Power, and at 900°C for starts and acceler-
ation. The maximum permissible temperature for ground
operation is 715°C. Starts resulting in a tail-pipe temp-
erature which exceeds 900°C are hot starts and must
be entered on the aircraft forms. After 10 hot starts,
the engine must be inspected before flight. If the tail-
pipe temperature becomes excessive during engine oper-
ation, it can be reduced by retarding the throttle. If
sustained high temperature operation is permitted, the
excessive temperatures can lead to structural failure of
the turbine, the nozzle diaphragms, or the inner liners.

AIRSPEED LIMITATIONS.
The maximum permissible indicated airspeeds are as
follows:

Without wing tip tanks or a bomb bay fuel tank;
with landing gear, flaps, and arresting hook
retracted; and with canopy sliding panels

) Fe - S S T PR T See figure 5-2.
With wing tip tanks:

At 17,000 feet or below ..o 380 knots

At 20,000 feet .......... ..360 knots

At 30,000 FOLL ...roeonememmcemerm e 300 knots

AL40,000 feet: ..o aaniissa 240 knots
With a bomb bay fuel tank _...................270knots

With landing gear extended ... 175 knots
With flaps extended
.175 knots

Service Change 289 incorporated . . . . .
Sggig: Chmgf: 288 not ilt?corporated « « » +130 knots
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GROSS WEIGHT

OPERATING FLIGHT STRENGTH DIAGRAM 48,000 LB OR LESS
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Figure 5-2. Operating Flight Strength Diagram
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With arresting hook extended ..........................175 knots
With canopy sliding panels open .................... 175 knots

PROHIBITED MANEUVERS.

When carrying fuel in the wing tip tanks, large or
abrupt aileron deflections are prohibited. When carry-
ing a bomb bay fuel tank the airplane is restricted to
normal flying; vertical turns (angle of bank greater
than 45°) and wing-overs are prohibited.

ACCELERATION LIMITATIONS.

The strength of the airplane is specified on the V-n
envelope basis as shown in figure 5-2. The maximum
permissible accelerations in smooth air, without bomb
bay fuel tank, are shown for a gross weight of 48,000
pounds. At other gross weights, the maximum per-
missible accelerations are such as to maintain constant
products of gross weight and acceleration except that
a 6.0 G positive load, and a 2.0 G negative load shall
not be exceeded.

TURBULENCE.

In severe turbulence, the maximum recommended speed
is 250 knots IAS, At this speed, the greatest margin
of strength is available for withstanding gust loads.
The minimum recommended speed in severe turbulence
is 140 knots IAS, based on probability of stall or loss of
control. Whea severe turbulence is encountered, ma-
neuvers should be limited to those necessary to maintain
a safe attitude. In moderate turbulence, the permissible
speeds ‘and pilot imposed maneuvering accelerations are
those shawn in the lower portion of figure 5-2.

CENTER-OF-GRAVITY LIMITATIONS.

Flying characteristics will be normal for any normal
configuration if the CG limit is kept between 23% MAC
and 26% MAC. For further information, refer to Hand-
book of Weight and Balance Data, AN 01-1B-40.

WEIGHT LIMITATIONS.

The maximum recommended gross weights are as
follows:

Field take-off ... ... ......54000pounds
Catapulling ..c.osiiniciinis mimmepisisinns 54,000 pounds
Field landing .............................45000 pounds
Arrested landing -.....................................35,500 pounds

RUDDER LIMITATIONS.

Rudder shall be used during maneuvers to prevent attain-
ing yawed attitudes. Abrupt rudder deflections shall be
avoided at all speeds since dangerous yawed attitudes
may result. To prevent development of dangerous side-
slip attitudes, a rudder limiter has been installed in these
airplanes. The following instructions shall be observed
relative to this device:

1. The rudder limiting control switch shall be kept
in the NORMAL position except during take-off and
landing.

2. During take-off and landing, the rudder limiting

control switch shall be kept in the OFF position to
avoid the possibility of lack of rudder control in case
of malfunction of the rudder limiting system.

3. With the rudder limiter inoperative (limiter
control switch OFF or emergency boost operating), in-
tentional yawing and side slipping are prohibited at
any speed above 125 knots IAS and use of rudder is
restricted to that required for coordinated turns, di-
rectional trimming, and single-engine control.

4. Rudder limiter tests shall not be made in flight
because of the high angles of yaw required to actually
achieve a rudder limiter response at speeds below 140
knots IAS. Such tests shall be performed on the ground
only.

CARRIER OPERATION RESTRICTIONS.

Arrested landings with bomb bay stores or with fuel in
the bomb bay tank are not permitted. Catapulting with
fuel in the bomb bay tank is not permitted. The maximum
permissible arresting hook load is 106,500 pounds and
the maximum permissible longitudinal deceleration for
arrested landing is 3.3 G. The ultimate barrier engage-
ment force is 142,000 pounds, and the ultimate-strength
longitudinal deceleration for barrier engagement is 4.4 G.
RESTRICTIONS WITH BOMB BAY

FERRY TANK INSTALLED.

If the bomb bay tank is installed, observe the following
restrictions:

1. Maximum airspeed of 270 knots.

2. Normal flight maneuvers only are permitted. Un-
coordinated maneuvers resulting in yawed conditions are
not permitted.

3. Accelerations greater than 2 G and negative ac-
celerations are prohibited if the bomb bay tank contains
fuel.

4. Do not open the bomb bay doors in flight.

*5. At take-off, if bomb bay tank fuel is warm (ap-
proximately 80°F), do not exceed 25,000 feet altitude
during the first hour of flight. If the bomb bay tank
fuel is hot (approximately 100°F), do not exceed 15,000
feet during the first two hours of flight or 20,000 feet
during the next two hours of flight.

6. Arrested landings are prohibited with any fuel re-
maining in the bomb bay tank.

RESTRICTIONS WITH THE IN-FLIGHT
REFUELING PACKAGE INSTALLED.

With the in-flight refueling package installed arrested
landings are prohibited if the amount of fuel remaining
in the tank exceeds 100 gallons; however, field landings
may be made with the tank full. For additional infor-
mation, refer to TANKER PACKAGE NORMAL OP-
ERATION, Section IV.

RESTRICTIONS WITH THE TOW-TARGET
PACKAGE INSTALLED.

The only restrictions imposed by installation of the tow-
target package are those resulting from the strength
limitations of the tow-reel assemblies and related equip-
ment. For additional information, refer to TOW-TAR-
GET NORMAL OPERATION, Section IV.
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NOTE

Complete information on Flight Character-
istics with the aerodynamically balanced
elevator is not available at this publication.
The data pertinent to this configuration will
be supplied when available.

INTRODUCTION.

The outstanding features of the airplane are its speed,
its range, and its low stalling speeds. Control forces
are moderate for all flight conditions, and airplane re-
sponse is adequate at all speeds. The flight control hy-
draulic boost system supplies boost assistance to all sur-
face controls, reducing the amount of pilot effort
required to move them. In the event of complete failure
of the boost systems, sufficient mechanical advantage in
the elevator and aileron control systems permits normal
operation of the surfaces with increased pilot effort, The
rudder will require very high control forces. During
level flight, take-off, and landing, the airplane should
be kept in trim so that it will not be necessary to over-
come excessive forces in case of sudden boost loss. The
airplane should not be trimmed into high load-factor
turns or pull-ups. If this is done, the air loads are no
longer reflected as forces at the control wheel and the
pilot can easily exceed the G-load limit without realizing
it. Since the load factor varies with gross weight and
airspeed, caution should be used in turns and pull-ups,
so that the limit load factor for the particular flight
condition is not exceeded.

SECTION VI

STALL CHARACTERISTICS.
APPROACH TO STALL.

Stall warning in the form of light control buffeting
starts at 3 to 7 knots above stall speell and increases in
intensity during approach to the stall. Stall warning in
the form of airframe buffet is not adequate for power
approach landings; therefore, a “stick shaker” is pro-
vided to warn of impending stall. (For stall speeds, see
figure 6-1.)

AT THE STALL — POWER OFF.

With power off, flaps and gear up or down, the airplane
stalls with a straight-ahead, nose-down pitch and has
no tendency to roll or yaw. Relaxing back pressure on
the control wheel will result in an immediate recovery.

AT THE STALL — POWER ON.

With power on, extreme nose-high attitudes are reached
before the stall. At a cruise power of 2350 rpm and
34 in. Hg, the left wing drops slowly as the nose pitches
down in the stall. The left wing drop increases in
abruptness as power is increased. With full Military
Power, flaps and gear down, the airplane rolls left
abruptly, with a tendency to nose up. Aileron and rud-
der are ineffective against the left roll, but lateral con-
trol is regained -when normal recovery action is taken.
Down elevator must be applied to correct for high angle
of attack and as airspeed picks up the ailerons become
effective to correct for roll. Approximately 500 feet
of altitude will be lost during stall recovery.
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NORMAL RATED

GROSS

| INDICATED STALLING SPEED

NORMAL RATED

WEIGHT - LB LEVEL 30° BANK 45° BANK LEVEL 30° BANK 45° BANK
55,000 105 116 134 87 97 112
50,000 97 109 126 80 N 105
45,000 90 100 nz 74 83 97
40,000 79 90 107 66 75 89
35,000 80 96 67 80

POWER-OFF STALL SPEEDS —KNOTS IAS

GROSS WINDMILLING PROPELLERS WINDMILLING PROPELLERS
WEGHT-1L8 LEVEL 30° BANK | 45° BANK LEVEL 30° BANK 45° BANK
55,000 124 133 148 105 112 125
50,000 118 127 141 99 107 119
45,000 112 120 133 o5 102 12
40,000 105 113 125 89 96 106
35,000 99 106 17 84 90 99

Figure 6-1. Indicated Stalling Speeds

ACCELERATED STALLS.

Below 230 knots IAS it is possible to stall the airplane
before reaching the limiting structural G. The approach
to the stall will be indicated by considerable airframe
buffet for stalls at the higher G’s (3 to 4 G). At this
point, the control wheel should be eased forward to
prevent a stall. At speeds greater than 230 knots it
will be possible to apply limiting structural G to the
airplane before the stall is reached.

SPIN CHARACTERISTICS.

Intentional spins are prohibited. In case a spin is entered
accidentally, normal recovery procedure is recom-
mended. The procedure consists of retarding power to
idle, applying full opposite rudder, and rapidly pushing
the control wheel forward while holding the ailerons
in the neutral position.

FLIGHT CONTROL CHARACTERISTICS.
Aileron, elevator, and rudder controls are very effective
under all flight conditions as are the respective trim

tabs. A two-speed elevator trim tab control is installed
in some airplanes* for the purpose of enabling the pilot
to quickly trim the airplane in pitch at any airspeed.
(Refer to ELEVATOR TRIM, in this section.)

MANEUVERABILITY.

Hydraulic boost power to each control surface enables
good maneuverability at all airspeeds with moderate
pilot effort. The airplane can be easily controlled with
one hand during a carrier approach and landing or dur-
ing a wave-off. Best response for gaining altitude or
for accelerating to high speed in level flight will be
obtained at best climb speed. If airspeed is much below
best climb speed, the excess power for climbing or ac-
celerating to higher speed is low, and airplane response
will be slower. If holding altitude is important, the
highest operating speed should be maintained, as speed
may then be traded for maneuverability to permit tight
turning maneuvers or zoom climbs. The airspeed should
not be allowed to fall below the best climb value or
maneuverability will be decreased.

*Airplanes 124161 and 124181 only
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Figure 6-2. Mach Number Chart

SPEED FOR BEST CLIMB.

Speeds for best rate of climb are presented in figures
A-37 and A-38. You should become familiar with these
charts and memorize the approximate best climb speed
for each 10,000 feet altitude at combat gross weight.
Speed for best climb is important as it represents the
approximate speed at which you can get maximum level
flight acceleration and turning performance and best
rate of climb for altitude advantage.

TURNING PERFORMANCE.

The turning radius of an airplane varies with speed, alti-
tude, and load factor (G). The minimum turning
radius, which is most important in defensive maneuver-
ing, is achieved in this airplane at approximately 210
knots IAS at any altitude and at maximum allowable
load factor or stall buffet. If necessary, altitude should
be sacrificed to maintain airspeed. However, the actual
turning radius is not too sensitive to airspeed in this
speed range, so a few knots variation in airspeed will
not increase the turning radius appreciably. The maxi-
mum rate of turn of the airplane is obtained at the same

RESTRICTED

conditions of speed, altitude, and load factor as the
minimum radius of turn.

DIVING CHARACTERISTICS.

For the limits to be observed when diving the airplane,
refer to ACCELERATION LIMITATIONS, in Section
V. Near the limit dive speeds, (Mach number—approxi-
mately .78) the approach to the buffet zone may be
noted as light variations in elevator force and by a
gentle shuddering of the airplane. (For Mach number—
airspeed conversion, see figure 6-2.) This provides you
with a good warning of the safe limit for general
operation. There is no instability caused by compressi-
bility effects during dives. There is a gradual increase
in push forces with increasing airspeed, but the control
forces are not excessive. On airplanes with the aero-
dynamically balanced elevator, a dive above approxi-
mately 300 knots IAS will require a lightening in the
push force, or a slowly increasing pull force (depending
on the elevator trim tab setting) to maintain the dive
attitude as speed increases. This change in stick force
with increased speed is gradual and can be easily con-
trolled by trimming,
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PITCH CONTROL CHARACTERISTICS.

TAKE-OFF PITCH CONTROL.

Normal take-offs should be made with the elevator
trim tabs set at 10 to 12 degrees nose-up with full flaps
and at 5 degrees nose-up with half flaps. The elevator
trim tab setting for catapult take-off varies with loading
and gross weight. (Refer to CATAPULT TAKE-OFF,
Section I1.) For normal take-offs, with elevator boost
on, the tab settings given above will result in light
elevator pull forces at take-off and light push forces
immediately after the airplane is air-borne. The push
force is required to counteract the nose-up pitching mo-
ment that occurs as the speed increases and the airplane
gets free of ground effect. In the event of elevator
boost failure, control forces will be high but can be
controlled readily by use of the high-speed trim button.
In airplanes incorporating the aerodynamically balanced
elevators, the boost out forces are reduced sufficiently to
permit a boost out take-off with normal elevator trim
and moderately increased pilot effort.

EFFECT OF SPEED CHANGES

ON PITCH CONTROL.

The effects of speed changes on pitch control are normal
for this airplasie, The amount of force required to pro-
duce a given elevator deflection is directly proportional
to airspeed. Also, if the airplane is trimmed for level
flight and the speed is increased by adding power, a
push force is required to continue in level flight; if the
speed is decreased a pull force is required. In the land-
ing configuration when power is used for approach or
wave-off, elevator pull force will remain nearly constant
from a speed approximately 20 percent above stall speed
down to the stall.

EFFECT OF POWER SETTING ON
LONGITUDINAL TRIM.

The effect of any possible combination of changes in
power setting on longitudinal trim is slight, and in
most cases will be practically unnoticed with flight
centrol boost operating.

EFFECT OF FLAP AND GEAR POSITION

ON LONGITUDINAL TRIM.

Nose-up trim is required as flaps are extended. The
maximum trim change occurs at flap settings between
one-half and full flaps. Gear extension causes no ap-
preciable change in trim,

ELEVATOR TRIM.

The longitudinal trimming device on the airplane con-
sists of two electrically actuated trim tabs, one on each
elevator. On some airplanes® these trim tabs operate
at two speed rates, high speed and normal speed. A
switch button located on the control wheel controls
high-speed rate and should be used to trim during
low-speed flight, including take-offs and landings. A
trim tab control stick on the left console controls normal
speed rate and should be used when small changes in

longitudinal trim are required, such as during high-
speed flight. On other airplanes the elevator trim tabs
are not controllable at the trim stick. Trimming is
accomplished with the thumb slide switch on the control
wheel. With power off, the airplane may be trimmed
to approximately 20 percent above the stall speed, flaps
and gear either up or down. There is enough nose-down
trim available to trim to the maximum speed in. all
configurations.

EFFECT OF TURBULENCE ON PITCH CONTROL,

If severe turbulence is encountered during flight at low
speeds (below approximately 140 knots), the airplane
will be in danger of stalling. If severe turbulence is
encountered at high speeds (above approximately 320
knots) the airplane could be stressed beyond its struc-
tural limits. The recommended speed for flight in se-
verely turbulent air is 250 knots IAS, and maneuvers
should be limited to those necessary to maintain a safe
attitude. For additional information refer to TURBU-
LENCE, Section V.

DIRECTIONAL CONTROL CHARACTERISTICS.

DIRECTIONAL CONTROL DURING

TAKE-OFF AND WAVE-OFF.

When taxiing, good directional control is afforded by
application of light pressures to either brake, and good
ground steering can be obtained by asymmetric power
applications on the reciprocating engines. Because rud-
der forces are light and the rudder becomes effective at

WARNING

At speeds below 115 knots, military power
should not be applied to the operating engine,
as this will cause the airplane to roll in the

direction of the dead engine.

*Airplanes 124161 and 124181 only
126 RESTRICTED



SECURITY INFORMATION—RESTRICTED

Section VI

AN 01-60AAA-1

RATE OF ROLL AT 10,000 FT ALTITUDE

RATE OF
ROLL
(DEG /SEC)

120 160 200

—30 LB PILOT EFFORI

280 320 360 400

INDICATED AIRSPEED — KNOTS

H-184-93-3

Figure 6-3. Rate-of-Roll Chart

low airspeed (approximately 50 knots), no difficulty will
be experienced in controlling the airplane directionally
during take-off and wave-off. Skids and sideslips should
be held to a minimum.

DIRECTIONAL CONTROL WITH ONE
RECIPROCATING ENGINE INOPERATIVE.
Flight with one reciprocating engine inoperative pre-
sents a control problem only in the event that the engine

fails abruptly during take-off or wave-off with the flaps

and gear down and with the propeller windmilling. At
speeds below approximately 115 knots, yawed flight is
unavoidable with Military Power on the operative
engine.

RUDDER TRIM.

During level flight with power on one reciprocating
engine, power off and the propeller feathered on the
other reciprocating engine, and with the jet engine inop-
erative it will be necessary to apply rudder pedal force
even after full rudder trim is used to maintain unyawed
flight at speeds below approximately 140 knots. This
will be true with flaps and gear in either the up or down
position. If the jet engine is operating, it will be possi-
ble to trim out the yaw at speeds lower than 140 knots.
Less power is required from the reciprocating engine
when the jet is operating and thus the amount of un-
balanced thrust is reduced. With both reciprocating
engines operating, it is possible to trim to zero rudder
force over the entire speed range of the airplane.

ROLL CONTROL CHARACTERISTICS.

ROLL CONTROL DURING TAKE-OFF

AND WAVE-OFF.

During take-off and wave-off, aileron forces are very
light and stable with boost operating. No difficulty
should be experienced in keeping the wings level. With
boost off, these forces will be markedly increased.

EFFECT OF SPEED CHANGES

ON ROLL CONTROL.

Full aileron deflection is available at all airspeeds below
approximately 205 knots. At 205 knots, where a control
force of approximately 22 pounds is necessary to obtain
full aileron deflection, the aileron boost reaches its
maximum output. (See figure 6-3.) Therefore, rate of
roll will decrease as speed is increased above 205 knots,
since it will be impossible to obtain full aileron de-
flection because of high control forces. However,
sufficient rate of roll is available at all speeds to ade-
quately perform intended maneuvers,

EFFECT OF POWER SETTING OR FLAP AND
GEAR POSITION ON ROLL CONTROL.

The effect of power setting or flap and gear position is
negligible on the rate of roll of the airplane.
AILERON TRIM.

Trim tabs that are adjustable in flight are provided on
both ailerons. These tabs will maintain a given setting
indefinitely, unless changed intentionally, and will pro-
vide adequate lateral trim throughout the entire speed
range of the airplane,
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RECIPROCATING-ENGINE OPERATION IN FLIGHT.
Upon reaching cruising altitude:
L. Maintain climb power until cruising speed is

reached then retard the throttles and propeller master
lever to desired settings for cruise.

2. Check booster pumps and transfer pump oN for
all subsequent operation.

3. Periodically check for desired instrument readings.
(See figure 5-1.)

CARBURETOR AIR TEMPERATURE CONTROL.

Carburetor air temperature is normally controlled by the
automatic positioning of the intercooler flaps. However,
under some flight conditions, it may be advantageous to
manually control the intercooler flap position as fol-
lows:

1. At low altitudes, the change in carburetor air
temperature is small in comparison to a corresponding
change in intercooler flap angle. When intercooler flaps
are automatically controlled, the flap angle may be

Cweration

SECTION VIl

greater than that necessary to keep carburetor air temp-
erature within the dry limit. Therefore, it is possible
to close intercooler flaps manually with little change in
carburetor air temperature, In an emergency when
maximum range, maximum endurance, or maximum
speed is necessary at low altitudes, use the following
procedure: (a) If carburetor air temperature is below
the dry limit of 38°C, close intercooler flaps manually
until temperature reads 38°C, or until full closed posi-
tion is reached. (b) If carburetor air temperature is
at the dry limit of 38°C, close intercooler flaps manually
until temperature starts to rise.

Nofe

Reposition intercooler flap switches to AuTo-
MATIC when the special low-altitude conditions
described are no longer encountered.

2. During normal operation at low altitudes on
warm days, the induction air temperature may be too
high to keep carburetor air temperature below 38°C
even with intercooler flaps full open. In this case, in-
crease altitude or reduce power until carburetor air
temperature drops to 38° C; then close intercooler flaps
manually until carburetor air temperature starts to rise.

3. When Military Power is used at bigh altitudes on
warm days, carburetor air temperature may exceed the
dry limit of 38°C. If this occurs, reduce manifold pres-
sure one ifl. Hg for each 6°C above the dry limit. After
manifold pressure has been reduced, continued operation
with carburetor temperatures above the dry limit is
satisfactory.

SELECTION OF POWER SETTINGS AND USE
OF TORQUE PRESSURE TN ENGINE CONTROL.
Select power settings by use of the Nautical Miles per
Pound Fuel charts in Appendix I. Chart manifold pres-
sures for power settings below 2500 rpm should be in-
creased (or decreased) 14 inch for each 6°C CAT above
(or below) standard temperature. This adjustment of
manifold pressure is not permissible above 2500 rpm.
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Use torque pressure as a check that desired power is
being obtained. If torque pressure reading is not
normal for the manifold pressure and rpm setting selec-
ted, consider the following instructions before making
any further manifold pressure adjustments:

Note

Decrease MAP one inch for each 6°C CAT
above 38°C from MAP allowed at 38°C.

1. Check airspeed against applicable value obtained
from nautical miles per pound fuel curve.

2. When torque pressure is low: (a) If airspeed is
correct, torque pressure reading is probably inaccurate.
(b) If airspeed is low, engine malfunction is probable
and manifold pressure should not be increased to raise
torque pressure, since such increase may result in dam-
age to the engine.

Note

® Airspeeds may be affected by cowl flap posi-
tion; therefore, cylinder head temperature
and cowl flap position should be checked
to assure minimum cowl flap opening,

® For any torque pressure setting, the spread
between engines from the lowest to the
highest manifold pressure should not exceed
2 inches.

3. When torque pressure is high: (a) If airspeed
is correct, torque pressure reading is probably inaccurate.
(b) If airspeed is high, reduce manifold pressure until
desired torque pressure is obtained. If airspeed is still
high, the chart miles per pound are conservative.
Torque pressure and rpm should be read simultaneously
for accuracy in determining horsepower. To convert
torque pressure to brake horsepower, multiply engine
rpm X .00412 X torque pressure.

EXAMPLE: For Normal Rated Power at 2600 rpm and
torque pressure of 170 psi, find brake horsepower as
follows:

RPM X .00412 X torque pressure = BHP

2600 % .00412 = 10.712 X 170 = 1821.04 BHP
Magneto checks can be made in flight by reference to
torque pressure reading. Although no rpm drop will
occur during operation on a single magneto, torque
pressure will decrease. A drop in pressure up to approx-
imately 10 percent of the BOTH value indicates satis-
factory ignition condition.

TORQUE PRESSURE AND MANIFOLD
PRESSURE RELATIONSHIP.

While torque pressure and rpm together furnish precise
data on engine output (and consequently airplane per-
formance), a comparison of torque pressure and mani-
fold pressure furnishes a means of evaluating engine
condition. (See figure 7-1.) A damaged or malfunction-
ing part of the engine will decrease the energy other-
wise available to the propeller, requiring increased
power input (manifold pressure) to maintain the same
power output. For example, if one cylinder were to cut

out, the power loss could easily be regained if the throt-
tle is advanced to restore the original torque pressure.
However, the increase in manifold pressure would result
in an increased load on the remaining good cylinders.
Other factors also affect the relationship between torque
pressure and manifold pressure. If the engine is held
at a given power output (measured by constant rpm
and torque pressure), it may be necessary to change
manifold pressure with variations in altitude, humidity,
amount of supercharging, carburetor air temperature,
engine temperature, fuel-air ratio, exhaust back pressure,
and accessory load. It is evident, therefore, that the
torque pressure indicator and the manifold pressure
indicator do not replace each other, but are comple-
mentary to each other. Proper engine operating tech-
nique is to use manifold pressure (corrected for temp-
erature) and rpm to set power and torque pressure to
measure and adjust power output. At all times the
pilot should know the correct relationship between the
torque pressure indicator, the manifold pressure indi-
cator, the fuel flowmeter, and the airspeed indicator,
as well as the meaning of any change in their relation-

ship.
}; CAUTION

Manifold pressure and rpm must be consid-
ered the primary basis for engine operation.
Torque pressure is to be used only to adjust
power within the manifold pressure limits.
Disregarding manifold pressure may lead to
incorrect power settings and abuse of the
engine,
ENGINE ROUGHNESS.
Engine roughness and “cutting out” might be traced
to faulty ignition. Since the airplane is used for opera-
tion above 30,000 feet at high powers (up to 2300 bhp),
the air in the distributor and magneto is pressurized.
At these high altitudes air is a poor insulating medium
because of its low density; therefore, pressurizing the
magneto and distributor provides sufficient resistance
to prevent flashover. Each distributor incorporates an
air pump and is provided with a steel tubing system to
pressuriz_e the magnetos and distributors. The pressure
is controlled by four altitude valves, two located in the
magneto and one in each distributor. These valves open
at low altitudes to permit venting and close at high alti-
tudes for pressurizing.

IGNITION MALFUNCTION. There are two types of
ignition malfunction which can occur. Both types cause
rough engine operation and “cutting out.” The first
type may occur at any altitude and may be caused by any
of the common ignition troubles such as fouled spark
plugs, burned or pitted breaker points, breakdown of
insulation due to accumulation of oil or water in mag-
neto, distributors, harness, etc. The second type will be
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Figure 7-1. Normal Torque Limit Chart

encountered primarily at high altitude and is due to
insulation breakdown caused by malfunction of the
ignition pressurizing system. Since this type of mal-
function is easily confused with turbosupercharger
surge, a careful study of the surge curves should be
made to eliminate this possibility. If high-altitude ig-
nition trouble is indicated, the ignition pressurizing sys-
tem should be checked.

Note

Under some flight conditions, such as a sus-
tained power-off descent, overcooling of the
cylinders may occur, even with cowl flaps fully
closed. Spark plug fouling and inability of the
engine to accelerate satisfactorily may result.
This condition may be avoided during pro-
longed idle periods by intermittent applications
of power.

CARBURETOR ICING. The possibility of carburetor
ice with impeller-type fuel injection is slight. The in-
duction system on this airplane further lessens the possi-
bility of ice by heating the air before it enters the car-
buretor, thus vaporizing the moisture in the inducted
air, If the air intake screen becomes iced, the alternate
air door will automatically open and route warm air
from the nacelle into the system. When the ice is
melted, the door will automatically close.

Note

Under flight conditions at low altitude and low
power, some icing of the carburetor may occur.
If carburetor air temperature is 5°C or less,
make sure intercooler flaps are closed. If flaps
are closed and carburetor air temperature is still
below minimum, operate at a higher power or
higher altitude until temperature is within
desired range.

DETONATION. Detonation should not occur on the
engines if proper operating limits and procedures are
observed. If detonation is detected, retard throttle im-
mediately; then use one or both of the following pro-
cedures: advance mixture control and/or manually in-
crease the cowl flap opening; then advance throttle to
desired position.

BACKFIRING. Backfiring can generally be attributed
to an abnormally lean mixture and/or pre-ignition, If
the mixture is too lean, the fuel in the firing chamber will
not be completely burned before a fresh fuel charge is
admitted. Therefore, the burning fuel will ignite the
fresh fuel while the intake valve is still open, causing a
backfire. Pre-ignition occurs when the engine is too
hot, thus igniting the mixture before the spark occurs.
When this happens much of the power is wasted push-
ing the piston downward while it is still rising in the
cylinder. This condition causes uneven power impulses,
excessive pressures and temperature, and a loss of power.
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Some other causes of backfiring are “jockeying” the
throttle on a cold engine, badly burned spark plugs,
magneto malfunction, incorrect timing, improper valve
operation, or turbosupercharger surge. When any back-
fire occurs, the throttle should immediately be retarded
until the cause is determined and corrected.

SYNCHRONIZATION OF ENGINES.

The electrical propeller synchronizer provides auto-
matic propeller synchronization when desired. When
the propeller master selector switch is at NORMAL, the
synchronizer is automatically in operation except during
movement of either master lever or toggle switches. As
soon as movement of these controls ceases, the syn-
chronizer becomes operative. In the synchronization sys-
tem, the left engine is designated as the “'master” en-
gine, and the right engine as the “slave.” Once the speed
of the master engine has been selected, the slave engine
synchronizes its speed to that of the master engine. The
synchronizer cuts out whenever the governors are at
full increase rpm setting, so that failure of the master
engine on the take-off will have no effect on the slave
engine. To prevent the slave engine from following the
master engine in event of failure or overspeeding during
flight, a limiting device restricts the number of rpm that
the slave engine can follow the master engine. The
limiting device centers itself on the rpm of the slave
engine (as determined by movement of master lever or
right toggle switch) and will allow the slave engine to
increase or decrease only 3 percent of its rpm. This
gives the slave engine a 6 percent range, but only 3
percent either way of center. If the difference between
the rpm of the master engine and slave engine is greater
than the limited range of the slave engine, a resynchro-
nize button, located on the synchronization panel, may
be used. When the resynchronize button is depressed
momentarily and released, it recenters the limiting de-
vice, allowing the slave engine rpm to change another
3 percent toward that of the master. This procedure may
be repeated until the engines are synchronized.

USE OF MILITARY AND TAKE-OFF POWERS.

It is often asked what the consequences would be if the
30-minute limit at Military Power and the 5-minute limit
at Take-off Power were exceeded, Another frequent
inquiry is how long a period must be allowed after the
specified time limit has elapsed until Military Power
can again be used. These questions are difficult to
answer, since the specified time limits do not mean that
engine damage will occur if the limits are exceeded, but
are meant more to keep the operating time at high
power to a reasonable minimum in the interest of pro-
longing engine life.

It is generally accepted that high power operation of
an engine results in increased wear and other deterior-
ation and necessitates more frequent overhaul than low
power operation. However, it is apparent that a certain
percentage of operating time must be at maximum
power. The engine manufacturer must prove his engine

in qualification tests in which a limited amount of the
running is done at Military and Take-off Powers to
prove ability to withstand the resulting loads. It is es-
tablished in these tests that the engine will handle sus-
tained high power without damage. Nevertheless it is
the aim of the manufacturer and to the best interests
of the user to keep within reasonable values the amount
of high power time accumulated on the engine. The
most satisfactory method of accomplishing this is to
establish time limits that will keep operators constantly
aware of the desire to hold high power periods to the
shortest time that the flight plan will allow, so that the
total accumulated time and resulting deterioration can
be kept to a minimum. Constant effort must be made to
keep the over-all time at Military and Take-off Power
to a minimum.

Another factor to be remembered in operating R-2800°
engines at high power is that full Military or Take-off
Power is preferred over 2800 rpm with reduced mani-
fold pressure. Use of full power results in less engine
wear for two reasons. First, the higher resulting brake
horsepower decreases the time required to obtain the
objective of such high-power operation. At take-off, for
example, the use of full power decreases the time re-
quired to reach an altitude and airspeed where it is safe
to reduce power and shortens the time required to reach
the airspeed that will provide more favorable cylinder
cooling. Second, high rpm results in high loads on the
reciprocating parts and crankpin bearings because of
centrifugal and inertia forces of the rapidly rotating
parts. As these loads are partially offset by the gas pres-
sure in the cylinder, pressures resultitg from use of full
military manifold pressure will give lower net loads and
less wear on these parts. Sustained high rpm, not sus-
tained high manifold pressure, is a major factor pro-
ducing engine wear, and any reduction of “rpm min-
utes” and “piston ring miles” is advantageous.

The time limits of 30 minutes for Military Power and
5 minutes for Take-off Power were established on the
basis of their respective need in actual service operation.
The nature of conditions calling for Military Power
operation is usually such that periods as long as 30 min-
utes are required. On the other hand, take-offs rarely
last for more than 2 or 3 minutes. Also, conditions pre-
ceding and during take-off are more stringent than
those accompanying the average appli~ation of Military
Power. The engine is run up to Take-off Power on the
ground at zero or very low airspeed, with a minimum
of cooling airflow available, and dusty conditions often
prevail. When Military Power is used in flight, the air-
plane is usually above dusty strata, and better cooling
is available,

TURBOSUPERCHARGER SURGE.

Turbosupercharger surge is a particular characteristic
of centrifugal compressors and may be encountered at
high altitudes with low rpm settings arid high manifold
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pressures. Whenever the airflow of air compressed by
the turbocompressor stalls, a surge condition is created.
This surge results in cyclic fluctuations of engine speed
and torque pressure with lesser variations of manifold
pressure and fuel pressure, or in a momentary collapse
of engine power similar to “cutting out.” Any factor,
such as rapid movement of the throttle, which will
change the turbosupercharger airflow without changing
the turbo pressure, tends to bring the turbocompressor
close to the point of surge. The possibility of inducing
surge will be reduced by always moving the throttle
slowly and smoothly. If surge occurs, it may be stopped
by slowly increasing engine rpm, retarding the throttle,
or both; the throttle may then be slowly advanced to the
desired power. If surge cannot be stopped by this pro-
cedure, it may be necessary to reduce altitude. Every ef-
fort should be made to avoid surging, as it may induce
backfiring of the engine and damage the air induction
system.

CYLINDER HEAD TEMPERATURE
CONSIDERATIONS.

The airplane has automatic cowl flap control to main-
tain desired cylinder head temperatures for all normal
ground and flight operating conditions. There are two
reasons for having this automatic system, First, it is con-
venient for the pilot in that constant attention to cylinder
head temperatures and cowl flap adjustment is unneces-
sary. Second, the flaps are controlled automatically to
the minimum position for satisfactory cooling; therefore,
minimum cooling drag is realized at all times and air-
plane performance is compromised the least amount
possible to achieve adequate cooling. “Cooling drag” is
the cost to airplane speed and range due to the necessity
of cooling the engines. As cowl flaps are opened for this
purpose, nacelle frontal area is increased and the nega-
tive pressure causes more air to pass through the re-
strictive passages inside the cowling to cool the cylinders,
rather than over the relatively smooth outside of the
nacelle. Both of these conditions create increased drag,
and result in a lower airspeed at a given power setting.
During Military Power climb (best rate-of-climb speed
for reciprocating engines only) on an extremely hot
day, the cylinder head temperature limit may be ex-
ceeded even with cowl flaps wide open. If this occurs,
airspeed should be increased as necessary to maintain
temperature limits. Very little climb performance loss
occurs under these conditions. If the jet engine is also
operated at Miltary Power for climbing above 20,000
feet, airspeed for best rate of climb is increased to a
point at which cylinders can be cooled at any tempera-
ture encountered, and range is not unduly affected.
During Normal Rated Power climb at high altitudes on
a hot day, cylinder head temperature may be between
the maximum continuous limit and the maximum limit
on the cockpit gage with mixture control in NORMAL.
It is permissible to continue climbing with temperature

in this range for 30 minutes, as operation at the maxi-
mum cylinder head limit is approved in the engine speci-
fication and operating instructions for 30 minutes at
Normal Rated Power. It should be kept in mind that the
combustion and rpm loads are lower at Normal Rated
Power than at Military Power,

The engine is entirely capable of operating without
damage at Normal Rated Power for 30 minutes with
cylinder head temperature above the continuous limit
as long as it is kept under the maximum limit. Rich
mixture is available for cooling if temperatures exceed
maximum. (Refer to USE OF MILITARY AND TAKE-
OFF POWERS, in this section.) However, operating in
this manner means increased engine wear. Here, again,
it is well to remember that strict adherence to the con-
tinuous temperature limit is not so important as keeping
the cumulative length of time above the limit to a mini-
mum in the interest of prolonging engine life. Also, as
in the case of Military Power usage, operation above the
continuous limit should be discouraged for all flight
conditions which do not require maximum airplane per-
formance, During routine flights when no specific mis-
sion is to be accomplished, cylinder head temperatures
should always be kept below the continuous limit when
operating at Normal Rated or cruise power. Under these
conditions, it may sometimes be desirable to position
cowl flaps manually to obtain cylinder head tempera-
tures around 200°C. If this is done, it should be remem-
bered that range data in the flight handbook may not
apply, since opening cowl flaps to provide cooler cylin-
ders increases cooling drag, thereby adversely affecting
airplane range.

MANUAL LEANING.

In order to conserve fuel on extended flights, yet main-
tain proper engine operating conditions and tempera-
tures it may be necessary to manually set the recipro-
cating-engine mixture controls to the desired positions.
With normal cruise settings, the procedure for obtain-
ing maximum endurance is as follows: After reaching
cruise altitude and leveling off, establish the desired
cruise power setting with mixture control in RicH. Allow
flying conditions to stabilize for about 5 minutes with
the airplane trimmed for cruising flight. Set the mixture
for each engine as follows:

1. Note the torque pressure obtained in RICH mixture.

2. Engage the primer and watch the torque pressure
indicator for a rise, drop, or steady indication. Note the
maximum torque pressure reading then release primer
and advance the throttle to 8 percent above the maxi-
mum reading obtained.

Necte

If torque pressure drops, RICH position is at
or richer than best power. If it is richer than
best power, torque pressure will rise as mix-
ture is leaned.
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Note

@ If torque pressure remains steady, either RICH

position is near the lean end of best power
mixture range or the primer is inoperative.
To check the primer, manually lean the mix-
ture until a definite drop in torque pressure
occurs, then apply prime, If primer is work-
ing torque pressure will immediately rise.

® If torque pressure rises or rises and falls,
RICH position is leaner than best power.

3. Manually lean the mixture until torque pressure
drops to the stabilized T.O.P. observed in step 1.

4. After setting mixture, re-check manifold pressure

and torque pressure readings and tighten friction lock.
Once the mixture is set, the automatic features of the
carburetor should maintain the correct fuel-air ratios as
power is varied with throttle within a moderate range.
However, for any substantial change of power or alti-
tude it is advisable to reset the mixture using the same
method.
A sample problem follows, showing how to use the 8
percent torque pressure reduction method of manual
leaning. The values shown in the problem will vary with
airplane weight and pilot preference.

1. Stabilized T.O.P. (RICH mixture) is 125 psi.

2. Maximum T.O.P. determined by priming is 126
psi.

3. With mixture control at RICH, increase T.O.P. to
136 psi (8%, above maximum).

CAUTION

Cylinder head temperatures may become critical with
manual leaning. Do not exceed maximum allowable
femperature.
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4. Lean out final mixture adjustment to give stabil-
ized T.O.P. of 125 psi.

JET-ENGINE OPERATION IN FLIGHT.

The jet engine may be used in flight for conditions re-
quiring maximum speed and climb or evasive maneuvers.
Approximately 20 to 30 seconds are required to start
the jet engine and obtain full power; therefore, if the
need for the use of the jet engine can be anticipated, the
engine should be started and idled until full power is
desired. For starting procedure, refer to STARTING
JET ENGINE IN FLIGHT, Section II.

FUEL SYSTEM MANAGEMENT.

Fuel flow from all tanks except the ferry tank is auto-
matic and no tank selection is necessary. However, the
following fuel management is required:

1. Boost pumps on for starting and for all subsequent
normal operation,

2. Cross-feed valves normally oFr. Cross-feed valves
oN for jet engine or ferry tank operation and take-off.

3. Engine shutoff valve oPEN. (Emergency engine
control switches NORMAL oN for all normal operation.)

4. Fuselage tank transfer pump AuTo for all normal
operation.

5. Emergency fuel pumps oN for take-off and land-
ing.

6. Tip tank air pressure switch oN for all normal
operation,

Note

If cabin compressor fails, tip tank fuel cannot
be used.

7. Just before take-off with jet engine operating,
check jet-engine emergency fuel system operation. (Refer
to EMERGENCY FUEL SYSTEM TEST SWITCH, Sec-
tion L)

8. If necessary to jettison wing tip tanks, pull tip
tank release handle, (A continued decrease of fuel
quantity in wing tanks indicates that tip tanks are
empty.)

9. If ferry tank is installed, the fuel will be used
whenever the ferry tank pump switch is turned ON
(circuit breakers in), the cross-feed valves are turned ON,
and the indicator light is out. When the light illumi-
nates, indicating the tank is empty, turn the pump switch
and the cross-feed valve oFF, Fuel from the ferry tank
should be used immediately after take-off. Normal tank
sequencing will automatically begin when ferry tank
is empty,

FUEL BALANCE CONTROL.

If fuel consumption is excessive from one tank during
normal flight using reciprocating engines, temporarily
turn cross-feed valves oN and booster pump for lowest
tank OFF to prevent an unbalanced condition. If all three
engines are being used, maintain fuel balance by tempo-
rarily turning cross-feed valve for tank indicating lowest
fuel level to oFF. When approximately 50 gallons of tip
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tank fuel has been used, fuel will continue to transfer
down to approximately 30 gallons, even though air pres-
sure has been shutoff.

Note

When fuel quanity in either wing tank is low
(approximately 400 pounds), cross-feed valve
should be turned on.

FLIGHT CONTROL HYDRAULIC SYSTEM.
CONTROL BOOST CHATTER.

A condition known as boost chatter, a vibration of mod-
erate frequency and small amplitude, may be encountered
during operation of any control surface, although more
frequently during movement of the ailerons. Appear-
ance of such chatter is very rare and is attributed to the
presence of air in boost valve. It should not cause any

great concern, as it is merely uncomfortable and does
not damage the airplane or cause any appreciable loss of
boost. Moving the controls back and forth several times
may eliminate boost chatter in flight, and working the
controls full throw several times before take-off may
lessen the possibility of its occurrence.

Control. boost chatter may also occur if a piston in one
of the control boost pumps sticks. This can be checked
by operating one engine and displacing the chattering
control as far as possible. If chatter continues the pump
on the operating engine should be checked and/or re-
placed. If chatter stops when the engine is stopped and
starts again when the engine is started the pump on that
engine should be replaced. Regardless of the cause, a
take-off should never be attempted while boost chatter
is present,
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INTRODUCTION.

Each crew member has primary duties to perform be-
cause of his specialized function in carrying out a tactical
mission, In addition to his specialized function he must
perform various checks related to safe and efficient
operation of the airplane, These latter duties, listed in
this section, should be integrated with the specialized
duties.

DUTIES OF THE PILOT.

The pilot’s duties are fully covered in Sections II, III,
and IV. When the tow-target equipment is to be used,
the pilot co-ordinates related phases of operation with
the reel operator, Similarly, when the in-flight refueling
package is installed, the pilot co-ordinates related phases
of operation with the refueling operator. These phases
of operation are covered in Section IV.

DUTIES OF THE BOMBER-NAVIGATOR.
EXTERIOR CHECK.,

1. Check security of exposed radio and radar an-
tennas.

2. On night flights, check exterior lights for proper
illumination.
INTERIOR CHECK — ALL FLIGHTS.
Bomb bay door switch OFF.
Shackle heater switch OFF.
Bomb salvo switch guarded OFF.
Bomb arming switch SAFE,
Bomb station indicator switch OFF.

bl ot o

A

ey SECTION v I I

6. Circuit breakers (bombing controls) in.
7. Inverter stand-by switch NORMAL,
8. Flight instrument transformer stand-by switch
MAIN.
9. Exterior light switches OFF,
10. HF control switch OFF,
11. Approach light oFF.
12, Advise pilot when ready for external power to be
connected.
13. First-aid kit and water canteen stowed in place and
properly stocked.
14. Stowage cases and equipment secure.
15. Seat back release and shoulder harness functioning
properly. ‘
16. Sliding canopy panel operating correctly.
17. Rearview mirrors clean,
18. Canppy shade operating. properly and not cracked.
19. Check operation of all communication equipment.
20. Check ASB-1 equipment.

[vamons )

Radar ground checks must not be made within
50 feet of operations involving fuel. Tests indi-
cate that electrical energy from radar equip-
ment may ground through steel tools, common
pencils, etc, causing ignition of fuel vapors.
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21. Check oxygen equipment and operation. (Refer to
OXYGEN SYSTEM PREFLIGHT CHECK, Section
IV.)
INTERIOR CHECK — NIGHT FLIGHTS.
Before night or instrument flight:

1. Check all lights and instruments at your station
while accomplishing the normal interior check.

2. Ascertain that a reliable flashlight is on board.
ALTERNATING-CURRENT CHECK.,
Make the following check at the pilot’s direction:

1. Have the third crewman turn on armament a-c
power switch at the third crewman’s station,

2, Check the two push-to-test warning lights on the
a-c power panel to assure that the lights are not burned
out. Make sure that the lights are not dimmed.

3. Check for a voltmeter reading of 115 volts at all
positions of the voltmeter switch other than the oFf
position.

BEFORE LANDING.,

1, Canopy sliding panel open at the same time pilot
opens canopy panel.

2. Turn off unnecessary electrical equipment.

3. Safety belt and shoulder harness tightened.

DUTIES OF THE THIRD CREWMAN.
INTERIOR CHECK—ALL FLIGHTS.
1. Crew entrance ladder installed at the crew door.
2. Armament a-c power switch OFF,
3. Inform pilot when ready for external power to be
connected.
4. Hatch to bomb bay closed and secure.
5. Escape hatch open and secure.
6. Interphone switch at 1cs.
7. Head rest secure and shoulder harness adjusted.

8. Check oxygen equipment and operation, (Refer to
OXYGEN SYSTEM PREFLIGHT CHECK, Section
IV.)

9. Spare cans of hydraulic fluid on board and filled.

INTERIOR CHECK—NIGHT FLIGHTS.

Before night or instrument flight, check all lights and
instruments at your station while accomplishing the
normal interior check.

EMERGENCY HYDRAULIC SYSTEM

GROUND TEST.

Make ground check of the emergency hydraulic equip-
ment at the pilot’s direction:
1. Battery switch oN.

2. Check accumulator pre-charge air pressure by
placing the fill valve in the FILL position and then
opening the dump valve (fluid discharge valve). Pres-
sure gage reading should stabilize at 1200 psi.

3. Close dump valve; place filling valve at OFF.
Emergency hydraulic pump should start and hydraulic
pressure should build up to 2850 (* 50) psi. When
this pressure has been attained, pump should stop.

4. Check emergency hydraulic system pressure switch
by cycling the parking brake valve several times, until
the emergency pump cuts in. Pressure reading at the cut-
in point should be 2550 (= 50) psi. Pressure should
build up to 2850 (* 50) psi and pump should stop.

FUEL FERRY TANK GROUND TEST.
If installed, make ground check of the fuel ferry tank
system at the pilot’s direction:

1. Push in circuit breakers on ferry tank control

panel.
2. Move transfer pump switch to oN, and check for
momentary illumination of fuel pressure indicator light.

3. Turn pump switch OFF.

BEFORE TAXIING,
1. Stow crew entrance ladder and close crew door.
2. Check bomb bay doors closed.

AFTER TAKE-OFF,

After an altitude of approximately 200 feet is attained,
close escape hatch and check for security.
BEFORE LANDING.
To prepare for landing:

1. Open emergency escape batch and check for se-
curity.

2. Safety belt and shoulder harness tightened.

3. Turn off all unnecessary electrical equipment.

DUTIES OF THE TOW-TARGET OPERATOR.

If the third crewman is the tow-target operator he will
have various checks to perform in addition to those listed
under DUTIES OF THE THIRD CREWMAN in this
section. (Refer to TOW-TARGET EQUIPMENT, Sec-
tion IV.)

DUTIES OF THE REFUELING OPERATOR.

If the third crewman is the refueling operator, he will
also have various checks to perform in addition to those
listed under DUTIES OF THE THIRD CREWMAN,
in this section. (Refer to IN-FLIGHT REFUELING
TANKER PACKAGE, Section IV.)
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INTRODUCTION.

This section contains only those procedures which differ
from, or are in addition to, the Normal Procedures out-
lined in Section II. Repetition has been used, where
necessary, for emphasis, clarity, or continuity of thought.
Discussion relative to operation of the systems mentioned
in this section is included in Section VII.

NIGHT FLYING.

The airplane does not present any unusual characteristics
during night flight. It is good policy, however, to famil-
iarize yourself with the location and operation of all
switches in the cockpit. Switch locations and lighting
equipment differ in various models of this airplane, so
be sure you are familiar with the airplane you are going
to fly and, as an added precaution, carry a flashlight. It
is also advisable to carry a pair of dark glasses, on long
cross-country flights, to preclude the possibility of flash
blindness should severe thunderstorms be encountered.
Instrument lights may be turned to full bright under
these conditions and the edge-lighted instruments will
present no glare or reflection problem.

INSTRUMENT FLIGHT PROCEDURE.

Instrument flying in this airplane, as in all airplanes,
requires constant attention to flight instruments at all
times. The airplane has light boost on forces which,
along with low stalling speeds, contribute to acceptable
characteristics for instrument flying.

INSTRUMENT TAKE-OFF.

After the engine check-out is completed, make usual
line up on runway, hold brakes, and advance jet-engine
throttle to take-off power:

Section IX

1. Advance reciprocating-engine throttles and release’
brakes,

2. Maintain run'way heading with directional gyro
using light brake applications until rudder becomes ef-
fective. (Approximately 50 knots.)

3. Take off at normal airspeed and establish initial
climb, Hold wings level with reference to attitude gyro.

INSTRUMENT CLIMB.

1. At approximately 115 knots, retract landing gear
and reduce throttles to desired manifold pressure and
propellers to desired rpm for climb.

2. Secure jet if it is not needed to maintain desired
climb.

3. Retract flaps at 130 knots and 500 feet.

4. Trim airplane for 500 feet per minute climb. (Ap-
proximately 170 knots IAS.) Climbing turns should
not exceed one needle width,

INSTRUMENT CRUISING FLIGHT,

The airplane has good handling characteristics through-
out its normal speed range. When selected cruise altitude
and speed are reached, retrim the airplane for level
flight and adjust gyro horizon to proper setting.

Note

Turn indicator should be calibrated in VFR
flight to determine needle-width deflection for
a standard 3-degree per second rate of turn,

SPEED RANGE. The chart below contains average
speed and settings based on 10,000 feet altitude, with
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NTER witH
GEAR UP
FLAPS UP
SPEED - 150 KNOTS IAS

==
PRELANDING CHECK
GEAR DOWN

FLAPS /3
RPM - 2600

MAP - 34"
SPEED - 120 KNOTS IAS
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SPEED - 105 KNOTS IAS

e

TIME-10 MINUTES

2

MISSED
APPROACH

GCA FIX POINT ()

Figure 9-1. Standard GCA Pattern

both reciprocating engines operating and jet engine off
at 40,000 pounds gross weight, gear and flaps up.

KNOTS
(IAS) RPM MP
Climb to 10,000
feet from S.L....145 2600 47.5 In. Hg NORMAL

Maximum range
cruise..................179

MIXTURE

1980 35.0 In. H NORMAL

Normal rated
power cruise....240 2600 47.5 In. Hg NORMAL

RADIO AND NAVIGATION EQUIPMENT. The ra-
dio and navigation equipment is not abnormally affected
by static. However, the radio compass may be affected
by extreme atmospheric or precipitation static. If the
weather is very bad, precipitation static may build up to
severe intensity and then suddenly may be discharged
from the airplane. Thereafter, range signals may come
through very clearly. If signals become inaudible be-
cause of precipitation static while using the compass
position, switch to LoOP and use aural-null procedures.

DESCENT,

Normal descent procedures are followed. The windshield
defroster should be turned on if low temperatures are
encountered, and care should be taken to avoid over-
cooling the engines if descent is made at low or idle

power.
HOLDING.

If holding procedure is necessary and the fuel supply
is low, fuel consumption can be reduced by using power
settings of 1980 rpm and enough manifold pressure to
maintain an indicated airspeed of 120 knots.

INSTRUMENT APPROACHES.

Instrument approaches have no unusual characteristics
and normal procedures should be used. (Refer to
LANDING, Section II.) If conditions warrant the use of
a windshield wiper, it should be turned on prior to the
approach. With power off and flaps and gear down, the
glide angle is quite steep. Rate of descent can, of course,
be controlled by use of power. (For standard GCA pat-
tern, see figure 9-1.) :
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LETDOWN. Letdowns can be made with landing gear
up or down, and gear position will have very little effect
on trim, If icing conditions exist, it is best to leave the
landing gear up as long as possible, because of the pos-
sibility of accumulations of ice creating a heavy drag
condition, A normal letdown procedure is illustrated in
figure 9-2.

ICE AND RAIN.

No anti-icing devices are provided in this airplane. In
icing conditions, ice will build up on the leading edges,
thereby greatly disturbing the airflow over the surfaces
and resulting in a dangerous loss of lift. This fact, along
with the weight increase, can make airplane control be-
come very sluggish and stalling speeds so high it may be
impossible to maintain altitude, Rime ice will normally
form in horizontal ridges along the leading edges and
will mostly be encountered in rain, sleet, etc. Clear ice
is very hard, has no definite pattern, and usually forms
in turbulent air. Altitude should be changed immediately
upon the first sign of ice accumulation. If heavy ice
builds up, accelerated pull-outs may break some of it
off. Icing may occur in clouds, rain, fog, sleet, wet snow,
supersaturated vapor and high humidity. The tempera-
ture range most conducive to ice formation is 0°C to
- 15°C (32°F to 5°F). Icing is likely to occur below
temperature inversions, along fronts, and over mountain-
ous terrain where the forced lifting of unstable air is
common. Inversion ice can be avoided by climbing to
higher altitudes but to avoid trouble, your flight should
be planned to avoid these areas if possible. During
instrument flight conditions, carburetor icing may occur
at low altitudes when low power is used. If carburetor
air temperature is 5°C or less, make sure that intercooler
flaps are closed. If, with the flaps closed, carburetor air
temperature is below minimum, operate at a’higher pow-
er and, if necessary, at a higher altitude until the temper-
ature is within the desired range. Additional information
concerning carburetor icing is given in Section VIIL.

TURBULENT AIR AND
THUNDERSTORM FLYING.

g ———

{ CAUTION |

Flight through a thunderstorm should be
avoided, if at all possible. However, many rou-
tine flight operations require a certain amount
of thunderstorm flying, since it is not always
possible to avoid storm areas. A pilot using
modern equipment and possessing a combina-
tion of proper experience, common sense, and
instrument flying proficiency should have no
trouble flying through thunderstorms,

Power setting and pitch attitude are the keys to proper
flight technique in turbulent air, The power setting and
pitch attitude required for desired penetration airspeed
should be established before entering the storm and,
if maintained throughout the storm, will result in a
constant airspeed, regardless of any false readings of the

airspeed indicator. In severe turbulence the maximum
recommended speed is 250 knots IAS. At this speed the
greatest margin of strength is available for withstanding
gust loads. The minimum recommended speed for severe
turbulence is 140 knots IAS, based on the possibility of
stall or loss of control. When severe turbulence is en-
countered maneuvers should be limited to those neces-
sary to maintain a safe attitude. In moderate turbulence,
the permissible speeds and pilot-imposed maneuvering
accelerations are those shown in figure 5-2.

BEFORE TAKE-OFF. Refer to Section V for best pene-
tration speed and, after a thorough analysis of the
general weather, plan the flight to avoid thunderstorm
areas if possible. Be sure to check all flight instruments,
navigation equipment, pitot heater, and instrument panel
lights for proper operation.

APPROACHING THE STORM. When approaching
the storm, prepare the airplane by adjusting the power
controls to safe penetration speeds, turn pitot heater on,
check settings of gyro instruments, and turn off all radio
equipment rendered useless by static. During night
flights, turn cockpit lights full bright or wear dark
glasses to minimize blinding effect of lightning. If
lightning is prevalent, turn floodlights on.

§ cAuTION |

Do not lower gear and flaps, as the flaps and
gear doors are not designed for the load im-
posed by gusts and it will decrease the aero-
dynamic efficiency of the airplane.

IN THE STORM. While flying through the storm, ob-
serve the following precautions:

1. Maintain, throughout the storm, the power setting
and pitch attitude established before entering the storm.
Hold these constant and your airspeed will be constant,
regardless of the airspeed indicator,

2. Maintain attitude. Concentrate principally on
holding a level attitude by reference to the gyro horizon.

3. Maintain original heading. Do not make any turns
unless absolutely necessary.

4. Don’t chase the airspeed indicator, since doing so
will result in extreme airplane attitudes. If a sudden
gust should be encountered while the airplane is in a
nose-high attitude, a stall might easily result. Because of
rapid changes in vertical gust velocity or rain clogging
the pitot tube, the airspeed may momentarily fluctuate
as much as 70 knots.

5. Use as little elevator control as possible to main-
tain your attitude in order to minimize the stresses im-
posed on the airplane,

6. The altimeter and rate-of-climb indicator may be
unreliable in thunderstorms because of differential bar-
ometric pressure within the storm. A gain or loss of
several thousand feet may be expected. Altitude must be
allowed to vary to let the airplane ride out the storm.
Make allowance for this condition in determining a
minimum safe altitude.

142 RESTRICTED



SECURITY INFORMATION — RESTRICTED

Section IX

AN 01-60AAA-1

Note
The most turbulent areas in a thunderstorm are
usually between 10,000 and 20,000 feet. The
least turbulent areas are usually above 30,000
feet or below 6000 feet. Therefore, altitudes
above 30,000 feet or below 6000 feet, are
recommended for thunderstorm flying.

[vamms )

Thunderstorm flying demands considerable
proficiency in instrument flying and should be
undertaken only by qualified instrument pilots.

COLD-WEATHER OPERATION.

Successful low temperature operation depends primarily
upon the preparations made in postflight inspection and
in anticipating the operation requirements of the follow-
ing day. Ice and frost will normally form on horizontal
surfaces first rather than on vertical surfaces and the
prevention of such conditions is much easier than the
removal. If the airplane cannot be kept on the hangar
deck it is best to anticipate snow, icing or heavy frost
conditions and use protective covering as necessary. If
heat from portable ground heaters is used for removal,
make certain that all remaining moisture is wiped off
with an absorbent cloth. If ice or frost is removed by
this method from the struts or landing gear, the cloth

should be soaked in the same type of hydraulic fluid

{Specification MIL-F-7083 (AER)7 that is used in the
struts, The Normal Procedures outlined in Section II
should be followed in addition to the steps listed below:

BEFORE ENTERING AIRPLANE.
1. Remove all protective covers from airplane.

2. See that moisture is drained from all fuel tanks and
fuel system drains.

3. On each reciprocating engine, check for free flow
at drains in main oil supply line and in inlet line of pro-
peller feathering pump. Apply heat if flow is not satis-
factory. Engine and accessory sections will require heat
at any temperature below — 18°C (0°F),

Note

If oil was drained after previous flight, oil
should be heated to at least 65°C (149°F) and
engine preheat completed before oil tanks are
serviced. For cold weather operation, service
tanks with oil (Specification MIL-L-6082A,
Grade 1065).
4. On each turbosupercharger, check for free flow
at drain in suction line from turbosupercharger oil tank.

5. Have landing gear and shock struts free from
dirt and ice; check for proper inflation.

CAUTION

Do not attempt to chip or scrape ice from the air-
Pplane, as serious damage to skin may result.

Note

If tires become frozen to the surface it is best
to free them by using ground heaters. However,
if portable heat is not available, they may be
partially released by overinflation. Do not use
the combination of heat and overinflation as
pressure may be increased beyond the safe
limits. When tires are released, reduce the pres-
sure to normal before take-off. When gear is
retracted, the nacelles have high enough tem-
peratures to melt any ice which may have ac-
cumulated on the gear during take-off.

6. Check the battery to be sure electrolyte is not
frozen; if it is frozen replace battery before starting
engines.

7. Ensure that snow and ice are removed from sur-
faces, control hinges, propellers, fuel and oil vents, jet
duct door, and pitot tube.

8. Carefully inspect all openings in airplane for ac-
cumulated snow or ice.

9. When necessary, preheat reciprocating engines and
crew compartments with portable ground heaters. Pre-
heating is adequate only when fluid oil will flow freely
from drains and propellers can be pulled through with
ease by two men.

Note

Turbojet engine does not require preheat (or
oil dilution) unless temperature is below
—-54°C (- 65°F).

RESTRICTED 143



Section IX

SECURITY INFORMATION — RESTRICTED

AN 01-60AAA-1

10. Have external power source connected for starting.

ON ENTERING AIRPLANE.
1. Check flight controls for'proper operation,

2. Make sure canopy sliding panels operate normally
and will close and lock.

3. Check electrical and radio equipment.
4. Ensure that crew entrance door will close and lock,

BEFORE STARTING ENGINES.

1. Have oil immersion heaters removed.

2. Have engine heater ducts removed and unit pulled
clear of airplane and propeller blast.

K

Use firmly anchored wheel chocks for all en-
gine run-ups.
STARTING RECIPROCATING ENGINES.
Prior to starting, make crankability test with ignition OFF
by holding starter switch on for 10 to 12 seconds and
making sure engine will turn over at least 35 rpm. If 35
rpm cannot be attained, apply more heat to engine,

Note

If propeller turns through eight blades in ap-
proximately 10 seconds, 35 rpm will be ob-
tained,

1. Intercooler flap and cowl flap switches AUTOMATIC
before starting. Oil cooler flaps closed.

2. Prime by holding priming switch on, continuously
while engine is being turned over by starter.

| CAUTION |

If engine fails to start after one minute of con-
tinuous cranking, allow starter to cool for one
minute before another attempt to start engine.
After second starting attempt, allow 5 minutes
for starter cooling.

3. If two or three starting attempts have been un-
successful, remove front spark plugs and inspect for ice.
If icing has occurred, front spark plugs should be
changed or the engine thoroughly heated before ad-
ditional attempts to start are made.

4. As engine starts, move mixture control to RICH.
Operate primer until engine is running smoothly. Do not
pump the throttle.

Note

If engine stops after mixture control has been
moved to RICH, move to IDLE CUT-OFF immedi-
ately, and continue cranking and priming until
engine starts. Do not exceed time limit for con-
tinuous use of starter.

5. Check oil pressure. If there is no oil pressure after
30 seconds running, stop engine and investigate.

WARM-UP.

1. Maintain engine rpm at 1200 until oil temperature
and pressure and cylinder head temperature are within
desired limits.

Note

If oil has been diluted and time permits, run
engines at least 30 minutes with oil temperature
above 50°C to rid the oil of gasoline. Do not
close the cowl flaps for warm-up as it may
cause the ignition harness to burn due to lack
of circulating air,

2. Inspect all instruments for normal operation.

3. After oil temperatures and pressures are up to
normal, advance throttles to 1800 rpm, hold propeller
toggle switches at DECREASE, and make sure that gov-
ernor limit indicator lights come on. Move propeller
toggle switches to INCREASE and return to neutral after
governor limit lights again come on.

4. Advance throttles to 1800 rpm, with propeller
master lever in full INCREASE RPM position. Momentarily
depress each feathering button. When engine speed is
reduced to 1200 rpm, pull buttons back to unfeather,
then return to neutral. (Refer to PROPELLER FEATH-
ERING BUTTONS, Section 1.) If rpm drop is very slow
or sluggish, the check should be repeated until operation
is satisfactory; then move propeller toggle switches to
INCREASE and return to neutral after governor limit
lights come on.

5. Check rudder alternate boost pump by turning it
on and actuating rudder, Check for 2500 psi hydraulic
pressure with selector at alternate rudder pressure,

6. Accomplish all normal ground tests; have ex-
ternal power source disconnected.

Note

Because of heavy electrical load imposed by
ground operation of electronic equipment, all
checks of this equipment should be accom-
plished before the external power source is dis-
connected.

TAXIING.

1. If possible, avoid taxiing in deep snow, as taxiing
and steering may become difficult and frozen brakes
may result.

2. When taxiing at low engine speeds, use only es-
sential electrical equipment to conserve battery power.

3, Taxi at greater than normal distance between air-
planes, to ensure safe stopping distances and to avoid
low visibility and possible surface ice caused by blast
of preceding airplane blowing snow.
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STARTING JET ENGINE.

Before turning into take-off position on the runway,
start the jet engine, using normal starting procedure
outlined in Section II.

BEFORE TAKE-OFF,

1. Check controls carefully for free and proper move-
ment and for proper hydraulic pressure output,

2. Hold brakes and run up each reciprocating engine
until spark plugs have burned clean and engine is op-
erating smoothly. Then check magnetos.

3. Turn pitot heater on just prior to rolling into posi-
tion for take-off.

TAKE-OFF.

Do not take off with overdiluted oil. Never take off
unless there has been a rise in oil temperature, oil pres-
sure is steady and the engine is running properly. If an
oil discharge is noticed during take off, reduce power as
quickly as practicable and run at cruising power for at
least 10 minutes. Care must be used when using maxi-
mum power for take-off in extremely cold temperatures
as it may be possible to exceed the maximum allowable
bmep by as much as 25% thereby damaging the engine or
causing complete failure,

1. Set brakes and advance jet throttle to 100% rpm.

Note

If runway is slippery and airplane slides for-
ward from jet-engine thrust, release brakes and
advance reciprocating-engine throttles while
airplane is moving.

2. At start of take-off run, advance throttles rapidly
to take-off setting and ascertain that full power is avail-
able. If full power is not obtained, discontinue take-off
immediately,

AFTER TAKE-OFF,

1. Follow normal procedures outlined in Section IL

2. After taking off from snow- or slush-covered
fields, operate flaps through several cycles to prevent
their freezing in the up position.

Note

All lubricants may become stiff or thick in cold
weather; therefore, operating cycles may be
slower than normal.

CLIMB.

Climb performance will be improved during cold wea-
ther operation at lower altitudes. Check flight instru-
ments perodically as extremely cold temperatures may
affect their operation.

DURING FLIGHT,

1. Check that cylinder head temperature, carburetor
air temperature, and oil temperature, are in desired
ranges and, if required, adjust cowl, intercooler, and oil
cooler flaps,

2. Increase propeller speed by approximately 200
rpm every 30 minutes to check continued governing.
Return controls to desired cruising rpm as soon as the
tachometer shows the governor is functioning.

DESCENT.

Temperature inversions are commonly encountered in
the Arctic; therefore, care must be taken to avoid engine
overcooling during letdown. Lower gear and flaps to
reduce airspeed while descending and use enough power
to hold desired engine temperature,

APPROACH.

1. Disconnect heated flying suits and all other elec-
trical equipment not absolutely needed.

2. Pump brake pedals several times on approach to
be certain pedals are operating properly and brake fluid
is not congealed.

LANDING.

1. If snow and ice tires are installed on the airplane,
after touch-down apply brakes intermittently and - care-
fully, to keep treads from filling and glazing over.

2. Check cowl flaps open for all ground operation.
3. Pitot heater OFF.

4. Taxi with sufficient rpm to cut in generators (1000
to 1200) if conditions permit, because low temperatures
decrease battery output.

STOPPING ENGINES.

OIL DILUTION PROCEDURE. All precautions against
fire should be taken during the dilution process and sub-
sequent starting and warm-up. Dilution will increase
the inflammability of the vapors issuing from the
crankcase breathers and manned fire extinguishers .
should always be in the immediate vicinity of the engine
during these periods. When a cold weather start is
anticipated, proceed as follows:

Note

® If it is necessary to service oil tanks, service
before dilution.

® The oil dilution switch is located on the

center console and dilutes both engines
simultaneously.

1. With oil cooler flap switch at AuToMATIC, run
engines at 1200 rpm until cylinder head and oil temper-
atures stabilize at their lowest reading. Oil temperature
should be below 70°C. If this reading cannot be ob-
tained, stop engines until oil has sufficiently cooled,
then restart engines.

2. Operate engines at 1800 rpm and hold oil di-
lution at DILUTE as necessary.

Note

A dilution time of 114 minutes will give ap-
proximately 10 percent dilution.

3. Operate propeller pitch control through three
complete cycles.
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4. Momentarily depress each feathering button to
obtain 400 rpm drop; then pull button out to UN-
FEATHER, then return to neutral.

5. Place dilution switch to OFF to hold oil diverter
valve at the hopper position; then stop engines.
BEFORE LEAVING AIRPLANE.

1. Release brakes.

2. Have protective covers installed.

3, Have dirt and ice cleaned from shock struts.

4. Inspect fuel and oil tank vents and breathers and
remove ice.

5. Check that oil tank sumps, oil line drains, and
fuel drains are drained of condensation approximately

30 minutes after stopping engines. If airplane is to be
idle for several days, oil may be drained.

Note

Engine and manifold pressure regulator oil
screens should be checked within one or two

hours after initial dilution, since carbon and
sludge in the engine will be loosened by dilu-
tion and will deposit on the screen.

6. Check specific gravity of battery at least weekly.
If it is less than 1.250, have battery removed and serv-
iced. If layover of several days is anticipated or if temp-
erature is below —29°C (—20°F) and airplane will be
idle more than 4 hours, have battery removed.

7. Leave some opening to compartments to prevent

cracking of transparent areas due to differential con-
traction. Air circulation also retards formation of frost.

DESERT OR HOT-WEATHER PROCEDURES.

The normal procedures outlined in Section II should be
adhered to during hot-weather or desert operation, with
the following addition:

When the airplane is on the ground in desert areas,
cover all openings to prevent entrance of blowing sand.
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INTRODUCTION.

There are two ways to perform a mission. The correct
method can be determined from the information pre-
sented in the charts on the following pages. If a pilot
chooses to ignore the charts, he can fly any mission
confident that the airplane is capable of greater perform-
ance than he is obtaining from it. The basic idea behind
these: charts is to enable you to fly a greater distance at
better cruising speed and to arrive at your destination
with more reserve fuel. The charts in many cases point
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out the penalty, in fuel consumption, when greater than
recommended power settings are used. A description of
each chart and a sample problem to illustrate a typical
mission are included. The charts contain examples, as
necessary, to clarify their use.

DESCRIPTION AND USE OF CHARTS.

AIRSPEED CORRECTION FOR COMPRESSIBILITY.
Two charts are provided to correct calibrated airspeed
(CAS) for compressibility in order to determine equiv-
alent airspeed (EAS). The tabular chart (figure A-1)
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~ COMPRESSIBILITY CORRECTION TABLE
~ SUBTRACT CORRECTION FROM CALIBRATED AIRSPEED TO OBTAIN EQUIVALENT AIRSPEED
CALIBRATED PRESSURE ALTITUDE
AIRSPEED (KNOTS) [ 5000 | 10,000 | 15,000 | 20,000 | 25000 | 30,000 | 35,000
150 ] L) 1 1 2 2 3
200 ] 1 2 3 4 5 7
250 1 2 3 5 7 9 12
300 2 3 5 8 n 15 20
350 2 5 8 12 17
400 3 7 17
'i_aﬁ-aa-éiéa.

Figure A-1. Airspeed Correction for Compressibility

shows the correction needed at various calibrated air-
speeds, in increments of 50 knots, from 150 to 400 knots,
at altitudes from 5000 feet to 35,000 feet in 5000-foot
increments. The graphical chart (figure A-14) shows
the correction needed for calibrated airspeeds of 100 to
650 knots in 10-knot increments, at altitudes of 1600
feet to 50,000 feet, in 100-foot graduations. The air-
speed indicator installation error of this airplane is
negligible. For all practical purposes, calibrated airspeed
is the same as indicated airspeed. The compressibility
correction must be subtracted from CAS to obtain EAS.

For instance, figure A-1 shows that at 250 knots CAS
(which is equal to indicated airspeed) and a pressure
altitude of 15,000 feet, 3 knots must be subtracted from
CAS to obtain EAS.

TEMPERATURE CORRECTION
FOR COMPRESSIBILITY.

In order to obtain an approximate true free air tempera-
ture reading, it is necessar; to correct the indicated
temperature for compressibility effects. A temperature
correction table (figue A-2), and a graphical chart

PRESSURE
ALTITUDE  °
Sea Level

5,000 =1 =2
10,000 -1 =
15,000 =] -2
20,000 =] -3
25,000 =) -3
30,000 -2 -4
35,000 -2 -5
40,000 -3 -6

DATA AS OF: 12-25-51

BASED ON: Flight Test Data, NAA Report 51-1189

TEMPERATURE CORRECTION TABLE
APPLY CORRECTION TO INDICATED FREE AIR TEMPERATURE
TO OBTAIN APPROXIMATE TRUE FREE AIR TEMPERATURE

-3 -5 =¥ =9
-4 =5 -8 =11
=8 =7 -9 -12
-5 -8 =10
-6 -9 -12
=7 -10 =15
-8 -13 =16
-10
169-93-1485

Figure A-2. Temperature Correction for Compressibility
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(figure A-15) are provided to ‘show the correction
needed. As shown on the table, the required correction
increases as airspeed and altitude increase. For example,
the correction required at 200 knots (CAS) at sea level
is 3°C, while at 250 knots (CAS) at 20,000 feet, an 8°C
correction is necessary.

DETERMINATION OF TRUE AIRSPEED.

Certain corrections must be applied to indicated airspeed
to determine true airspeed (TAS). These corrections can
be set down in steps as follows:

1. IAS corrected for installation error becomes CAS.
(Since installation error is negligible, TAS becomes
CAS).

2. CAS corrected for compressibility becomes equiv-
alent airspeed (EAS).

3. EAS corrected for atmospheric density becomes
TAS (EAS X yz=- = TAS).
These corrections can be applied in several ways with
varying speed and accuracy. An example of the method
of determining approximate TAS is shown in figure
A-15. This method is satisfactory for many instances;
however, it is not the most accurate. Type D-4 or G-1
computers or dead-reckoning computer AN5835-1 may
also be used. To arrive at an accurate TAS, there are
several charts provided to show the necessary corrections.
Let us take a typical problem and follow it through.
This will show the steps necessary and the charts to be
used in determining TAS. What is the true airspeed at
20,000 feet pressure altitude when the outside air temp-
erature indicator reads — 20°C and the airspeed indicator
reads 200 knots?

1. IAS becomes CAS (since installation error is
negligible).

2. Three knots must be subtracted from CAS to ob-
tain EAS as shown in figure A-1 (200 — 3 = 197 knots).

3. To correct EAS for atmospheric density, the true
free air temperature must be known. Indicated free air
temperature must be corrected for compressibility to
obtain true free air temperature. Figure A-2 shows a
—5°C error, which, when added algebraically to the
indicated free air temperature, gives an approximate true
free air temperature reading of —25°C. This is a Stand-
ard Day condition at the altitude of 20,000 feet as
shown in figure A-17.

4. TAS is obtained by multiplying EAS by va=. Fig-
ure A-17 shows-va":at 20,000 feet to be 1.3701, so
TAS is 270 knots (197 X 1.3701 = 270).

In other than Standard Day conditions, f.-l'-'-‘ can be de-
termined by use of the density altitude chart (figure
A-16). If the true free air temperature in the preceding
problem was —30°C, the chart shows -r..lr at 20,000
feet to be 1.36, which means TAS is 268 knots (197 X
1.36 = 268).

POWER PLANT CHART.

Figure A-3 shows fuel consumption under recommended
power settings for various operating conditions. The

conditions covered are Maximum Cruise, Normal Power,
Military Power, and Take-off Power. The chart shows
that there is very little difference in fuel consumption at
different altitudes. This is true because the turbosuper-
charger furnishes air to the engine at sea level pressure
through all altitudes from sea level to approximately
38,000 feet.

Included in the power plant chart are the desired, the
maximum, the minimum, and the idling readings to be
expected on the fuel pressure, oil pressure, oil tempera-
ture, and carburetor air temperature gages. Maximum
and minimum rpm, recommended fuel and oil grades,
time limits on operation at Take-off and Military Power,
and supercharger and mixture control positions are also
given. The chart shows the torque pressure to be ex-
pected at different power settings. The torque pressure
should be used only as a check on the power output,
and never to set power. For discussion of engine oper-
ating technique, refer to Section V.

JET-ENGINE POWER CHART.

The decrease in jet-engine fuel consumption with alti-
tude at Military Power and Normal Power is shown in
figure A-4. Maximum tail-pipe temperatures, approxi-
mate oil consumption, and the effect of temperature on
fuel consumption are also shown. To determine fuel
consumption on a Standard Day, it is only necessary to
read the pounds per minute under the appropriate power
setting at the desired altitude. To find fuel consumption
in other than Standard Day conditions, a correction must
be applied to the figures shown. Assuming that the true
free air temperature is 10°C above Standard Day (Stand-
ard Day temperature at different altitudes is shown in

figure A-17), item 3 under Remarks states that fuel flow

should be decreased 5%. For example, on Standard Day,
fuel consumption of the jet engine being operated at
Normal Power at 25,000 feet pressure altitude is 40
pounds per minute. If the temperature is 10°C above
Standard Day, the fuel flow is 38 pounds per minute
(40 X .05=2) (40—2=38). To find gallons per
minute, divide pounds per minute by fuel density (6.0
1b/gal).

ALTITUDE CHART AND TABLE.,

The density altitude chart (figure A-16) and the stand-
ard altitude table (figure A-17) are included to assist
in determining true airspeed. Refer to DETERMINA-
TION OF TRUE AIRSPEED, in this section, for the use
of these charts. In addition to being used in determining
TAS, the standard altitude table shows Standard Day
conditions of temperature, density ratio, speed of sound
ratio, and pressure for altitudes from sea level through
50,000 feet.

ENGINE OPERATING LIMITS CURVE.

The turbosupercharger maintains a constant carburetor
entrance pressure from sea level to approximately 38,000
feet. As a result, there is no power loss when engine is
operated at or below Normal Rated Power until this
altitude is reached. The engine operating limits curve
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POWER PLANT CHART

PROPELLER (S)

MODELS: AJ-; HAMILTON ?'LA%D%%D ENGINE MODEL (S)
AJ- HUB: 2u2860-
AJ-2P BLADE: 2F | 7M3-2UAC R-2800-44W
FUE
"i;als“ on:s;. rzslsls. 'r:a:: _E'::“:"f MAXIMUM PERMISSIBLE DIVING RPM:3120
MINIMUM RECOMMENDED CRUISE RPM: 1600
LI B (R % OIL: ENGINE - MIL-0-6082, GRADE 1100 OR 1065 FOR
DESIRED 22 90 | 60-80 8-30 EXTREME COLD-WEATHER OPERATION
MAXIHUM 23 | e 102 38! TURBOSUPERCHARGER - MIL-0-8082, GRADE 1065,
MINIMUM 21 50(&} 30 OR MIL—O—BOGI, GRADE 1010 WHEN OUTSIDE AIR
10LING 4 25 30 TEMPERATURE IS BELOW 159F (-9°C).
FUEL: GRADE 115/145
TAKE-OFF POWER MILITARY POWER OPERATING NORMAL POWER MAX IMUM CRUISE
(NONCOMBAT EMERGENCY) CONDITION (MAX IHUM CONTINUOUS) (NORMAL OPERATION)
5 MINUTES 30  wmiwuTEs TIME LIMIT UNLIMITED UNLIMITED
240° ¢ M0°¢ MAX CYL WD TEMP 212% 212%
RICH NORMAL NORMAL
NORMAL NORMAL su?gééﬂgén NORMAL :gﬂt
2600 2800 RPM 2600 2300
MAN. | torque | ruet @ | MAN. | rogue | puec® [ B0 | PRESSURE | ST | MAN. | vorque | rue”’| MAN. | vorque | rue”]
PRESS.| reess. LB/MIN| PRESS.| press. LB/MIN ¢ ALTITUDE «¢ |PRESS.| eRess. LB/HR |PRE3S.| eress. |LB/HR
F-T:1 150 25 |.ss.0] 40,000 FT |-67.0] F.T. | 165 810
F.T. 170 27 |-ss.0| 38,000 FT |-67.0] 48 170 1200
E. T || 195 29 |-s5.0|] 36,000 FT |[-67.0] 48 170 1200
60 200 33 |-s2.4| 34,000 FT |-s2.3| 48 170 | 1200
60 200 33 |-ua| 32,000 FT |-s5.1| 48 170 | 1190 | 35.5 135 610
60 200 33 |-w.e| 30,000 FT |[-we.0| 48 170 1180 | 35.5 135 610
60 200 33 -40.5| 28,000 FT [-w0.9 48 170 1170 | 35.5 135 610
60 200 33 |-3%.5| 26,000 FT |-33.7 48 170 1160 | 35.5 135 610
60 200 33 |-32.5| 24,000 FT |-26.5 48 170 1160 | 35.5 135 600
60 200 33 |.28.8| 22,000 FT |[-19.4| 48 170 | 1150 | 35.5 | 135 | 600
60 200 33  |-2v.s| 20,000 FT |-12.3 48 170 1140 | 35.5 135 600
60 200 33 |-20.7| 18,000 FT |- 5.2 48 170 1130 | 35.5 135 600
60 200 33 |.6.7| 16,000 FT | 2.0f 48 170 | 1130 | 35.5 | 135 | 8600
60 200 33  |-12.7] 14,000 FT 9.1 48 170 1120 | 35.5 135 600
60 200 33 |-s.8| 12,000 FT 16.2 48 170 1120 | 35.5 135 600
60 200 33 |-u.s| 10,000 FT 23.4 48 170 1110 | 35.5 135 600
60 200 33 |-0.8 8,000 FT 30.5 48 170 1100 | 35.5 135 600
61 200 34 60 200 33 3. 6,000 FT 37.6 48 170 1100 35.5 135 600
61 200 34 60 200 33 7.1 4,000 FT .7 48 170 1080 35.5 135 580
61 200 34 60 200 33 1.0 2,000 FT 51.8 48 170 1090 | 35.5 135 580
61 200 34 60 200 33 15.0] SEA LEVEL | s9.0 48 170 1080 | 35.5 135 580

(1) Max carb air temp - 38°C

(2) Lb/Min: Approximate pounds per minute per enginé;

(3) Lb/Hr. Approximate pounds per hour per engine.

(4) Minimum oil pressure for Take-off, Military, and
Normal Rated Power: 75 psi.

(5) Grade 100/130 fuel data will be included when
available; until then, use only Grade 115/145 fuel.

GEMERAL NOTES

FT: Full throttle operation

TAKE-OFF CONDITIONS:

61 in. Hg, 2800 rpm, mixture RICH,
supercharger NORMAL (5 min max).

CONDITIONS TO AVOID:

Ground operation between 1400 and 1800 rpm.
Flight operation between 1400 and 1600 rpm.

SPECTAL WOTES

Torque pressure to be used only as a
cross-check on manifold pressure and
rpm settings.

AAFMC-528

DATA AS OF: 12-25-51 BASED OM: FLIGHT TEST DATA, NAA REPORT 51-1189 169-93-1457B HaT i
Figure A-3. Power Plant Chart—Reciprocating Engines
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JET-ENGINE POWER CHART
MODELS: AJ-1 STANDARD DAY
AJ-2
AJ-2P ENGIME(S): (1) J33-A-10
FUEL CONSUMPTION
PRESSURE (POUNDS PER MINUTE)
“{;;"E“gz MILITARY POWER NORMAL POWER
100% RPM 96% RPM
(30 MIN LIMIT) {MAXIMUM CONTINUOUS)
SEA LEVEL 92 78
5,000 83 69
10,000 72 80
15,000 63 53
20,000 54 48
25,000 47 40
30,000 40 35
35,000 34 20
40,000 27 23
45,000 21 18
REMARKS:
1, Tail-pipe temperature limits; 3. For each 10°C change In air
Military Power 700°C  temperature from Standard Day:
Normal Power 8549C Temp. rise... Decrease Fuel Flow 5%
2. Oil consumption: approximately Temp, drop .. Increase Fuel Flow 5%
one quart per hour,
DATA AS OF: 12-25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, FUEL DENSITY: 6.0 LB/GAL
NAA REPORT 51-1189 160-83-1486C
e

Figure A-4. Jet-engine Power Chart

(figure A-18) shows the power drop from above 38,000
feet to 48,500 feet, The reason for this operating limita-
tion is the inability of the turbosupercharger to maintain
sea level pressure above this altitude. In other words, the
reciprocating engines can be expected to operate above
approximately 38,000 feet as an unsupercharged engine
would operate from sea level. Operation of the recipro-
cating engines above 38,000 feet must be confined to the
limits shown in the Operating Limits Curve. For ex-
ample, the chart shows that operation at Normal Rated
Power (2800 rpm at 48 in. Hg manifold pressure) is not
possible above approximately 38,000.

HUMIDITY CORRECTION FOR TAKE-OFF,

Figure A-19 shows the method of determining the spe-
cific humidity when wet and dry bulb temperatures are
known. To use the chart, find coinciding point of wet
and dry bulb temperature (°F), and read the value given
in the extreme right column. For instance, if the dry
bulb temperature is 80°F and the wet bulb temperature
is 65°F, the specific humidity shown directly opposite
the coinciding point of the two temperatures is ap-
proximately .01. This is the specific humidity to be cor-
rected for to determine take-off ground run. Dew Point
and Vapor Pressure can also be determined by following
instructions given on the chart,

TAKE-OFF DISTANCES.

For operation from a land base, take-off ground run
distances and total distances to clear a 50-foot obstacle
are shown in figures A-20 through A-25. The charts
cover both normal and maximum performance take-off

conditions. To determine the ground run distance, enter
the chart at the correct temperature, move vertically to
the pressure altitude (this is the altitude of the base
from which take-off is to be made), move right horizon-
tally to the take-off gross weight, then read ground
distance directly below this point, This will give the
ground run distance at zero wind. To correct for specific
humidity and wind velocity, continue down to the 0 line
of the specific humidity portion of the chart, then follow
guide lines to the specific humidity, move down vertical-
ly to the 0 wind line, then follow guide lines to the cor-
rect wind velocity, and read the ground distance directly
above this point. This will show ground run distance
necessary for take-off. To determine the additional dis-
tance required to clear a 50-foot obstacle, refer to figure
A-22 if take-off is to be made with full flaps, or figure
A-24 if take-off is to be made with half flaps. To read
these charts, enter the chart at the ground run distance
(determined from the take-off distances chart for the
corresponding configuration), move up to the line desig-
nating the wind velocity, and read the figure directly to
the left. This figure must be added to the ground run
distance to obtain total distance to clear a 50-foot ob-
stacle. Figures A-20 and A-25 have additional air dis-
tance shown on the ground run charts.

TAKE-OFF VELOCITIES.

Take-off velocities in knots (IAS) are shown in figures
A-26 through A-28. The take-off velocities shown repre-
sent the normal IAS at which the airplane becomes air-
borne. To determine the take-off velocity, enter the
chart (as shown in the example in figure A-26) at the
correct temperature, move vertically to' the pressure alti-
tude of the base from which take-off is to be made, then
move horizontally to the gross weight at which take-off
is to be made, and read the velocity directly below this
point.

CLIMB CHARTS.

Best climb speed, fuel consumed, time to climb, distance
covered, and rate of climb can be determined from the
climb charts. There are both tabular charts (figures A-6
through A-12) and graphic charts (figures A-29 through
A-38) included, All climb conditions are covered, in-
cluding Normal Power, Military Power, and Maximum
Cruise Power climbs, for various configurations and
gross weights. These charts include a fuel allowance of
700 pounds for warm-up, taxi, and take-off. To use the
tabular charts, locate the chart that covers the expected
climb condition and configuration, then read the portion
of the chart covering the weight of the airplane at the
beginning of climb. For instance, figure A-7, covering
Normal Power Climb using reciprocating engines with
tip tanks installed, shows under the weight of 50,000
pounds, that a climb from sea level to 20,000 feet will
consume 1700 pounds of fuel, will take 26 minutes, the
airplane will cover 70 nautical miles, and the best climb
speed is 160 knots at beginning of climb and reduced to
155 knots during last portion of climb. To determine an
in-flight climb from one altitude to another, subtract the
values at the beginning of climb from the values at the

RESTRICTED 151



Appendix |

SECURITY INFORMATION —RESTRICTED

AN 01-60AAA-1

completion of climb. From the same chart, a climb from
10,000 feet to 20,000 feet for a gross weight of 50,000
pounds, at beginning of climb, shows: 600 pounds of
fuel consumed (1700 — 1100 = 600), 14 minutes re-
quired (26 — 12 = 14), and 40 nautical miles covered
(70 — 30 = 40). The CAS shown represents the best
climb speed. In using the graphical charts, a climb from
sea level to 30,000 feet using Normal Rated Power on
all three engines, is read as follows (figure A-31): Enter
chart at initial gross weight (53,000 pounds) and initial
altitude (sea level), follow guide line to final altitude
(30,000 feet). This point is shown as “B” on the chart,
and all values are read from this point. The final gross
weight is shown directly below, the time to climb di-
rectly to the right, and the distance covered (in nautical
ground miles) is shown directly to the left. The differ-
ence between initial and final gross weight represents the
fuel consumed (2300 pounds), the time to climb is
shown as 23 minutes, and the distance traveled is 84
nautical ground miles. Best climb speeds (CAS) to
maintain maximum rate of climb are shown in figures
A-37 and A-38. All climb charts (both tabular and
graphic) are based on Standard Day conditions, and the
correction necessary to compensate for temperature vari-
ation is shown on each chart. To convert the pounds of
fuel to gallons, divide the pounds by fuel density (6.0
Ibr’rgﬂl)

BOMB RUN PLANNING CHARTS.

The bomb run planning charts (figures A-39 through
A-41) are included to enable you to determine approxi-
mate fuel consumption for a typical bombing mission.
In using these charts, it is necessary to know the radius
of the mission, the take-off gross weight, cruise-out alti-
tude, target run-in and run-out distances, and cruise-back
altitude, The charts cover a normal mission, a high alti-
tude target run, and a mission where the bomb load is
not dropped. To determine fuel required, the example
on figure A-39 shows that it is necessary to enter the
chart at mission radius (725 nautical miles), move par-
allel to guide lines to take-off gross weight, then to
diagonal base line, then to horizontal base line. From
this point, follow guide line to cruise-out altitude
(shown as point “E” on the chart), then move vertically
to base line. Mark this spot; re-enter the chart at target
run-in and run-out distance (shown as “J” on the chart),
and follow guide lines to target altitude; then move
horizontally to a point where an imaginary line drawn
from point “K” would intersect with an imaginary line
drawn parallel to the guide lines from the previously
marked spot (shown as point “H” on the chart). Move
vertically from this intersecting point to target altitude
in top portion of the chart, and follow guide lines to
cruise-back altitude, then move vertically to top of chart,
This point will show fuel required for the mission.
NAUTICAL MILES PER POUND OF FUEL,

These charts (figures A-42 through A-68) show fuel
flow, power settings, and airspeeds required to maintain
level flight at any specific range for various gross
weights. The maximum endurance shown on these charts

is based on maximum flying time for a given fuel load-
ing, which would be desirable in the event a fouled
deck prevents landing and maximum flight time is de-
sired. The recommended CAS is based on minimum fuel
requirements for a flight of a given distance. While the
power setting required to maintain the recommended
CAS is higher than that required to give maximum range
per pound of fuel, the saving in time required to cover
a given distance is sufficiently high that less fuel is re-
quired to complete the flight than would be required
if maximum range were obtained by sacrificing airspeed.
Maintaining proper relationship between manifold pres-
sure, torque pressure, fuel flow, and airspeed will provide
the most efficient operation possible. The power settings
are based on Standard Day conditions, and the manifold
pressures shown should be increased or decreased 1/ inch
for each 6°C CAT variation from Standard Day. This ad-
justment is permissible only at power settings below 2500
rpm. Manifold pressure will not necessarily be identical
for both engines; however, the spread between settings
should never exceed 2 inches. To use the charts, we will
assume that flight at 10,000 feet using regiprocating en-
gines is desired. The configuration is clean (no tip tanks
installed) and airplane gross weight is 40,000 pounds.
Figure A-44 shows that a power setting of 1800 rpm,
35.5 in. Hg manifold pressure, and torque pressure of
130 psi will give maximum range (.215 nautical miles
per pound of fuel). This figure is read directly to the
left of the point where the line extending from the
power setting and the line representing the gross weight
coincide. The airspeed, read directly below this point is
shown to be 164 knots. However, by increasing the
power setting to 2000 rpm, 35.0 in. Hg manifold pres-
sure, and 130 psi torque pressure, the specific range is
decreased to .213; but the airspeed is increased to 180
knots. This is shown as the recommended power setting
to cover the maximum distance with the minimum fuel
consumption. In addition to normal operation with both
reciprocating engines or both reciprocating engines and
the jet engine, charts are included to cover emergency
operation with one reciprocating engine, and with one
reciprocating engine plus jet engine.

DESCENT CHARTS,

The descent charts show rate of descent, distances cov-
ered, time to descend, and fuel used during descent from
various altitudes to sea level at the recommended descent
power setting on the reciprocating engines. The tabular
chart (figure A-13) shows that by maintaining 2000 rpm
at 35 in. Hg MP and a constant CAS of 220 knots, a
descent from 20,000 feet to sea level will consume 250
pounds of fuel, will take 15 minutes to complete, and
the airplane will cover 65 nautical ground miles. The
rate of descent will be 1600 feet per minute at the start
of the descent, and will decrease to 1100 feet per minute
at sea level. By entering the graphical chart (figure
A-79) at the beginning altitude of 20,000 feet and read-
ing the figures directly below the point each of the lines
for the different values cross the altitude line, the same
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set of figures can be obtained. TAS is also shown on
this chart.

FLIGHT MISSION PLANNING.

In addition to those charts already discussed, other
charts are included to assist you in flight mission plan-
ning.
The maximum range power conditions vs. gross weight
charts (figures A-71 and A-72) contain a summary of
the maximum range shown on the nautical miles per
pound of fuel charts. The maximum endurance charts
(figures A-73 and A-74) contain a summary of the
maximum endurance information from the same charts.
In reading these charts, enter the chart at the correct
gross weight, and move up along this line. The values
are read to the right or left of the point where this line
crosses the lines representing the altitude.
The long-range prediction charts (figures A-75 through
A-78) are also based on the nautical miles per pound of
fuel charts. An example in each chart shows how to de-
termine the desired information.
The oil consumption chart (figure A-69) is included to
* show the relation between fuel and oil consumption, The
use of this chart is discussed under the sample problem.
The landing ground roll chart (figure A-80) shows the
ground roll to be expected when landing at various gross
weights with head winds from 0 to 40 knots. The chart
also shows additional distance to clear a 50-foot obstacle
after the ground roll distance has been determined. An
example shown in the chart explains the method of de-
termining these distances.
The emergency climb charts (figure A-81) show the
rate of climb that can be attained at various gross
weights with the following configurations:
1. Flaps and gear up.
2. Flaps down and gear up.
3. Flaps and gear down.
By showing the rate of climb, these charts also show the
airspeed necessary to maintain level flight in the various
configurations, The charts cover operation at Military
Power on three engines, two reciprocating engines, one
reciprocating engine, and one reciprocating engine plus
the jet engine. As an example of their use, figure A-81
(sheet 2 of 3) shows that at a gross weight of 40,000
pounds in configuration “2” (flaps down and gear up),
level flight cannot be maintained at a CAS greater than
100 knots. Figure A-81 (sheet 3 of 3) also shows the
correction that must be made to rate of climb when one
propeller is windmilling.
The emergency cruising ceiling chart (figure A-82)
shows the ceiling that can be reached at Normal Rated
or Military Power on all three engines, two reciprocating

engines, one reciprocating engine plus jet engine, and
one reciprocating engine only. The chart shows that
with Military Power on one reciprocating engine only,
and an airplane gross weight of 40,000 pounds, the maxi-
mum ceiling that can be attained is 20,000 feet.

Two other charts covering emergency conditions are in-
cluded, decision speed for emergency take-off after jet-
engine failure (figure A-83), and decision speed for
stopping (figure A-84). Examples showing the use of
these charts are included on each chart.

To use the Appendix charts in flight mission planning,
it is necessary to estimate an approximate airplane fuel
loading with sufficient allowances for weather condi-
tions, general reserve, type of mission and other factors
dictated by local policy. Then a step-by-step analysis of
the fuel consumption, speed, distance and time at recom-
mended engine control settings is made for each phase
of the intended mission. It may be necessary to revise the
original fuel loading estimate if it does not agree with
the requirements as determined by the analysis. The fol-
lowing sample problem illustrates the proper use of the
charts for an unchanged flight plan, and a flight plan
that is changed en route.

SAMPLE PROBLEM.

A typical combat mission is to be flown according to the
flight plan illustrated in figure A-5. Three 2000-pound
bombs are to be dropped on a target 500 nautical miles
from the base, To escape radar detection, the flight
going toward the target will be made at sea level, After
the bombs are dropped, the return flight will be made
at sea level to a point 50 nautical miles from the target.
A climb will then be made to 10,000 feet, and the flight
will be completed at this altitude.
Normal Power will be used on the reciprocating engines
while within 50 nautical miles of the target. Military
Power will be used on the jet engine and both reciprocat-
ing engines for 5 minutes, while over the target.
Write down the conditions of the problem:
Required range ..............................1000 nautical miles
Weather ..o CAVU
Winds outbound. .20-knot effective head wind at sea level
Winds return _....20-knot effective tail wind at sea level
30-knot effective tail wind at 10,000 feet
Airplane basic weight .........................32,300 pounds

il I T (7 (e ——_ X ) [ T
Maximum internal fuel .............................7,302 pounds
Three 2000-pound bombs ..........r................6,000 pounds

Total gross weight —..........ccccc.coorurrnennnn. 49,212 pounds
To make sure the mission is flown in an efficient manner,
a thorough analysis of the problem must be made. It is
necessary to divide the flight into several phases, each
phase representing a change in flight conditions.

PHASE 1 — WARM-UP AND TAKE-OFF

INITIAL POUNDS DISTANCE — POUNDS
GROSS NAUTICAL FUEL
FIGURE WEIGHT ABOARD MILES USED
A-7 49,212 10,912 0 700
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Gross wt 38,071 Ib
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LEAVING TARGET
Gross wt 38,498 Ib
427 Ib fuel used

RUN ON TARGET
Gross wt 45,762 |b
474 b fuel used

5 MIN OVER TARGET
Gross wt 45,288 |b
790 Ib fuel used
6000 |b bombs dropped

160-93-14928

Figure A-5. Sample Problem—Typical Mission

Initial Weight: This item is computed at the beginning

of the problem.

Fuel Used: This item is read directly from the sea level
column in figure A-7.

PHASE 2 — GOING TOWARD TARGET

DISTANCE —
POUNDS NAUTICAL | POUNDS
GROSS FUEL POWER GROUND GROUND FUEL
FIGURE WEIGHT REMAINING SETTINGS LBS /HR TAS SPEED HOURS MILES USED
A-72 48,512 10,212 2100 RPM 1025 188 168 2.68 450 2750
34.4 In. Hg
130 PSI
Mixture Normal

Gross Weight and Fuel Remaining: Since 700 pounds
of fuel were used in warm-up and take-off, gross weight
and fuel remaining are reduced accordingly (49,212 —
700 = 48,512 and 10,912 — 700 = 10,212),

154

RPM, MP, TP, LBS/HR, and TAS: Read these items
from figure A-72 at a gross weight of 48,512 pounds. (It
is assumed that this mission is made on a Standard Day,

in which case TAS is the same as CAS at sea level.
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Ground Speed: Subtract the head wind from the true
airspeed (188 — 20 = 168 knots).

Hours: Divide distance by ground speed (450 < 168 =
2,68 hours).

Distance: The distance is to a point 50 nautical miles

. from the target.
- Fuel Used: Multiply pounds per hour by hours (1025

X 2.68 = 2750 pounds).

PHASE 3 — RUN-ON TARGET

DISTANCE —
POUNDS NAUTICAL POUNDS
GROSS FUEL POWER GROUND GROUND FUEL

FIGURE WEIGHT | REMAINING SETTINGS LBS /HR TAS SPEED HOURS MILES USED
A-3 45,762 7462 2600 RPM 2160 248 228 219 50 474
A-50 48 In. Hg

170 PSI

Mixture Normal

Gross Weight and Fuel Remaining: Since 2750 pounds
of fuel were used to fly Phase 2, the gross weight be-
comes 45,762 pounds (48,512 — 2750 = 45,762) and the
fuel remaining is 7462 (10,212 — 2750 = 7462).

RPM, MP, TP, LBS/HR: Read these items from figure
A-3 under Normal Power opposite sea level. Double
the fuel flow value, since both reciprocating engines are
operating.

TAS: Is obtained from figure A-50 at Normal Rated
Power and 45,762 pounds.

Ground Speed: Subtract head wind from true airspeed
(248 — 20 = 228 knots).

Hours: Divide distance by ground speed (50 + 228 =
.219 hours).

Distance: The distance covered in Phase 3 is 50 nautical
miles (distance remaining to the target).

Fuel Used: Multiply pounds per hour by hours (2160 X
.219 = 474 pounds).

PHASE 4 — OVER TARGET

POUNDS R-2800 J33 POUNDS
GROSS FUEL POWER R-2800 POWER J33 FUEL
FIGURE | WEIGHT | REMAINING | SETTING LBS /MIN SETTING LBS /MIN MINUTES USED
A-3 45,288 6988 2800 RPM 66 100% RPM 92 5 790
A-4 60 In. Hg
200 PSI
Note R-2800 RPM, MP, TP, and LBS/MIN: Read these items

The conditions of this mission are determined
by the problem as 5 minutes over the target at
Military Power on all engines.

Gross Weight and Fuel Remaining: Since 474 pounds
of fuel were used to fly Phase 3, gross weight becomes
45,288 pounds (45,762 — 474 = 45,288) and fuel is re-
duced to 6988 pounds (7462 — 474 = 6988).

(figure A-3) at sea level under Military Power. Double
fuel flow value, since both reciprocating engines are
operating.

J33 RPM and LBS/MIN: Read these items directly from
figure A-4 under Military Power at sea level.

Minutes: Conditions of the problem state that 5 minutes
is the time necessary over the target.

Fuel Used: Multiply total pounds per minute by minutes
(66 + 92 X 5 =790 pounds).

PHASE 5 — LEAVING TARGET AREA

DISTANCE —
POUNDS NAUTICAL POUNDS

GROSS FUEL POWER GROUND GROUND FUEL
FIGURE WEIGHT | REMAINING | SETTINGS LBS /HR TAS SPEED HOURS MILES USED
A-3 38,498 6198 2600 RPM 2160 252 252 .198 50 427
A-50 48 In. Hg

170 PSI
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Gross Weight: Bombs were dropped during Phase 4 and
790 pounds of fuel were used, so the weight becomes
38,498 pounds (45,288 — 6000 — 790 = 38,498).

Fuel Remaining: Fuel was reduced by 790 pounds in
Phase 4 (6988 — 790 = 6198).

RPM, MP, TP, LBS/HR: Read these items under Nor-
mal Power opposite sea level in figure A-3. Double the
fuel flow value since both reciprocating engines are

TAS: Is obtained from figure A-50 at Normal Rated
Power at 38,498 pounds.

Ground Speed: This figure is the same as true airspeed
because the tail wind is considered as zero wind.

Hours: Divide distance by ground speed (50 <+ 252 =
.198 hours).

Distance: The distance covered in this phase is the dis-
tance from the target to the point of climb.

Fuel Used: Multiply pounds per hour by hours (2160

operating. X .198 =427 pounds).
PHASE 6 — CLIMB
DISTANCE —
POUNDS NAUTICAL POUNDS
GROSS FUEL POWER GROUND FUEL
FIGURE WEIGHT REMAINING SETTINGS CONDITION HOURS MILES USED
A-7 38,071 5771 2600 RPM | Climb from .100 15 250
48 In. Hg Sea Level to
170 PSI 10,000 Feet

Gross Weight and Fuel Remaining: Since 427 pounds of
fuel were consumed during Phase 5, the gross weight
becomes 38,071 pounds (38,498 — 427 = 38,071) and
the fuel remaining is 5771 pounds (6198 —427 = 5771).
RPM, MP, TP: The normal power climb chart (figure
A-7) is based on climb at Normal Power on two re-
ciprocating engines.

Time and Distance: These values (figure A-7) are for a

climb to 10,000 feet.
Fuel Used: This figure is for a climb to 10,000 feet

minus the amount shown for sea level (950 — 700 =
250 pounds).

PHASE 7 — RETURN

DISTANCE —
POUNDS NAUTICAL | POUNDS

GROSS FUEL POWER GROUND GROUND FUEL
FIGURE WEIGHT | REMAINING | SETTINGS LBS /HR TAS SPEED HOURS MILES - USED
A-52 37,821 5521 1770 RPM 860 202 202 2.15 435 1850
A-72 35.5 In. Hg

130 PSI
Note becomes 37, 821 pounds (38,071 — 250 = 37,821) and

Although the last miles of the flight will be
used for descent at lower power than cruising,
fuel used is calculated on the basis of cruising at
altitude up to the home base. The extra fuel
calculated by this method is considered to be
used in the approach and landing pattern,

Gross Weight and Fuel Remaining: Since 250 pounds
of fuel were used during Phase 6, the gross weight

the fuel remaining is reduced to 5521 pounds (5771 —
250 = 5521).

RPM, MP, LBS/HR, CAS: These items are obtained
from figure A-72 at a gross weight of 37,821 pounds.
TAS: Obtain AVc=0.7 knots from figure A-14 and
'\FE'L—' = 1.1637 from figure A-17 and using CAS = 174
knots compute TAS = (174 —0.7) X 1.1637 = 202
knots,
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Ground Speed: Because the tail wind is considered as
no wind, this item is the same as true airspeed.

Hours: Divide distance by ground speed (435 <+ 202 =
2.15 hours).

Distance: Remaining distance to the home base, or 500
nautical miles for return from target minus 50 nautical
miles flown at sea level, minus 15 nautical miles to climb
to 10,000 feet (500 — 50 — 15 = 435 nautical miles).
Fuel Used: Multiply pounds per hour by hours (860 X
2.15 = 1850 pounds).

Note

The flight will be completed with a 3671-
pound fuel reserve (5521 — 1850 = 3671). A
general reserve of 3000 pounds has been al-

lowed for contingencies in the original fuel
configuration estimate so that an excess of 671
pounds of fuel is available. This additional
fuel permits the flight to be re-planned around
higher powers and speeds on certain legs or
the original fuel configuration can be reduced
by 671 pounds. Otherwise, the mission may be
flown as originally planned, with the excess
fuel constituting an additional safety factor.

It is evident from the oil consumption chart (figure
A-69) that the fuel consumed during the previous
typical mission will not exhaust the oil supply; however,
the following breakdown of the flight will illustrate
the use of the oil consumption chart.

POUNDS POUNDS
PHASE RPM FUEL USED OIL USED
1. Warm-up and Take-off 2800 700 30
2. Going Toward Target 2100 2750 70
3. Run-on Target 2600 474 15
4. Over Target 2800 300%* 14
5. Leaving Target 2600 427 15
6. Climb 2600 250 1
7. Return 1770 1850 35
TOTAL 6781 190
*Fuel used by reciprocating engines only

Should an emergency arise during flight, the remainder
of the flight would have to be planned in the air. The
following problem demonstrates a method of making a
quick decision:

Suppose that one of the reciprocating engines fails at
5000 feet during the climb (Phase 6) in the preceding
problem. The gross weight and the fuel remaining are
reduced 150 pounds, which is the amount of fuel con-
sumed during the climb from sea level to 5000 feet.
(Figure A-7 shows 150 pounds difference between the
amount of fuel at sea level and at 5000 feet.) The gross
weight becomes 37,921 pounds (38,071 —150=
37,921). Disregarding the distance covered during the
climb before the engine failed, the remaining distance
to be covered during the return is 450 nautical miles.
Referring to the single-engine cruise charts (figures A-60
through A-64), the amount of fuel needed to return
to the bome base can be determined. The solution to
this emergency requires single-engine operation at 5000

feet (figure A-63). Enter a weight of approximately
38,000 pounds on the recommended CAS line (figure
A-G3) to obtain a specific range value of .187 nautical
miles per pound fuel. By dividing the distance remain-
ing by the specific range, the fuel required to return
to the home base is 2410 pounds (450 <+ .187 = 2410).
The remaining 3193 pounds (5603 — 2410 = 3193) of
fuel is available to assure the general reserve of 3000
pounds plus an additional reserve of 193 pounds for any
further contingencies.

The chart (figure A-63) shows that the required re-
turn distance of 450 nautical miles will be made with
the remaining reciprocating engine operating at a speed
of 2500 rpm, a manifold pressure of 40.5 in. Hg and a
torque pressure of 165 psi while maintaining a CAS of
146 knots at 5000 feet. This CAS corresponds to a TAS
of 157 knots determined by the use of figures A-14 and
A-17, since TAS = 145.7 — 0.2 X 1.0773 = 157 knots.
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WADC
:F:TT‘ ';:; NORMAL POWER CLIMB CHART
un
STANDARD DAY
RECIPROCATING ENGINES
MODELS: AJ-1
AJ-2
AJ-2P (1) J83-A-10
ENGINE(S): (2) R-2800-44W
CONFIGURATION: CLEAN CONFIGURATION; CLEAN
GROSS WEIGHT: §0, 000 POUNDS GROSS WEIGHT: 45, 000 POUNDS
APPROXIMATE RE APPROXIMATE
MP CAS PRESSU CAS MP
FROM SEA LEVEL
AT oF abons ol (N, Hg) (KNOTS) RUSIHE KNOTS) M. Hg) AT .
(FpM) | DSTAnce | mme e o o e | osace | oSn
950 0 0 000 | 48 160 SEA LEVEL 150 48 00| o 0 1250
850 15 8 950 48 160 5,000 150 48 1000 4 10 1150
750 35 12 1200 48 160 10,000 150 48 1050 10 25 1050
850 55 20 1500 48 160 15,000 150 48 1250 14 40 950
500 85 28 1800 48 156 20,000 150 48 1500 20 80 800
350 135 40 2200 48 155 25,000 145 48 1800 26 8 850
48 150 30,000 145 48 2150 36 115 450
35,000 140 48 3000 80 220 150
40,000
45,000
CONFIGURATION; CLEAN CONFIGURATION: CLEAN
GROSS WEIGHT, 40,000 POUNDS GROSS WEIGHT, 35, 000 POUNDS
APPROXIMATE PRESSURE APPROXIMATE
FROM SEA LEVEL . s ALTITUDE o ot FROM SEA LEVEL
RAjE OF (1M, Hg) (KNOTS) (KNOTS) (M. Hg) RATE OF
(% DISTANCE TIME FURL (FEET) FURL TIME DISTANCE m
)
1600 0 0 00 | 48 145 SEA LEVEL 135 ® w0 | o 0 2000
1500 10 3 850 48 145 5,000 135 48 800 3 5 1950
1400 20 7 950 48 145 10,000 135 48 200 5 15 1850
1300 20 11 1100 48 140 13,000 130 48 1050 9 20 1750
1150 40 15 1300 48 140 20,000 130 48 1200 11 30 1600
1050 55 20 1500 48 136 25,000 130 48 1300 15 40 1450
850 75 26 1700 48 135 30,000 125 48 1500 18 50 1300
500 105 33 2000 48 130 35,000 125 48 1700 23 70 950
40,000 :
45,000
REMARKS: LEGEND
1. Warm-up, taxi, and take-off allowance: T00 pounds RATE OF CLIMB - FEET PER MINUTE
2, Normal climb power - 2600 rpm DIETANCE - NAUTICAL MILES
- 48 In. Hg MP TIME - MINUTES
3. For each 10°C rise in air temperature above FUEL - POUNDS
Standard Day conditions: MP = MANTFOLD PRESSURE
Increase CAs - CALIBRATED AIRSPEED
Time to climb 5 percent
Distance covered T percent
Fuel used 3 percent
Decrease
Rate of climb 5 percent
DATA AS OF 12-25-51 FUEL GRADE: 115/145
BASEDON  FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY, 6,0 Ib/gal 169-93-14478
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Figure A-6. Normal Power Climb—Reciprocating Engines
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WADC
[P’:*;“ - :; NORMAL POWER CLIMB CHART
un
STANDARD DAY
RECIPROCATING ENGINES
MODELS: AJ-1
AJ-2 (1) J33-A-10
AJ-2P ENGINE(S): (2) R-2800-44W
CONFIGURATION: TWO 300 GAL TIP TANKS CONFIGURATION; TWO 300 GAL TIP TANKS
GROSS WEIGHT: 54,000 POUNDS GROSS WEIGHT: 50, 000 POUNDS
APPROXIMATE APPROXIMATE
FROM SEA LEVEL i a8 'rmu:: S 22 FROM SEA LEVEL
lgl “EI' (M. Hg) (KNOTS) Al (KNOTS) (N, Hg) “c'li“f"
ﬂ-m DISTANCE TUME FUEL ED FUEL TimE DISTANCE (FPM)
850 0 0 700" 48 166 SEA LEVEL 160 48 00 o 0 1000
750 20 7 950 48 1685 5,000 160 48 900 5 15 950
650 40 15 1250 48 165 10,000 180 48 1100 12 0 850
500 70 25 1600 48 165 15,000 160 48 1400 19 50 700
400 115 35 2100 48 165 20,000 185 48 1700 26 0 800
200 195 54 3000 48 160 25,000 158 48 2150 36 120 450
30.000 150 48 3000 54 200 250
35,000
40,000
45,000
CONFIGURATION: w0 300 GAL TIP TANKS CONFIGURATION; TWO 300 GAL TIP TANKS
GROSS WEIGHT, 45, 000 POUNDS GROSS WEIGHT: 40, 000 POUNDS
APPROXIMATE = APPROXIMATE
me CAS CAS we
"‘;“m(‘” FROM SEA LEVEL ) —— NT"UDE — N Hg) FROM SEA LEVEL .Em‘
(FBA) | Disrance TIME FuEL weeh FuEL TIME ostance | (FPap
1300 0 0 100 48 150 SEA LEVEL 145 48 100" 0 0 1650
1200 10 4 850 48 150 5,000 145 48 850 3 10 1550
1100 20 9 1050 48 150 10,000 145 48 950 [ 15 1450
1000 35 14 1250 48 150 15,000 140 48 1100 11 25 1350
900 55 19 1500 48 150 20,000 140 48 1250 14 35 1250
750 75 25 1700 48 145 25,000 135 48 1450 18 55 1100
550 110 33 2000 48 140 0,000 135 48 1600 24 0 | %00
200 170 48 2700 48 140 B 135 48 2000 E)| 100 | %0
40,000
45,000
REMARKS: LEGEND
1. Warm-up, taxi, and take-off allowance: 700 pounds
2. Normal climb power - i?&m}; - RATE OF CLIMB - FEET PER MINUTE
- DISTANCE -
3. For each 10°C rise in air temperature above TIME -wmw
Standard Day conditions: FUEL - POUNDS
Incﬂ;;:e to climb 5 percent gra > MAEOED THESURE
dlpiga i - CALIBRATED AIRSPEED
Fuel used 3 percent
ase
Rate of climb 5 percent
DATA AS OF 12-25-51 FUEL GRADE: 115/145
BASED ON FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 Ib/gal 169-93-14488
Figure A-7. Normal Power Climb—Reciprocating Engines—with Tip Tanks
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WADC
Form 2411
(11 Jun 51)

MODELS: AJ-1
AJ-2
AJ-2P

NORMAL POWER CLIMB CHART
STANDARD DAY

TWO RECIPROCATING ENGINES PLUS JET ENGINE

(2) R-2800-44W
ENGINE(S): (1) 733-A-10

CONFIGURATION: CLEAN OR TWO 300 GAL TIP TANKS

CONFIGURATION, CLEAN OR TWO 300 GAL TIP TANKS

GROSS WEIGHT, 54,000 POUNDS GROSS WEIGHT: 50, 000 POUNDS
APPROXIMATE APPROXIMATE
PRESSURE
RATE OF FROM SEA LEVEL il AL ALTITUDE A% e FROM SEA LEVEL RATE OF
LM (I Mgl (RNOTS) e (RNOTS) N, Hg) CLaE
(PP DISTANCE T FUEL FUB TuE DSTANCE (L]
1700 0 0 7000 P 180 SEA LEVEL 113 “ 10000 0 0 1950
1550 10 3 1050 48 179 5,000 172 48 1000 2.5 ] 1800
1400 20 8.5 1450 48 178 10,000 m 48 1350 5.5 15 1650
1200 30 10 1800 48 178 15,000 169 48 1850 ] ] 1450
1000 50 15 2200 48 174 20,000 187 48 2000 13 40 1250
800 70 20 2700 48 imn 25,000 165 48 2400 17 55 1050
500 105 28 3300 48 168 30,000 161 4 2800 22 80 800
150 180 44 4800 48 164 33,000 157 48 3500 5 115 400
40,000
45,000
CONFIGURATION, CLEAN OR TWO 300 GAL TIP TANKS CONFIGURATION: CLEAN OR TWO 300 GAL TIP TANKS
GROSS WEIGHT: 45,000 POUNDS -~ GROSS WEIGHT: 40, 000 POUNDS
APPROXIMATE APPROXIMATE
PRESSURE
WATE OF FROM SEA LEVEL st i ALTITUDE oAy 5l FROM SEA LEVEL RATE OF
CLMB UIN. Hg) (KNOTS) IENOTS) ON. Kl ClLimg
(PP DISTANCE Towe FUEL (HEEN = e Tiee DISTANCE L
2300 0 0 700" 48 165 SEA LEVEL 155 “® 200 0 0 2700
2150 5 2.5 950 48 164 5,000 154 48 950 2 5 2550
2000 10 ] 1250 48 162 10,000 153 48 1150 4 10 2400
1800 20 1.8 1500 48 181 15,000 152 48 1400 L] 15 2200
1600 30 10 1750 48 158 20,000 150 48 1600 8.5 -] 2000
1400 45 14 2100 48 157 25,000 148 48 1800 1 35 1800
1150 60 18 2400 48 153 30,000 148 48 2100 14 45 1550
750 80 23 2800 48 149 35,000 143 48 2400 18 80 1100
40,000 143 F.T. 2900 28 95 300
45,000
REMARKS: LEGEND
ey e oo e Mg RATE OF CLIMB - FEET PER MINUTE
. DISTANCE - NAUTICAL MILES
N e
- rpm ne; -
3. For each 10°C rise in air temperature above ;g“' 5. m‘;t"?gw PRESSURE
Standard Day conditions: CAS - CALIBRATED AIRSPEED
Increase F.T. - FULL THROTTLE
Time to climb 5 percent
Distance covered 7 percent
Fuel used 3 percent
Decrease
Rate of climb § percent
DATA AS OF 12-25-51 FUEL GRADE: 115/145
BASED ON  FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY:6.0 Ib/gal 169-93-1440A
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Figure A-8. Normal Power Climb—Three Engines
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WADC
Form 2411
et MILITARY POWER CLIMB CHART
STANDARD DAY
TWO RECIPROCATING ENGINES PLUS JET ENGINE

MODELS; AJ-1

AJ-2 (1) J33-A-10

AJ-2P ENGINE(S):  (2) R-2800-44W
CONFIGURATION CLEAN CONFIGURATION. CLEAN
GROSS WEIGHT, 50,000 POUNDS GROSS WEIGHT: 45, 000 POUNDS

APPROKIMATE asline APPROXNIMATE
PRESSUR!

RATE OF FROM SEA LEVEL e CAS ALTITUDE CAS i FROM SEA LEVEL WATE OF
% (M, Mgl (KNOTS) : NOTS) 11 Mgt Clima
[FPM) DESRANCE TimE FUEL it FUEL TIME DISTANCE FPM

2950 0 0 7001 60 202 SEA LEVEL 192 60 7001 0 0 3400

2800 5 2 950 60 201 5,000 191 80 950 1.5 5 3200

2550 10 4 1200 60 199 10,000 190 60 1150 3 10 3000

2350 20 6 1500 60 198 15,000 188 60 1350 5 15 2750

2050 30 8 1750 60 196 20,000 187 80 1600 7 20 2500

1750 40 10.5 2050 60 194 25,000 185 60 1850 2 30 2200

1350 55 14 2400 80 192 30,000 183 60 2100 12 45 1800

550 85 19 2900 F.T. 189 35.000 180 F.T. 2500 15 60 950

40.000 176 F.T. 3500 29 135 50
45.000
CONFIGURATION: CLEAN CONFIGURATION:
GROSS WEIGHT, 40,000 POUNDS GROSS WEIGHT:
APPROXIMATE APPROXIMATE
PRESSURE

nATE OF FROM SEA LEVEL nE ERS ALTITUDE CAS ne FROM SEA EVEL RATE OF
g (N Hal (KMOTS: PEET) (RHOTS, (N Mgl Clilg
(FPm) DHSTANCE TimE FUEL FUEL TimE DISTANCE L]

3950 0 0 700(1) 80 178 SEA LEVEL

3750 4 1.5 900 60 177 5,000

3550 8 3 1100 60 176 10,000

3300 15 4.5 1300 60 175 15,000

3050 20 6 1500 60 173 20,000

2750 25 7.5 1650 60 11 25,000

2300 a5 9.5 1850 60 169 30,000

1450 45 12.0 2100 F.T. 167 35,000
500 70 18 2600 F.T. 164 40,000

45,000
REMARKS: LEGEND
1. Warm-up, taxi, and take-off allowance: 700 pounds RATE OF CLIMB - FEET PER MINUTE
2, Military Power - 2800 rpm DISTANCE - NAUTICAL MILES
- 60 in. Hg MP TIME - MINUTES
- 100% rpm (jet engine) FUEL - POUNDS
3. Military Power operation limited to 30 minutes MP - MANIFOLD PRESSURE
4, For each 10°C rise in air temperature above Standard CAS - CALIBRATED AIRSPEED
Day conditions: F.T. - FULL THROTTLE
Increase
Time to climb 5 percent
i o z
Fuel used 3 percent
Decrease
Rate of climb 5 percent
DATA AS OF 12-25-51 FUEL GRADE: 115/145
BASED ON  FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY. 6.0 Ib/gal 169-93-1450A
Figure A-9. Military Power Climb—Three Engines
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WADC
disnd MILITARY POWER CLIMB CHART
STANDARD DAY
TWO RECIPROCATING ENGINES PLUS JET ENGINE
i ﬁ:; (2) R-2800-44W
AJ-2P ENGINE(S): (1) J33-A-10

CONFIGURATION: TWO 300 GAL TIP TANKS

CONFIGURATION: TWO 300 GAL TIP TANKS

GROSS WEIGHT, 54,000 POUNDS GROSS WEIGHT, 50, 000 POUNDS
APPROXIMATE APPROXIMATE
wATE OF FROM SEA LEVEL e EAS ALTITUDE CAS o FROM SEA LEVEL RATE OF
Clima (4. Hg! XNOTS) (KNOTS) 1IN Mgl Cus
(FPm) DISTANCE i FUEL Py FUEL Tung CASTANCE FPM)
2650 0 0 700{1) 60 209 SEA LEVEL 202 80 100" 0 0 2050
2500 5 2 1000 60 207 5,000 200 80 950 2 5 2800
2250 15 4 1300 60 205 10,000 197 80 1200 3.5 10 2600
2000 25 6.5 1600 80 202 15,000 185 60 1500 5.5 20 2350
1750 5 9 1900 60 200 20,000 192 60 1750 8 30 2050
1400 50 12 2250 60 196 25,000 188 80 2050 11 40 1700
950 70 17 2700 60 192 30,000 185 60 2400 14 55 1300
150 125 27 3700 F.T. 188 35,000 180 F.T. 2000 20 85 500
40,000
45,000
CONFIGURATION: TWO 300 GAL TIP TANKS CONFIGURATION: TWO 300 GAL TIP TANKS
GROSS WEIGHT, 45,000 POUNDS GROSS WEIGHT, 40, 000 POUNDS
APPROXIMATE p APPROXIMATE
i FROM SEA LEVEL pr CAS ALTITUDE CAS we FROM SEA LEVRL RATE O
(MOTS KNOTS
(L HSTANCE TIME FUEL e i e ' i FURL TimE DNSTANCE (FPm)
3400 0 0 700 60 192 SEA LEVEL 178 60 700" 0 0 3950
3250 5 1.8 950 60 190 5,000 178 80 900 1.5 4 3800
3050 10 3 1150 80 188 10,000 174 80 1100 1.8 8 3800
2800 15 5 1350 60 185 15,000 172 80 1250 4 13 3350
2500 20 7 1600 60 183 20,000 169 [ 1450 [] 20 3050
2200 30 9 1850 60 17 25,000 165 80 1650 7.5 3 2750
1800 40 12 2100 60 176 162 80 1850 9.5 30 2300
850 60 15 2500 r.T. m 35,000 158 r.T. 2100 12 45 1450
50 140 30 3700 F.T. 165 40,000 153 F.T. 2600 18 70 500
45,000
REMARKS: LEGEND
1. Warm-up, taxi, and take-off allowance: T00 pounds
2 M.ll!zr?l’wer - 2800 rpm RATE OF CLIMB - FEET PER MINUTE
' - 60 in. Hg MP DISTANCE - NAUTICAL MILES
- 100% rpm (jet engine) TIME - MINUTES
3. Military Power operation limited to 30 minutes ar Z :’;‘.’&‘;‘Sm PRESSURE
4. For each 10°C rise in air temperature above en y ATED AIRSPEED
Standard Day conditions: CAS - CALIBRATE ]
Increase F.T. - FULL THROTTLE
Time to climb 5 percent
Distance covered 7 percent
Fuel used 3 percent
Decrease
Rate of climb 5 percent
DATA AS OF 12-25-51 FUEL GRADE: 115/145
BASED ON FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 Ib/gal 169-03-1451A

Figure A-10. Military Power Climb—Three Engines—with Tip Tanks
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WADC
Form 2411
P MAXIMUM CRUISE POWER CLIMB CHART
STANDARD DAY
RECIPROCATING ENGINES
WSt 20 (2) R-2800-44W
AJ2p ENGINE(S): (1) J33-A-10
CONFIGURATION:  no EXTERNAL LOAD CONFIGURATION:  NO EXTERNAL LOAD
GROSS WEIGHT: 54,000 POUNDS GROSS WEIGHT, 90, 000 POUNDS
APPROXIMATE e APPROXIMATE
FROM SEA LEVEL Me A3 ALTITUDE s i FROM SEA LEVEL
uc:!m? PN M) (KNOTS) — (KNOTS} (N, Hg) .';'nfm oF
(FPM) DISTANCE TIME FUEL ? FUERL TIME DISTANCE (FPM)
SEA LEVEL 145 » 00| o 0 250
5.000 145 n 1200 27 70 150
10,000
15,000
20,000
25,000
30,000
35,000
40,000
45,000
CONFIGURATION:  NO EXTERNAL LOAD CONFIGURATION:  NO EXTERNAL LOAD
GROSS WEIGHT, 45, 000 POUNDS GROSS WEIGHT: 40, 000 POUNDS
APPROXIMATE R APPROXIMATE
RATE OF FROM SEA LEVEL me CAS ALTITUDE CAS A FROM SEA LIVEL RATE OF
ClimMs (ON. Hg) (KNOTS) (FEET) (RNOTS) (N, Ha) CLIMD
(FPM) DISTANCE TIME FUEL FUEL TIME DISTANCE (FPM)
450 0 0 0™ | & 140 SEA LEVEL €35 e 700 0 0 700 ™
350 30 13 900 Ky 140 3,000 135 " 850 T 20 800
300 5 29 1250 37 140 10,000 135 37 1000 17 40 550 |
200 150 54 1750 37 140 15,000 135 31 1250 28 70 450
20,000 135 31 1500 42 110 350
i 135 37 1950 64 185 200
30,000
35,000
40,000
45,000
REMARKS: LEGEND
1. Warm-up, taxi, and take-off allowance: T00 pounds. RA' -
2. Maximum Crulse Power - 2300 rpm. m?agzcmn v :m m?g
=37 By Kk TIME MINUTES
3. For each 10°C rise in air temperature above FUEL : POUNDS
I::rmd%tlnnl - :rs - MANTFOLD PRESSURE
ease: = CALIBRATED AIRSPEED
Time to climb 5 percent
Distance covered 7 percent FT - FULL THROTTLE
Fuel used 3 percent
Decrease:
Rate of climb 5 percent
DATA AS OF  12-25-51 FUEL GRADE; 115/145
BASED ON FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6,0 lb/Gal B-100.08-5A

Figure A-11. Maximum Cruise Power Climb—Reciprocating Engines
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WADC
el MAXIMUM CRUISE POWER GCLIMB CHART
1l Jun
STANDARD DAY
RECIPROCATING ENGINES
MODELS: ﬁié (1) J33-A-10
i ENGINE(S), (2) R-2800-44W
CONFIGURATION:  TWO 200 GAL TIP TANKS CONFIGURATION:  TWO 300 GAL TIP TANKS
GROSS WEIGHT, 54, 000 POUNDS GROSS WEIGHT, 50, 000 POUNDS
APPROXIMATE RE APPROXIMATE
FROM SEA LEVEL M ; A ALTITUDE st e FROM SEA LEVEL
a:tw (1N, Hgi (KNOTS) o (KNOTS) (1. Hg "g‘ ':'
{Fle DISTANCE TIME FUEL L FUEL TIME DISTANCE CFPH)
150 0 0 700 37 145 SEA LEVEL 145 37 D 200 0 0 320
90 115 45 1500 37 145 5,000 145 n 1050 18 45 230
10,000 145 3 1800 45 115 150
15,000
20,000
25,000
30,000
35,000
40,000
45,000
CONFIGURATION: TWO 300 GAL TIP TANKS CONFIGURATION: TWO 300 GAL TIP TANKS
GROSS WEIGHT. 45, 000 POUNDS GROSS WEIGHT: 40, 000 POUNDS
APPROXIMATE PRESSURE APPROXIMATE
Mp CAS CAS me
FROM SEA LEVEL FROM SEA LEVEL
';ml‘ (IN. Hg) (KNOTS) ALTITUDE {KNOTS) (IN. Hg) RATE OF
(FPM) DISTANCE TIME FUEL {FEET) FUEL TIME DISTANCE fg'tl;”!ﬂ
(1) (1)
500 0 0 700 31 140 SEALEVEL 135 37 700 0 0 750
450 25 11 900 i 140 5.000 135 37 850 7 20 650
350 80 24 1200 37 140 10,000 135 3 1000 15 5 600
260 105 42 1500 31 135 15,000 135 37 1200 26 85 500
150 200 73 2100 37 135 20,000 130 37 1400 39 100 400
25,000 130 37 1700 55 145 300
30,000
35,000
40,000
45,000
REMARKS: LEGEND
1. Warm-up, taxi, and take-off all 700 p RATE O] ]
2. Maximum Cruise Power - 2300 rpm, reriocs B oo SERE SRS M
- 37 in. Hg MP. TIME . MINUTES
3. For each 10°C rise in air temperature FUEL - POUNDS
above Shnd;d Day conditions - MP - MANIFOLD PRESSURE
rease:
Time To Climb 5 percent CAS - CALIBRATED AIRSPEED
Distance Covered 7 percent
Fuel Used 3 percent
Decrease:
Rate of Climb 5 percent
DATA AS OF 12-25-51 FUEL GRADE: 115/145
BASED ON FLIGHT TEST DATA, NAA REPORT 51-1188 FUEL DENSITY: 6,0 Ib/Gal H-169-93-2A

Figure A-12. Maximum Cruise Power Climb—Reciprocating Engines— with Tip Tunl_r:
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WADC
szt DESCENT CHART
(11 Jun 51)
STANDARD DAY
MODELS: AJ-1
AJ-2 (2) R-2800-44W
AJ-2P ENGINE(S): (1) J33-A-10
CONFIGURATION: CLEAN OR TWO 300 GAL TIP TANKS - CONFIGURATION:
GROSS WEIGHT, 40,000 POUNDS PRESSURE GROSS WEIGHT:
ALTITUDE
APPROXIMATE weEn) APPROXIMATE
CAS CAS
TO SEA LEVEL (RNOTS) (KMOTS) 1O SEa LEVEL € OF
::s‘:t:: ;:ictm
DISTANCE Tt FUEL FUEL TIME DISTAMCE
3000 120 25 420 220 40,000
2400 110 23 380 220 35, 000
2100 95 2 350 220 30, 000
1800 a0 18 300 220 25, 000
1600 85 15 250 220 20, 000
1400 50 12 200 220 15,000
1300 30 8 140 220 10, 000
1200 15 4 70 220 5,000
1100 0 0 0 220 SEA LEVEL
CONFIGURATION; CONFIGURATION:
i T:
GROSS WEIGHT. PRESSURE GROSS WEIGH
APPROXIMATE N',m, APPROXIMATE
CAS CAS
RATE OF TO SEA LEVEL ENOTS) (KNOTS) TO SEA LEVEL RATE OF
DESCENT DESCENT
DISTAMCE TumE FUEL FUEL TimE DISTAMCE
45,000
40,000
25,000
30,000
25,000
20,000
15,000
10,000
5,000
SEA LEVEL
REMARKS: LEGEND
1. Recommended descent power - 2000 rpm RATE OF DESEENT - FEET PER MINUTE
- 35in. Hg MP DISTANCE - NAUTICAL MILES
TIME - MINUTES
FUEL - POUNDS
CAS - CALIBRATED AIRSPEED
DATA AS OF 12-25-51 FUEL GRADE: 115/145
BASED ON FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY, 6.0 Ib/gal
169-93-14524
Figure A-13. Descent
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Figure A-14. Compressibility Correction to Calibrated Airspeed
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TEMPERATURE CORRECTION FOR COMPRESSIBILITY

&

AIRSPEED CONVERSION

MODELS: AJ-1
Al-2
AJ2P
TRUE AIRSPEED-KNOTS
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EXAMPLE: @ s temperature correction (5°C).
© is CAS (250 knots). @D i: free air temperature (-15°C).
@ is pressure altitude (10,000 f). (Indicated air temp minus temp
o J 3 : correction Is free air h ture.)
is indicated air temp (-10"C). 4
P O s TAS (280.knots).
R o st @ s Mach number (45)
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 169-63-1458A
Figure A-15. Temperature Correction for Compressibility and Airspeed Conversion
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DENSITY ALTITUDE - 1000 FT

WADC Form 241V
{11 June 51)

DENSITY ALTITUDE CHART
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Figure A-16. Density Altitude Chart
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Standard Altitude Table

Standard Sea Level Air:

T = 150 C. /2 = .002378 slugs/cu. ft,
P = 29.921 in. of Hg. W = . 07651 Ib/cu, ft,
1" of Hg. = 70.732 lb/sq. ft. = 0.4812 1b/sq. in. ap = 1116 ft. /sec.
Speed of
Alti- Density 1 Sound Pressure
tude Ratio /o Temperature Ratio In. of Ratio
feet % Deg.C Deg. F afag Hg. P/Po
0 1. 0000 1. 0000 15. 000 59.000  1.0000 29,92 1. 0000
1000 .9710 1.0148 13,019 55.434 .997 28, 86 . 9644
2000 . 9428 1.0299 11.038 51,868 .993 27,82 . 9298
3000 .9151 1.0454 9. 056 48. 301 .990 26. 81 . 8962
4000 . 8881 1.0611 7.075 44,735 . 986 25, 84 . 8636
5000 . 8616 1.0773 5.094 41.169 .9883 24,89 . 8320
6000 . 8358 1.0938 3.113 37. 603 .979 23.98 . 8013
7000 . 8106 1.1107 1.132 34. 037 . 976 23,09 . 7716
8000 . 7859 1.1280 -0. 850 30. 471 . 972 22.22 . 7427
9000 .7619 1. 1456 -2, 831 26.904 . 968 21,38 . 7147
10000 . 7384 1.1637 -4,812 23,338 . 965 20.58 . 6876
11000 L7154 1.1822 -6, 793 19.772 . 962 19.79 . 6614
12000 . 6931 1.2012 -8.774 16, 206 . 958 19,03 . 6359
13000 .6712 1.2206 -10.756 12. 640 . 954 18,29 .6112
14000 . 6499 1.2404 -12. 1737 9.074 . 950 17.57 .5873
15000 .6291 1.2608 -14,718. 5.507 . 947 16. 88 . 5642
16000 . 6088 1,2816. -16. 699 1.941 . 943 16. 21 .5418
17000 . 5891 1. 3029 -18. 680 -1.625 . 940 15,56 .5202
18000 .5698 1. 3247 -20.662 -5, 191 . 938 14,94 . 4992
19000 . 5509 1.3473 -22.643 -8. 1757 .932 14,33 . 4790
20000 . 5327 1.3701 -24.624  -12.323 . 929 13.75 . 4594
21000 .5148 1. 3937 -26.605 -15, 890 .925 13,18 . 4405
22000 . 4974 1.4179 -28.586 -19. 456 . 922 12.63 . 4222
23000 . 4805 1.4426 -30.568  -23.022 . 817 12.10 .4045
24000 . 4640 1.4681 -32.549 -26.588 .914 11,58 . 3874
25000 . 4480 1.4940 -34.530  -30.154 .910 11,10 . 3709
26000 . 4323 1.5209 -36.511  -33.720 . 908 10. 62 . 3550
27000 L4171 1,5484 -38.493 -37.287 . 903 10,16 . 3387
28000 . 4023 1.5768 -40. 474 -40. 853 . 899 9.720 . 3248
29000 . 3879 1. 6056 -42. 455 -44, 419 . 895 9,293 . 3106
30000 . 3740 1. 6352 -44,436  -47.98 . 891 8. 880 . 2968
31000 . 3603 1. 6659 -46. 417 -51. 551 . 887 8. 483 . 2834
32000 . 3472 1.6971 -48.399  -55.117 . 883 8. 101 . 2707
33000 . 3343 1.7295 -50. 379 -58. 684 . 879 7.%32 . 2583
34000 . 3218 1.7628 -52.361  -62.250 . 875 7.3717 . 2465
35000 . 3098 1.7966 -54,342  -65.818 . 871 7.036 . 2852
36000 . 2962 1.8374 -55. 000 -67, 000 . 870 6.708 . 2242
37000 . 2824 1.8818 -55.000  -67.000 . 870 6. 395 .2137
38000 . 2692 1.9273 -55. 000 -67. 000 . 870 6. 096 . 2037
39000 . 2566 1,9738 -55,000  -67.000 . 870 5.812 . 1943°
40000 . 2447 2.0215 -55.000  -67.000 . 870 5.541 . 1852
41000 .2332 2.0707 -55.000  -67.000 . 870 5.283 .. 1765
42000 . 2224 2.1207 -55,000  -67.000 . 870 5.036 .1683
43000 . 2120 2.1719 -55. 000 -67.000 . 870 4,802 . 1605
44000 . 2021 2.2244 -55.000  -67.000 . 870 4.578 . 1530
45000 . 1926 2.2785 -55. 000 -67. 000 . 870 4, 364 . 1458
46000 . 1837 2.3332 +55. 000 -67. 000 . 870 4. 160 . 1391
47000 . 1751 2.3893 -55.000  -67.000 . 870 3.966 . 1325
48000 . 1669 2.4478 -55.000  -67.000 . 870 3.781 . 1264
49000 .1591 2.5071 -55.000  -67.000 . 870 3.604 . 1205
50000 . 1517 2.5675 -55.000  -67.000 . 870 3.436 . 1149
This table is based on NACA Technical Report No. 218 169-93-1490
WADC Form 241D
(11 Jun 51) Figure A-17. Standard Altitude Table
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AN 01-60AAA-1
MODELS: AJ-1
o OPERATING LIMITS CURVE MIXTURE: NORMAL
AJ-2P R-2800-44 ENGINES
&
a
-
g 2400 3 LiTARY POWER| 60 i
B 00 2800 @ 60 IN .
= Sl 54
@ 52| | Maw,
2 2% y ) "‘.Ogop*
1
. NORMAL RATED POWER 2600 @ 47.5 IN NL48 | 1 SSup,
x 1800 S 6| | N,
E TS Y 4ps
W 1600 B <421
-] - N - N
< a0 T e N TSP 38
u " e \ - e 36
: ]m ‘-" S~ - \\h L. __..—-N
z > TR IFTK KL [ \l._.‘i‘ 2800 RPM
— T~ = = s T -~
1000 =t T ~tet 3 o8 (ol = v-—:zlm RPM
5 = o e i H\Hﬁ& e i O s g}
| A— ~~ L1 T 4= I~ s - 2400 RPM
o¥ 800 ~ - T T LS =F 28112200 RPM
= T = St ™ =261 2000 RPM
5 o SEER== St E;...
g‘; o ~] -*___% TS -1800 RPM
b (| [ 1600 RPM
= 1400 RPM
® =)
& 0 3 2 B/ U B B Y B M A 2 4 M 45 6 47 8 N S
m ALTITUDE X 1000 FEET

POWER SCHEDULE:

1. 150 BMEP TO 2250 RPM

2. LINEAR VARIATION ON BMEP
TO 1800 BHP @ 2600 RPM

3. PROP LOAD VARIATION OF BMEP
TO 2300 BHP @ 2800 RPM

DATA AS OF: 5-14-53 FUEL GRADE: MIL-F-5572 AV GAS 115/145

DATA BASED ON: ESTIMATED PERFORMANCE FUEL DENSITY: 6.0 LB/GAL 98949914

Figure A-18. Engine Operating Limits Curve
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HUMIDITY CORRECTION FOR TAKE-OFF

MODELS: AJ-1 ENGINES:
AJ2 (1) J33-A-10
AJ-2P (2) R-2800-44W
VAPOR PRESSURE AND DEW
- POINT TEMP FROM DRY AND
[ WET BULB TEMPERATURES
i ol - 126
ld 25
FOR BAROMETER 30 IN. HG -
B /11,5
3 NOTE: FIRST FIND COINCIDING POINT
OF DRY AND WET BULB TEMPERATURES, /
-3 READ RIGHT FOR VAPOR PRESSURE 22
= AND LEFT FOR DEW POINT 717
2.1
§ i
z 2.0
CORRECTION TO BE ADDED 27 i w7 4
8 TO VAPOR PRESSURE FOR S
E VARIATION OF BAROMETER 19
(30—B)(r—1')
< FROM 30 IN. HG -ttt 7 -
B ~ BAROMETRIC PRESS. - IN HG / :
t = DRY BULB - DEG F I 17
t' = WET BULB - DEG F 7 R4
y f
1.6
/ w4 -
y y, i 1 A s
o ¢ 7 / o =
o / / z e
T & 1.4
: Ay £l 2 03 5
o / A 134 a
/ ™~ § =
-]
/ AT - 1.2 o < 3
EXAMPLE 1. 1/ % F B
Left- scale can be used | % / 7 Ny =2
temperature conversion: pé’ 8 / ) g
+10°C = +50°F. 3 /1 TA 0% 2
EXAMPLE 2, il kﬂ / y it e
To maintain 40,000 feet density =+ | “ - 09 \EJ
altitude when oulside air temp- Q0 §@ / ‘ &
erature is —60°C it is necessary '\ﬁ\, A YN Y -3
to fly ot a pressure altitude é’ VA N = 0.8
of 40,500 feet. (Read this value To, KISV TV ~
on center scale.) L 7 ,‘6\' A v4 07
EXAMPLE 3. 9 (‘ 77K <
At 40,000 feet pressure altitude e"l 74 .;9“/ 0.6
when the outside air temperat ﬁ- A i ¥ ~
is —10°C the density alfitude i a %%\' p >| o8
(read on right-hand scale) is v p.dll V. A = A H—.0
44,000 feet, D B A -
A 7] N :
P fo -
& A PanE 03
- — - 2
- " -~ '#’o )r =
_— ]
/’ . *;1 — _ 0.2
1 - ‘w.\ - L. B &
sERN TN
20 30 40 50 60 | 70 80 %0 100 110
Ina\' BULB unrn?wu-o:o ¥
-5'C o'c 10°C 2°C 30°C 40°C

FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL

H-#034-03-10
——

Figure A-19. Humidity Corre
RESTRICTED

ction for Take-off
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TAKE-OFF DISTANCES
(HARD-SURFACE RUNWAY)
MODELS: E; TAKE-OFF POWER —THREE ENGINES 'E:':G’NES=_I°
AJ:Q‘P WITH OR WITHOUT TIP TANKS @) lm-
= A
! -
| 1 A
[ 1 3
| <
| / E
f o
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/ 2
/ f
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| /
i e :
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} gf’f f @ o
f 1 5'_| ) / -
~ il =
£y e &
§ tté..f g,'_‘._ t__-"-zr S )’ _S
Sk el o
/ )
/7 ey %f ?“Zﬁ__‘ y
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a arim. { immE Y/ &Z?§; :,‘,?::& DISTANCE ||
fi ANV WP g i (To clear -
’ aw f [ 7 y Ve E, ol ot a 50 ft 5
7 / /-y " / A ) obstacle) ||
17 L]
117 T 17 4 1000 800 ]
LA i / y []
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V. I / ]
A C 1 / 3000 1500
4 ]
y =
11 i 4000 1860 H
1WAy, / 5000 2330 [
* %: 6000 90 |
- A0 _:ZWZ 13000 | N :Z? 2] u
Ly rrﬁlac e ouomi Em CE-FE 7000 050
i Ve
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E UEEAYET 1Y L SEE °F'§ g
. 03
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7
g ; 4 ,, AP 4P 4 s
+ >
P50 I 4
a 2 y, gre 4 4 AP AV dr 4
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4 d w
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EXAMPLE: 0 is air temperature (+10%).
REMARKS: e is pressure altitude (1000 fi).
1. Power Seftings: i i 52,000 |
2800 rpm, 61 in. Hg manifold pressure on e i o A
reciprocating engines. 100% rpm on jet @ is ground distance - zero wind (2720 f1)
angine,
2. Flaps ' down, ' @ s specific humidity (01).
@ s head wind (20 knots)
o is ground distance - 20-knot wind (2100 ft).
DATA AS OF: 12.25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL S

Figure A-20. Take-off Distances—Three Engines—Normal Take-off
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TAKE-OFF DISTANCES
- MAXIMUM PERFORMANCE
(CARRIER OR HARD-SURFACE RUNWAY)
TAKE-OFF POWER - THREE ENGINES
WITH OR WITHOUT TIP TANKS
ENGINES
MODE . 1) J33-A-10
= ﬁ‘; 2) R-2800-44W
AJ-2P
; i
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| e
+ 5 _::#_ HAHH =2
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REMARKS:

1. Power Settings:
2800 rpm, &1 in. Hg manifold pressure on
reciprocating engines. 100% rpm on jet
engine.

DATA AS OF. 12-25.51
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189

EXAMPLE:

@ is air temperature [+20°G)

@ is pressure altitude (SL).

@ is gross weight (52,750 pounds).

@ is ground distance — zero wind (1760 feet).
@ is specific humidity (01).

@ is head wind (30 knotsl.

@ is ground distance 30 knot wind (918 feet).

FUEL GRADE: 115/145
FUEL DENSITY: 4.0 LB/GAL

188-03-10324

Figure A-21. Take-off Distances—Three Engines—Maximum Performance—Full Flaps
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TAKE-OFF AIR DISTANCES
(ADDITIONAL DISTANCE TO CLEAR A 50-FOOT OBSTACLE)
MAXIMUM PERFORMANCE
(HARD-SURFACE RUNWAY)

TAKE-OFF POWER-THREE ENGINES

WITH OR WITHOUT TIP TANKS ENGINES:
(1) J33-A-10

1
-2
2P (2) R-2800-44W

AIR DISTANCE CORRECTED FOR WIND-FEET

FLAPS FULL DOWN

-
—

1750 S ANE.S

x

J!ll
£y

o

r.
1000 —

750

0 25 500 75 1000 1250 1500 1750 2000 2250 2500 250 3000 3250 3500
GROUND DISTANCE CORRECTED FOR WIND-FEET
REMARKS:

1. Power Seftings: 2. Take-off distance to clear 50-foot
2800 rpm, 61 in. Hg manifold pressure obstacle is ground roll plus air
reciprocating engines. 100% rpm on jet (additional) distance.
sngine.

FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL

160-93-1581A

DATA AS OF: 12-25-51
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189

174

Figure A-22. Take-off Air Distances—Three Engines—Maximum Performance—Full Flaps
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TAKE-OFF DISTANCES
MAXIHI.IM PERFORMANCE
HARD-SURFACE RUNWAY)
TAK!-OFF POWER - THREE ENG!NES
WITH OR WITHOUT TIP TANKS
MODELS: Al-1 ENGINES:
AJ2 ) 133-A-10
Al2P (2) R-2000-44W
FLAPS %% DOWN
12
[ F.
It
3
F, " “ <
4' I
‘ 5
A
r . . -
i J [ -
L7 4 o
4 7 - v =
Y | y 1.4 3
’F
-, T =i SR BN B
< A / L ] 2
| 7 T A L
y‘é 21 e, P d B T
554 B (T 3
A TS/ B .
pp"/ T BN
M 7 3
> r - B
r
L. = Fi A
-
- t { TIE]
= H T1
HI 3 ikl
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g i ot A, iz Zizece
Ovd‘ 4 == 2]
EEE o: / 4 ot - i 1
T '} % I ]
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EXAMPLE:
. is air temperature (+15°C).
REMARKS:
POWER SETTINGS © i pressure oltitude (U
2800 rpm, 61 in. Hg manifold pressure
on reciprocating engines. .ksmmmm«m
100% rpm on jet engine.
@ s 9round distance-zero wind (1875 foat).
@ is specific humidity (02)
@ s head wind (30 knots)
® © 9round distance-30 knot wind (1140 feet).
DATA: 12-25-51 FUEL GRADE 115/145
DATA BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL
l.-ll—l”‘;

Figure A-23. Take-off Distances—Maximum Performance—": Flaps
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TAKE-OFF AIR DISTANCES
(ADDITIONAL DISTANCE TO CLEAR A 50-FOOT OBSTACLE)
MAXIMUM PERFORMANCE
(HARD-SURFACE RUNWAY)
TAKE-OFF POWER —THREE ENGINES
MODELS: AJ-1 WITH OR WITHOUT TIP TANKS ENGINES:
A)2 (1) J33-A-10
AJ-2P (2) R-2800-44W
5500 .
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I
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B 45001
= }
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Z w0l n 1]
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O  3s00f ]
3 5
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g : 4
r
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a 2 =
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A =
o -
7500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000
GROUND DISTANCE CORRECTED FOR WIND - FEET
REMARKS:
1. Power settings: 2. Take-oft distance to clear 50-foot obstacle
2800 rpm, 61 in. Hg manifold pressure on is ground roll plus air (additional)
reciprocating engines. 100% rpm on jet distance.
engines.
DATA AS OF: 12-25-51 FUEL GRADE 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL
169-93-1562A

Figure A-24. Take-off Air Distances—Maximum Performance—": Flaps
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TAKE-OFF DISTANCES
(HARD-SURFACE RUNWAY)

" TAKE-OFF POWER —TWO RECIPROCATING ENGINES B
Al-2p WITH OR WITHOUT TIP TANKS (2) R-2800-44W
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EXAMPLE: e is air temperature | — 5°C).
REMARKS: © s pressure oliitude (sU)
1. Power seftings: ; "
weight (50,000 ds).
2800 rpm, 61. in Hg manifold pressure. e R grom veight | PANNaR
2. Flaps % down. o is ground distonce-zero wind (2810 feetl.
o is specific humidity (01},
° is head wind (20 knots).
e is ground distance-20 knot wind (2200 feet).
DATA AS OF: 12-25-51 FUEL GRADE: 115/145°
BASED ON: FLIGHT TEST DATA, NAA REPORT 511189 R Ry SO BB
169-93-

Figure A-25. Take-off Distances—Take-off Power—Reciprocating Engines
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TAKE-OFF VELOCITIES

(HARD-SURFACE RUNWAY)
TAKE-OFF POWER —THREE ENGINES

A WITH OR WITHOUT TIP TANKS ENGINES:
MODELS: ﬂ; (1) J33-A-10
AJ-2P (2) R-2800-44W
| U - -
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TEMPERATURE - °C TAKE-OFF VELOCITY - KNOTS (IAS)
REMARKS: EXAMPLE:
L. Po;&rnmﬁng:‘ . o sl °i: air temperature (+18°C).
rpm, 61 in. Hg mani pressure v 2
on reciprocating engines. °“ pressure alfitude (sea level)
100% rpm on jet engine, °il gross weight (45,000 Ib).
2. Flaps Y% down. @ s toke-off velocity (94 knots - 1AS)
DATA AS OF: 12-25-51 FUEL GRADE 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL

180-93-14338

Figure A-26. Take-off Velocities—Normal Take-off
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TAKE-OFF VELOCITIES

MAXIMUM PERFORMANCE
(HARD SURFACE RUNWAY)

TAKE-OFF POWER —THREE ENGINES
WITH OR WITHOUT TIP TANKS ENGINES:

MODELS: AJ-1
Al2 (1) J33-A-10
AJ-2P (2) R-2800-44W
FLAPS FULL DOWN
10 5000 PRESSURE ALTITUDE
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AIR TEMPERATURE - °C TAKE-OFF VELOCITY - KNOTS (IAS)
REMARKS:
POWER SETTINGS
2800 rpm, 61 in. Hg monifold pressure
on reciprocating engines.
100% rpm on jet engine.
FUEL GRADE 115/145
DATA: 12-25-51
DATA BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL S

Figure A-27. Take-off Velocities—Maximum Performance—Full Flaps
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TAKE-OFF VELOCITIES
MAXIMUM PERFORMANCE ENGINES:
MODELS; AJ1 (HARD-SURFACE RUNWAY) 1) J33-A-10
AJ2 TAKE-OFF POWER —THREE ENGINES (1) J33-A-
AJ2P WITH OR WITHOUT TIP TANKS (2) R-2800-44W
FLAPS 1/2 DOWN
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REMARKS:
1. Power seftings:
2800 rpm, 61 in. Hg manifold pressure on
reciprocating engines. 100% rpm on jet
engines.
FUEL GRADE 115/145
DATA AS OF: 12255
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 TR DS S 08 mﬁ‘:’_‘ ool

Figure A-28. Take-off Velocities—Maximum Performance—'"z Flaps
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NORMAL POWER CLIMB
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GROSS WEIGHT - 1000 LBS For each 10° rise in air
Example shows fuel used, distance traveled, and time to climb from sea level to 30,000 feet temperature ubqve Standard
o is initial gross weight (47,000 pounds). °_® is fuel used (1400 pounds). Day conditions, increase:
is final altitude, 30,000 feet. - is distance traveled miles). TIME TO CLIMB 5 PERCENT
© ~ o @-@ - snce voaid 123 DISTANCE TRAVELED 7 PERCENT
@ is final gross weight (45,600 pounds). @—@ is time to climb (37 minutes). FUEL USED 3 PERCENT
DATA AS OF: 12-25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL T s

Figure A-29. Normal Power Climb—Reciprocating Engines
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AN 01-60AAA-1
st s NORMAL POWER CLIMB
AJ-2 STANDARD DAY ENGINES
AJ2P (1) J33-A-10
(2) R-2800-44W
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GROSS WEIGHT-1000 LBS
Example shows fuel used, distance traveled, and
time to climb from 20,000 feet to 34,400 feet when
the gross weight ot start of climb is 49,000 pounds.
e is initial gross weight (49,b00 pounds).
(2] is initial alfifude (20,000 fee),
@ is initial distance (73 miles). For each 10°C rise in air temperature
@ s il ke (24 saiotent above Standard Day conditions, increase:
X TIME TO CLIMB 5 percent
© ol obitude (34,400 Feen. DISTANCE TRAVELED 7 percent
@ is final distance (235 miles). FUEL USED 5 porgant
@ is final gross weight (47,300 pounds).
e is final fime (61 minutes).
(A -@ is fuel used (1700 pounds).
e-@ is distance traveled (162 miles).
@-@ is time to elimb (37 minutes).
DATA AS OF: 12-25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL SR—
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Figure A-30. Normal Power Climb—Reciprocating Engines—with Tip Tanks

RESTRICTED




SECURITY INFORMATION — RESTRICTED Appendix |

AN 01-60AAA-1
NORMAL POWER CLIMB
STANDARD DAY
MODELS: AJ-1 ENGINES:
Al-2 1 J33-A-10
AJ-2P ‘2) R-2800-44W
200
> N
180 "
356,000
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GROSS WEIGHT-1000 LB
Example shows fuel used, distance traveled, and
time to climb from sea level to 30,000 feet.
] For each 10°C rise in air temperature
' is :-nﬂul gross weight (53,000 P".‘""d’}’ above Standard Day conditions, increase:
.!\';)‘u“;ll::i]'w.' (Follow guide lines to TIME TO CLIMB 5 percent
> - DISTANCE TRAVELED 7 percent
°_o is final gross weight (50,700 pounds). FUEL USED 3 percent
is fuel used (2300 pounds).
is distance traveled (84 miles).
is time to climb (23 minutes).
DATA AS OF; 12-25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL
169-93-1371A

Figure A-31. Normal Power Climb—Three Engines
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MILITARY POWER CLIMB
STANDARD DAY
MODELS: AJ-1
Al-2 M J33-A-10
AJ-2P (2) R-2800-44W
1 T
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GROSS WEIGHT-1000 LB
Example shows fuel used, distance traveled, and
fime to climb from sea level to 40,000 feet.
° is initial gross weight (43,000 pounds). For each 10°C rise in cir temperature
° is final altitude. (Follow guide lines to above Standard Day conditions, increage:
e 40,000 feet.) TIME TO CLIMB 5 percent
is final gross weight (41,000 pounds). DISTANCE TRAVELED 7 percent
is fuel used (2000 pounds). FUEL USED 3 percent
@ s distance traveled (80 miles)
o is time to climb (18 minutes).
DATA AS OF: 12-25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL
169-93-13T8A

Figure A-32. Military Power Climb—Three Engines
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MILITARY POWER CLIMB

STANDARD DAY
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AJ2P 12) R-2800-44W
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Example shows fuel used, distance traveled, ond
time to climb from sea level to 35,000 feet.

Je_ ik gres eemight (49,000 peyndal. For each 10°C rise in air lemperature

(&) is final alfitude. (Follow guide lines to above Standard Day condifions, increase:
35000 feet) TIME TO CLIMB 5 percent

0 is final gross weight (47,000 pounds). DISTANCE TRAVELED 7 percent

© -@ s fuel used (2000 pounds). FUEL USED 3 percent

@ s distance traveled (70 miles).
e is time to climb (16.5 minutes).

DATA AS OF: 122551 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 60 LB/GAL .
Figure A-33. Military Power Climb—Three Engines—with Tip Tanks
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MODELS: AJ-1
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GROSS WEIGHT-1000 LBS
Example shows fuel used, distance traveled, and time to climb from 5000 feet to 20,000 feet.
o is initial altitude (5000 fest), 0 is initial distance (26 miles). For each 10° C rise in air
(A} is inifial gross weight (43,550 pounds). () is final distance (171 miles). temperature above Standard
i i " . Day conditions, increase
9 is final altitude (20,000 feet). @ @ is distance traveled (145 miles). TIME TO CLIMB 5 percent
@ is final gross weight (42,650 pounds). @ is initial ime (11 minutes). DISTANCE TRAVELED 7 percent
@—@ is fuel vsed (900 pounds). @ is final fime (61 minutes). FUEL USED 3 percent
@_@ is fime ta climb (50 minutes),
DATA AS OF: 12-25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL. —_—
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Figure A-34. Maximum Cruise Power Climb—Reciprocating Engines
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MO MAXIMUM CRUISE POWER CLIMB ENGINES
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GROSS WEIGHT-1000 LBS

Example shows fuel used, distance traveled, and time to climb from 5000
feet to 20,000 feet when the gross weight at start of climb is 46,100 pounds.

06606

is initial gross weight (46,100 pounds). @ is final distance (195 miles).

is initial altitude (5000 feet). @ is final gross weight (44,900 pounds).
is inifial distance (29 miles). @D . fincl ime 71 minuten)

is inifial time (12 minutes). @—@ is fuel used (1200 pounds).

is final altitude (20,000 feel).

e St s @—@ is distance traveled (166 miles).

@-e is time to climb (59 minutes).

DATA AS OF: 12-25-51
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189

For each 10° C rise in air temperature
above Standard Day conditions, increase:

TIME TO CLIMB 5 percent
DISTANCE TRAVELED 7 percent
FUEL USED 3 percent

FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL

E-169-93-4A

Figure A-35. Maximum Cruise Power Climb—Reciprocating Engines—with Tip Tanks
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COMBINATION POWER CLIMB
MODELS: AJ:1 STANDARD DAY ENGINES:
a2 {1} J33-A-10
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1] £ SEHEESRAE 5 B B i LT 7
x |
0 i 2 130 70 TH I 0 e e TR TR ]
| Hm - HH ts- - 130
g : / -
= i 133 B A8 mEal (11 F
s 25 L — 120
3 8 5
E 8 ] L 110
< 1T i C
z Eam: r i ]
-] —1 V. i i HT +H
: :_ I L EEED 1] .- o / I : l In—--—-_ |
: | PAEASPAR] plisasentte :
B S 7 g W T —9%
z | s AR : H
B | NNENEEENSEEES £l et | -
g 350 4 / A I — B0 2
il 1 A wd | 4 m i
> i 1
< 72 I 4 A ! s
g YU : T 7
1EE | 4 A s % ' :
o - EnS AL !
: ; 7 \ \H &
JF i ! -
5 A A A i
3 P N -
(=] 200 - ! 1 r E QN'WG o T ﬂ
-1 - 71T T R m NETT B 50
Tt i ) = .%w‘bv 4 4 DO HE S EEE R 1T
150 H1 e : 8, 0pp St ' e
i 7 £ = AuEEny > dm N i - i
{ = L — F. = 7l } = &__.__ - == 1 M -
100 e - P - : 2
I EEBmass 2T - == o T
skl /‘- :“l‘--- 72"' 000 RIS S 4 T = e
By —SEyEEIRY, B e t R 7 4 S 20
0 / nf £ Y 15,000 v iEEP. o Z 3 ;
f amEayanSny SR nny R R e TF wames -~
. | BEERF.? A 5,000 117 - v. ’/ , 4 F
A e e e =
54 52 50 48 46 1 42 40 38 36
GROSS WEIGHT-1000 LB
Example shows fuel used, distance traveled, and REMARKS:
time fo climb from sea level to 34,000 feet, Climb o 20,000 feet using reciprocating
- engines only (Normaol Rated Power).
° is initial gross weight (52,500 pounds). Climb from 20,000 feet fo 35,000 feet
e is final altitude, (Follow guide lines to using Mormal Rated Power on gll three engines.
36,000 feet) Climb above 35,000 feet using Military
Pawer on all three engines.
@ is final gross weight (49,800 poundsl For each 10°C rise in air temperature
above Standord Doy conditions, increcse:
e-o is fuel used (2700 pounds)
@ is distance traveled (180 miles) ‘IIDIE'IEAL%ECI'I-};BVHED ? W:
o is time to climb (49 minutes). FUEL USED 3 parcant
DATA AS OF: 12-25-51 FUEL GRADE: 115/145
BASED OM: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 60 LB/GAL
189.-93-15T7A

Figure A-36. Combination Power Climb—with Tip Tanks
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CALIBRATED AIRSPEED (KNOTS) FOR MAXIMUM RATE OF CLIMB

For each 10°C rise in air temperature
above Standard Day conditions, increase:

DATA AS OF: 12.25.5] TIME TO CLIMB 5 percent

BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 wmﬂ..&%ﬂ%;»ﬁﬁo w HMH“._.._” MIXTURE: NORMAL

FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL

160-93-1374B

Figure A-37. Climbing Speeds—No External Load
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CALIBRATED AIRSPEED (KNOTS) FOR MAXIMUM RATE OF CLIMB

For each 10°C rise in air temperature
above Standard Day conditions, increase:

TIME TO CLIMB 5 percent
DATA AS OF: 12-25-51 DISTANCE TRAVELED 7 percent
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL USED 3 percent  MIXTURE: NORMAL

130 140 150 160

FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL

169-83-13528

Figure A-38. Climbing Speeds—with Tip Tanks
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TAKE-OFF GROSS WEGHT-1000 POUNDS
REMARKS. EXAMPLE;
1. Based mh:“:n:ic woight of 43,000 pounds (with crew and fusl but © s mission radius 725 nautical miles)
without load).
2 &uicl chart is for ﬂim with je1 engine inoperative. If © s toke-off gross weight (33300 pounds)
inifial cruise-out cltitude is above 20,000 feat (jot ine . 2
inoperotive), descend fo 20,000 feet fust prior fo fnal climb @@ i cuisecut altitude (6000 feer)
to focilitate jet-engine start, A
3 M%H,dimbﬁmmlwwmnnbmﬁng .'Go is target altitude (35000 feet)
engines 3 +
Above 20,000 feet, climb with Normal Rated Power on all thres engines. @ s ool torger run-in and run-out
A ;:mlup and take-off m of :u pounds of fusl included. distance (110 nautical miles.
5. Chart limited to 36,000 axcossive Jot power 4
necessry of igher offudes o @ s cruire-bock altituda (10,000 fast),
S Awnima S0 sheepwl o5 Msgek @ = 1ol fuel ravired (9900 pounds)
DATA AS OF: 122551
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 €D.C.GO.CO@ ¢ @ roroliel 1o guido lines
108-63- 18TDA

Figure A-39. Bomb Run Planning
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AN 01-60AAA-1

BOMB-RUN PLANNING CHART

MoDELS: ALY HIGH-ALTITUDE TARGET RUN eoNEs:
WITH TIP TANKS 12) R-2800-44W
TOTAL FUEL REQUIRED-1000 POUNDS
12 4 4
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REMARKS: TAKE-OFF GROSS WEIGHT
|. Bosed on o basic weight of 43,300 pounds (with erew and 1000 LB
fuel but without bomb load). EXAMPLE:
2 Jet angine operating above 20,000 feet. : :
3 Climb to 20,000 feet using reciprocating engine only @'+ rodivs 720 nouticol miles).
(Mormal Roted Powerl. L
Climb from 20,000 feet to 35000 feet using Normal Rated Power is toke-off grass waeight (51,800 pounds).
on all three engines. s cruise-out alfitude (7000 feet).
Climb above 35000 feet using Military Power on all three s tolal target rundin ‘ond run-out
engines.
4 Warm-up and toke-off allowance of 40 pounds of fuel distance {100 nautical miles).
included. 3
5. Assumed bombs dropped on torget. @and Qore target oltitude (40,000 feetl
& For toke-off Mgh‘h _ubova 53000 pounds, a farget alfitude .in.wimlmd: altitude (10,000 feat).
above 38,000 feet is impractical. 0" fuel required (10700 pounds),
“ . ‘ o and (B ore porollel to guide lines.
DATA AS OF: 12:25.51 FUEL GRADE: 115/145
BASED OM; FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL 109-03-15T0A

Figure A-40. Bomb Run Planning—High Altitude Target Run
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AN 01-60AAA-1
—— BOMB-RUN PLANNING CHART
X BOMB LOAD NOT DROPPED owes
WITH TIP TANKS (2] R-2800-44W
lEGUll. -1 POUNDS 3
g2 n@ w 7 4 2
/Fu | T 1SN BNISY B IEE NS/ iEY ) T e B O L T r4
H-10}- s : Aol | CRUISE-BACK ALTITUDE - ]
20 A EAY HEE SR Ay EE &) 14 B [711000 FEET | Z
i i A | i I
_Jz -‘J A ] y. : A 14 B /. g 1 | i : ﬁ
T R :
I § i
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b A N\ N T 1 n
N X N : T z 92
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e - Sraiid o 588
i T [ VERTICAL TO amn EEEEENERNUNNE
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RN NN §(-lsssusuuzaman FUEL CONSUMPTION
TN f E i DURING CRUisE-ouT 5
H NN 8 E bt (ﬁDDTO’) :3
AHAE ~= ERER TTTT] w0 =
TR | Tatmear |77 ™ 58
Y \ E "l I 4 ALTITUDE 41 | a
gzskdassn 1ma w : & =T ' - L“_*‘I"”"{'l_"’%‘ 0 F
| 1§ i IBRNE I suuapsasiDs F
Js| AR \ ' L '.'.{4 } & {_I?n,n:lnrh_ O%
D | Il b -
__; BASE LINE -+ {M VERTICAL TO BASE LINE ||| A 0 et |' H 1000 Eﬂ
T ST N 1 TR Il ] ?’M"“,{x/.-/ n:
30 NSRRI N 3 1< : HILAML 22
11 N 3 T I SR EE TR BB AATZITI™ &0
I 5 \ [\ | LT L / f
e \ A LH< E3c HH / ,1! | w F 4
S Wl \ R __%1' 1E§ g 7468000 F4
] | HiH B I -
-H \ g emms 8 S { MISSION RADIUS 0>
Ll 10 it i o a (-]
H ¥ 1 ! T l% _E e i 0 100 NAUTICAL MILES
.] 1 N L1 | \ S TR Ia;f& -4 When mission requires jet-engine
H g ] 'S 1 I e 1200 operation during entire cruise-out
BASE LINE 1 t (above 20,000 fee), use this
: J\ il % A y chart to d
N the additional fuel consumed. Use
A N ] 100 same mission radius os-in basic
] I BE NS N g problem.
-1 (1 LLT]1 1 \ h
= HORIZONTAL 10 BASE UNE |- NN 1000 8
¢ e TT] U » EXAMPLE:
kY A NI 5 © s radius (725 nauticol miles)
900
N . \: i b ° is toke-off gross weight
: NN (53,300 pounds)
| %& - { NS : I 800 oa.. are wnu-our altitude
1;: : NG PR (6000 feet).
. : S B ..a.o m mtqni altitude (35,000
Y o © i rotal target run-in and
b . 00 s run-out distance (110 nautical
SEE. S miles).
N ; @ i cruise-back altitude
Y "Q‘hrl - 500 (10,000 foet).
N ] I3 ual 1‘ @ s rotal fuel required
I 1B EE e n (10400 pounds)
S0 @ @ oD liel to
TAKE-OFF enoss waorrr *® e
REMARKS:
1. Based on o basic weight of 43,200 pounds (with 3 B-Inw 20,000 feet, climb m!h Normol Roted Power on
crew and fuel without bamb load). reciprocating engines only. Abave 20,000 feet,
2 Baosic chort is for cruise-out with jet engine in- climb with Normal Rated Power on all three engines.
operative. If initiol cruise-out is above 20,000 4  Warm-up ond toke-off allowance of 440 pounds of fusl
feet (jet engine inoperative), descend lo 20,000 included,
feet just prior to final cimb to focilitate jet- 5. Chart limited to 35,000 fest becouse of excessive
engine start. jet power necessary at higher oltitudes.
DATA AS OF: 12-25-51 BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: &0 LB/GAL FUEL GRADE: 115/145  180-03-15T8A

Figure A-41. Bomb Run Planning—Bomb Load Not Dropped
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AN 01-60AAA-1

NAUTICAL MILES PER POUND FUEL

STANDARD DAY

MODELS: AJ-1 ENGINES:
Al-2 1) J33-A-10
Al-2p (2) R-2800-44W
26 |
|
NO EXTERNAL LOAD |||
24 8 y MIXTURE: NORMAL 1
W 1600 RPM 1600 RPM 34.0 IN. Hg (120 PSI} ENGINES OPERATING: [
30 IN. Hg = : (2) R-2800-48aW |-
(100 PSI) P L/ TUN 1600 RPM 35.5 IN. Hg (130 PSI) muN
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| s N H+
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= : v v /c‘{\s i r NG 2350 E"n,
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- i :59‘?4 v 7 \an N NN 140 psi)
6 “" A /( A 4. rﬂh\ 3 > N\ 1T
= £ X - : - N 2400 RPM
5 . 4 p, Y 380 IN. Hg
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2 MAXIMUM
il | ENDURANCE 0y 3 X Tlt[.il; 1.;“
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< - |l b i
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v N . 40.5 IN. Hg
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G I
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1 o
| 0 I
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4 ] 1
10 it HHH
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L 1 | L 1 1l = 1 | i 1 L | L | L N |
120 140 160 180 200 pr 240 260 280
TRUE AIRSPEED-KNOTS
TORQUE PRESSURES ARE GIVEN IN PARENTHESES.
DATA AS OF: 12:25:51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL

169-83-13T3A
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Figure A-42. Nautical Miles per Pound of Fuel—Reciprocating Engines—Sea Level
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AN 01-60AAA-1

NAUTICAL MILES PER POUND FUEL

STANDARD DAY

MODELS: AJ-1
AJ-2
Al-2P

ENGINES:
(1) J33-A-10
12) R-2800-44W
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L | I | i | 1 | A I | | I
200 220 240
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TORQUE PRESSURES ARE GIVEN IN PARENTHESES.

FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL

168-93-1372A

DATA AS OF: 12-25-51
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189

Figure A-43. Nautical Miles per Pound of Fuel—Reciprocating Engines—5000 Feef
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AN 01-60AAA-1
NAUTICAL MILES PER POUND FUEL
STANDARD DAY
MODELS: AJ-1 ENGINES:
Ad2 (1) J33-A-10
AJ2P (2) R-2800-44W
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140 160 180 200 220 240 260 280 300 320
TRUE AIRSPEED-KNOTS
TORQUE PRESSURES ARE GIVEN IN PARENTHESES.
DATA AS OF: 122551 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 60 LB/GAL
169-93-1371A

Figure A-44. Nautical Miles per Pound of Fuel—Reciprocating Engines—10,000 Feet
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NAUTICAL MILES PER POUND FUEL
STANDARD DAY
a1 ENGINES:
Riop (1 J33-A-10
(2) R-2800-44W
26
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TORQUE PRESSURES ARE GIVEN IN PARENTHESES.

DATA AS OF: 12-25-51
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189

FUEL GRADE: 115/145
FUEL DENSITY: 60 LB/GAL

169-83-13T0A

Figure A-45. Nautical Miles per Pound of Fuel—Reciprocating Engines—15,000 Feet
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NAUTICAL MILES PER POUND FUEL
STANDARD DAY
MODELS: AJ.1 ENGINES:
A2 (1) J33-A-10
AJ-2P (2) R-2800-44W
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DATA AS OF: 12-25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 511189 FUEL DENSITY: 6.0 LB/GAL
169-93-1360A

Figure A-46. Nautical Miles per Pound of Fuel—Reciprocating Engines—20,000 Feef _
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NAUTICAL MILES PER POUND FUEL
STANDARD DAY
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= | 8
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DATA AS OF: 12-25-51

BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189

FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL

189-83-1308A

Figure A-47. Nautical Miles per Pound of Fuel—Reciprocating Engines—25,000 Feet
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NAUTICAL MILES PER POUND FUEL
STANDARD DAY
ENGINES:
N A (1) J33-A-10
S (2) R-2800-44W
B T H t y ; - i t
r 1| H L 00 au 7 ERRREANE
SHE i . [ | il | B T =
i | | ! :
t et i ottt T t Skt EREE
[ | | | ) RPM 34,0 IN. Hg (130 PSI) HO,. RETERIAL LOAD: Hd
Y w0 1 0 RPM 34.0 iN. Hg (130 PS) |_| | MIXTURE: NORMAL ;
1 SEEE T8 HWERE g ) ¥ | RPM 34.0 IN. Hg (130 PSI) | ENGINES OPERATING: Jug
INEEREEEESRE=A LS, 2o b 41/ 2300 RPM (2) R-2800-44W 1]
5 S ) € : 355 IN. Hg SEEERE]
} {135 PSI}
5 S R P IR 170 I I I
o [ A EEE R \\ gs::.m
I iEsEERELD: =i IN. Hg ' | i =ET)
4 . N (140 psu"g [
: ANTa0rem 111 =
E 1T\ 380 IN. Hg 3 i I 2
= (150 PSI -
: A |
5 . R e
& 1Y 39.0 IN. Hg S EEE NSHESHE S S
) IEEES
Q 1T [
) | I ]
2500 RPM
z 40.5 IN. Hg ||| SEm
3 0 PSH TR i
5 |
{1 500 1 7 A S L& "
g 2550 RPM !
4.0 IN. Hg | | T 1
' (165 PSI) B
w |
o At
Zz VI _
‘ 181 -1 EIE2! 4 I 18
- \ LELEELLL : 2
2600 RPM
4 ) 480 IN. Hg
- 1\ (170 Psh I
E : é@ T
© ] T
s &
12 1 I
01T
100 120 140 160 180 200 220 240
CALIBRATED AIRSPEED-KNOTS
| L | | | | | ! | | | ! | 1 | 1 ! 1 } | | 1 | I
160 180 200 220 240 260 280 300 320 340 360 380
TRUE AIRSPEED-KNOTS
TORQUE PRESSURES ARE GIVEN IN PARENTHESES.
DATA AS OF: 122551 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 . FUEL DENSITY: 6.0 LB/GAL
168-93-13478

Figure A-48. Nautical Miles per Pound of Fuel—Reciprocating Engines—30,000 Feel_‘
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Figure A-49. Nautical Miles per Pound of Fuel—Reciprocating Engines—35,000 Feet
RESTRICTED 201




Appendix | SECURITY INFORMATION — RESTRICTED
AN 01-60AAA-1

NAUTICAL MILES PER POUND FUEL
STANDARD DAY
L ENGINES:
NP (1) J33-A-10
AJ-2P - (2) R-2800-44W
T T TT
g WITH TIP TANKS
MIXTURE: NORMAL
25 ENGINES OPERATING:
! - ] T+ (2) R-2800-44W
71600 RPM 30.0 IN. Hg (105 PSD)
i 1600 RPM 26.0 IN. Hg (85 PSI)Y L4 1600 RPM 34.0 IN. Hg (120 PSI
; ! A TN 1600 RPM 35.5 IN. Hg (130 PSI)
T AN L, f T L P B
2 .. ; rammA L lzer 355 IN. Hg (130 sl
/ A i W
2 A (ST g 555 . g 13 P
2 % 2 i EFOLENENE SNBSS AN
. amr 7 — 1900 RPM 35.0 IN. Hg (130 PSI)
-] ,oq.° 7 5 AT TN Ak 2 1 B R R 6 A
2 A7 i 4 2000 RPM 35.0 IN. Hg (130 PSI)
3 = y, A A A
2 A - - .
o 7 /| RECOMMENDED CAS > 2100 RPM 345 IN. Hg (130 PS0)
71 ary AT AN
& - am @Q EEEE z/ L= L Wﬂq IN."Hg (130 Psi)
& N\ an*' A LAY il \T L0 L A
il B P4 AR AT N [ 2300 RPM
4 \; AT A A AT 3 355 IN. Hg
z 19 . S/ A L : D (135 PsI)
) /, / T L ).‘ f/\\ “ l 1| l 1|
= + 2 AA /J/j_ A N 4 2350 RPM
S AR LA yd N 3.5 IN. Hg
g i A e S 1 A T a8 ¥ ol st
4 A w3 = ] A R
< : A A T AT T X 2400 RPM
z a7 y = AT S A — N1 138.0 IN. Hg
] i 3 4RV A1 | N 3 (145 Psi)
w [ MAXIMUM P 74Uy A Z Az ~ > I
] - ENDURANCE =1 \ AP f AN N Y- 2450 RPM
z 16 At | = 5 39.0 IN. Hg
< vaREray Eaane HE T S g {155 PSI)
P U 1 D i
9 15 a — 2500 RPM
g E 40.5 IN. Hg 1]
§ } . ol N \ ({160 PSH
e AR
i T e 2 S \ 430 IN. Hg | 1]
< ! \ (165 PSI |1
li { 110 IR [ B
E n 01 5 1 2 § . X
12 - | AY WER |
gl =Fj N . PO’
i i —\;1 i iﬂ
n f i i 1 2600 RPM 48.0 IN. Hg (170 Psii-RORY T {4
110 130 150 170 19 210 230 250 70
CALIBRATED AIRSPEED — KNOTS
L i | L | L L L | L 1 L 1 L L 1 N
110 130 150 70 19 710 230 250 70
TRUE AIRSPEED — KNOTS
TORQUE PRESSURES ARE GIVEN IN PARENTHESES.
DATA AS OF: 12:25.51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 60 LB/GAL
169-93-13858

Figure A-50. Nautical Miles per Pound of Fuel—Reciprocating Engines—with Tip Tanks—Sea Level
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Figure A-51. Nautical Miles per Pound of Fuel—Reciprocating Engines—with Tip Tanks—5000 Feet
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Figure A-52. Nautical Miles per Pound of Fuel—Reciprocating Engines—with Tip Tanks—10,000 Feet
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Figure A-53. Nautical Miles per Pound of Fuel—Reciprocating Engines—with Tip Tanks—15,000 Feet
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Figure A-54. Nautical Miles per Pound of Fuel—Reciprocating Engines—with Tip Tanks—20,000 Feet
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TRUE AIRSPEED—KNOTS

Figure A-55. Nautical Miles per Pound of Fuel—Reciprocating Engines—with Tip Tanks—25,000 Feet

TORQUE PRESSURES ARE GIVEN IN PARENTHESES.
BASED ON: FLIGHT TEST DATA, NAA REPORT 511189

DATA AS OF: 12-25-51
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Figure A-56. Nautical Miles per Pound of Fuel—Reciprocating Engines—with Tip Tanks—30,000 Feet
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Figure A-57. Nautical Miles per Pound of Fuel—Reciprocating Engines—with Tip Tanks—35,000 Feef
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Figure A-58. Nautical Miles per Pound of Fuel—Three Engines—with Tip Tanks—30,000 and 35,000 Feet
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Figure A-59. Navutical Miles per Pound of Fuel—Three Engines—with Tip Tanks—40,000 Feet
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Figure A-60. Nautical Miles per Pound of Fuel— One Reciprocating Engine—Sea Level and 5000 Feet
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Figure A-61. Nautical Miles per Pound of Fuel—One Reciprocating Engine—10,000 and 15,000 Feef
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Figure A-62. Nautical Miles per Pound of Fuel—One Reciprocating Engine—with Tip Tanks—Sea Level
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Figure A-63. Nautical Miles per Pound of Fuel—One Reciprocating Engine—with Tip Tanks—

5000 and 10,000 Feet
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Figure A-64. Nautical Miles per Pound of Fuel—One Reciprocating Engine—with Tip Tanks—
15,000 and 20,000 Feet
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Figure A-65. Nautical Miles per Pound of Fuel—One Reciprocating Engine Plus Jet Engine—
with Tip Tanks—Sea Level and 5000 Feet
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Figure A-66. Nautical Miles per Pound of Fuel—One Reciprocating Engine Plus Jet Engine—

with Tip Tanks—10,000 and 15,000 Feet
218 RESTRICTED




SECURITY INFORMATION — RESTRICTED Appendix |
AN 01-60AAA-1

.. NAUTICAL MILES PER POUND FUEL —
A2 STANDARD DAY (1) J33-A-10
AJ-2P (2} R-2800-44W

[ TT 0 7 2 B B RO NS0 ANl SR NS U !
, 1 mass 20,000 FT SESSSSASSSSSSss :‘
» | 1+ 4 r = e R WITH TIP TANKS H
‘ Il | Tl 1 MIXTURE: NORMAL
{11 {1 ' fHEHL ENGINES OPERATING:
(11 | SEEEE (1) R-2800-24W
L | (1) J33-A-10 [
t Vbt .-r I - ; II: L > -t ] i
I T I SEREER At
SRR b | ] el B e T L
1 [ H i HH ST I \‘,lﬂ £NG T HHHHH i
08 4 4 + L INEE R %‘wmf\ii 88 15 15 1 = 114
| } + ] 4 ﬁﬂ' | 2011 S5 A il i ! i ol
{ ’ [l = (L) ! = ] | { 1 ,
| o K sansuabasirHI AT MAARARSses e HH
1 * WESELERSS euskEn P N
: SEsEESsgRERRREBRGEEEaaaES
os T LT 150,000 LB b ! i
ERES EEEEEEEY % 1152,000 LB = FrmC TS Bi [
Elfem = {1 I i 4 e A S
T 1T i 1 B 0 T RECOMMENDED I
2 0 2 0 1‘ I B ) B 5 I i TT
= SE——t=4 -1 + +—1—- +4 4 . 4 4 28 o S
04 01 W | Il L‘ 11 I [
120 130 140 150 160
CALIBRATED AIRSPEED-KNOTS
1 I_ 1 I 1 I. 1 l 1 J 1 L 1 l 1 | l 1 | i [

170 180 190 200 210 220 230 2]4_0 250 260
TRUE AIRSPEED-KNOTS

SPECIFIC RANGE-NAUTICAL MILES PER POUND FUEL

s B ] 0 O Y R R O S Y B I S S M E S
e i 11 I WITH TIP TANKS g
1 . i MIXTURE: NORMAL E
i 1 ENGINES OPERATING: o
B ; 1) I 1 L (1) R-280 W H
s (1) J33-A-10 =
~ T a8 mew
10 J ‘h; | : BREEE
! T 1 R B
= ] TR0 (o T T i
o H ' \ ; gm:S" EH TN
an,_m}“—.—‘ NG H =
190% * 1 1 —
= ot %ﬂvﬂé‘m ] = Iﬂ,ﬂoo s
oy R £ e | T 111
NORMAY T4 CHE
.oa SEEEE
1
] | 1 EE| | I A 1 |
1 ] 1 ] P11 1 | ] LEL
120 130 140 150 160 170 180 190
CALIBRATED AIRSPEED-KNOTS
| L | I | | I 1 | | ol 1
180 200 220 240 260 280
TRUE AIRSPEED-KNOTS
REMARKS:
Reciprocating engine operating ot Normal Rated Power (2600
rpm, 48 in. Hg manifold pressure, 170 psi torque pressure)
DATA AS OF: 12-25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL

186-83-1638A

Figure A-67. Nautical Miles per Pound of Fuel—One Reciprocating Engine Plus Jet Engine—
with Tip Tanks—20,000 and 25,000 Feef
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Figure A-68. Nautical Miles per Pound of Fuel—One Reciprocﬁfing Engine Plus Jet Engine—
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with Tip Tanks—30,000 Feet
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Figure A-69. Oil Consumption—Reciprocating Engines
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TURBOSUPERCHARGER SURGE LIMITS
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Figure A-70. Turbosupercharger Surge Limits (Sheet 1 of 2)
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TO USE CHARTS:
° At given MP and IAS, read minimum rpm for operation above surge region.

e At given rpm and IAS, read i MP for tion above surge region.

(*

NOTES:

1 Surge region below curves.

2 Average induction pressures.

3 If surge is encountered, increase rpm or
decrease manifold pressure or do both.
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Figure A-70. Turbosupercharger Surge Limits (Sheet 2 of 2)
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DATA AS OF: 12-25-51

Maximum Range Power Condition vs. Gross Weight—No External Load

Figure A-71.
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FUEL DENSITY: 6.0 LB/GAL

FUEL GRADE: 115/145

RESTRICTED

GROSS WEIGHT-1000 LB

Figure A-72. Maximum Range Power Conditions vs. Gross Weight—with Tip Tanks

BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189

DATA AS OF: 12-25-51
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Figure A-73. Maximum Endurance—No External Load

DATA AS OF 12-25-51
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189
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FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL

RESTRICTED

GROSS WEIGHT-1000 LB

BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189

Figure A-74. Maximum Endurance—with Tip Tanks

DATA AS OF: 12-25-5
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NAUTICAL MILES AT ALTITUDE —(NO WIND)

DATA AS OF: 12-25-51
BASED ON: FLIGHT TEST DATA,
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Figure A-75. Long-range Prediction—Distance—No External Load
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Figure A-76. Long-range Prediction—Distance—with Tip Tanks
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Figure A-77. Long-range Prediction—Time—No External Load
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DATA AS OF: 12-25-51
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189

FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL
189-93-13818

Figure A-78. Long-range Prediction—Time—with Tip Tanks
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Figure A-79. Descent—Reciprocating Engines
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LANDING GROUND ROLL
STANDARD DAY
MODELS: AJ-1 ENGINES
A2 HARD SURFACE RUNWAY 1) J33-A-10
INE (2) R-2600-44W
T }i H WITH OR WITHOUT TIP TANKS || T
MIXTURE: NORMAL
ENGINES OPERATING: f
é (2) R-2800-44W | , /
$ — FULL FLAPS 1
P / i
JiEEs e :
ARt : HHEHEE
& pamnay ] H B
] “
M= g} i g Il I, 3 1
N i a1 mEERE
S/ of < ST 5
- ]
[ 1 1f / HE ]
g SHEVLHILIE, i
Y 1 1 I@ SESEER
A tod . I |
/| / &, T4 - .
vaRa |
Fé g | 1 R ]
iaee Hefi f ; ‘
i %E:; f .
BE !
& Her
L | c
/ / = i F
Vi i mo JTJi]
ll A EEE
Fi /
/ E
Fi 1] 111 u
20 0 ! T E 20 — - 40 =
T wn
1 AIR TEMP-°C '6*' 0
z - ., "= =4 ] /.,‘ﬂ_
x o T2 ~ alPr 1
' L1 dAlE B 1 L
a p » AL
E 20 + 1 17 s ] E 3 -
; 1 - P amE 5 1l )
< A . _
: " o - .- — t 4+ I I[ -
L. w ‘, Pl = & = 1 [ ]._
EXAMPLE: 600 1000 1400 1800 2200 2600 3000 3400
o is air temperature (13°C). GROUND ROLL - FEET
8 is pressure altitude (1500 feet).
: 2 ADDITIONAL DISTANCE TO
 gross weight (ju,ooo pounds). 2;3“:.‘.?."' CLEAR 50-FT OBSTACLE
@ s ground roll with zero wind (2360 feet). WIND-FT ZERO 20-KNOT | 40-KNOT
@ is head wind (20 knots) WIND WIND WIND
@ is ground roll with wind (1625 feet). 1000 450
Additional distance to clear o 50-foot 1500 790 620
obstacle atf8)is 1300 feet (see table). 2000 1220 950 750
Total distance is 3660 feet. 2500 1355 1090 850
Additional distance to clear a 50-foot 3000 1490 1200
obstacle at{g)is 830 feet (see table).
Total distance is 2455 feet. 3500 1610
DATA AS OF: 12-25-51 FUEL GRADE: 115/145
BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 FUEL DENSITY: 6.0 LB/GAL
169-03-13898

Figure A-80. Landing Ground Roll
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EMERGENCY CLIMB

MODELS: AJ-] ENGINES:
AR STANDARD DAY i
Al-2P SEA LEVEL (2) R-2800-44W
2400 3000
ws 2200 2800
2 2000 = 2600 —1
S
“‘!800 o EMBO //
W 1600 2 2200 >
= =
E 1400 2000 o
21200 W 1800
= 1000 Eisoo
Y 800 £ — & 1400 —p e
w N = [3) 5
- N v S
% 20 N AN O 800 A
w \ \
0 < 600
80 90 100 110 120 130 140 150 160 170 180 m \ N
CALIBRATED AIRSPEED-KNOTS 5
B G=css weichi-s1.000 rounos N 200 \\
%0 90 100 110 120 130 140 150 160 170 180
3200 — CALIBRATED AIRSPEED-KNOTS
2000 = GROSS WEIGHT-45,000 POUNDS
—"-‘"
2800 —t
e
1/
£ o O
3 2400 /
£ 2200—A4 1
|
& 2000 ° :
= 1800
- —
w o 7 L REMARKS:
%0020 b, MILITARY POWER-
S 1200 N N THREE ENGINES.
ke
6 1000 \\ © FLAPS AND GEAR UP .
= 800 X N © FLAPS DOWN AND GEAR UP
* 600 N © FLAPS AND GEAR DOWN
400
200 \\
0
80 90 100 110 120 130 140 150 160 170 180

CALIBRATED AIRSPEED-KNOTS
I Gross WEIGHT-40,000 POUNDS

DATA BASED ON: ESTIMATED PERFORMANCE, NA51-657
DATA AS OF: SEPTEMBER 3, 1951

FUEL GRADE: 115/145

FUEL DENSITY: 6.0 LB/GAL , ... .. ...

234

Figure A-81. Emergency Climb (Sheet 1 of 3)
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EMERGENCY CLIMB

MODELS: AJ-1 :
AL2 STANDARD DAY eyt
AJ-2P SEA LEVEL (2) R-2800-44W
1400 1800
Emo /o#- - 1600 | I~
%moo Emoo
o 800 Z 1200 LU
ad
o 600 :‘m
- i a 800 T~y
=N :
a 200 600
S o s iz
3 0 N £F @ 400 © S
uw —200 \ § 200 N
o N o b N\
w -400 ™ N w 0 N,
N\ \E| 9 N N
g_m N m'm ™
e \
-800 (_m
80 90 100 110 120 130 140 150 160 170 180 = \ \
CALIBRATED AIRSPEED-KNOTS -600 \ <
GROS5 WEIGHT-51,000 POUNDS -800
u- - 80 90 100 110 120 130 140 150 160 170 180

2200

2000
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5
2 10| ©@
= ol —@
& 1000 < S
-
g s00—@ b
g 5
= 400 AN AN
b AN
w 200
o
" 0
= ~200 \

-400 \

-600 \ X
8003 90 100 110 120 130 140 150 160 170 180

CALIBRATED AIRSPEED-KNOTS

B Gross weichT-40,000 pounos I
I} REMARKS: MILITARY POWER-
TWO R-2800-44 ENGINES.
© FLAPS AND GEAR UP
© FLAPS DOWN AND GEAR UP
© FLAPS AND GEAR DOWN

CALIBRATED AIRSPEED-KNOTS

B Gross weiGHT-45,000 rounos I

500 Ll L it 1
NOTE: LEVEL FLIGHT CANNOT BE
.g MAINTAINED WITH FLAPS DOWN
%, |
z 0 %,
H3 NG
o y
'}
o / N
g /
e 5
-f /P—--.. .%
! 200 / u(e,s‘
8 v
(™S ™,
o
= 100
. 4
o 5]’%
{
. AT
80 90 100 110 120 130 140 150 160 170 180

CALIBRATED AIRSPEED-KNOTS

B cross weicHT-as noveo I

] REMARKS: MILITARY POWER-
ONE R-2800-44 ENGINE
FLAPS AND GEAR UP

DATA BASED ON: ESTIMATED PERFORMANCE, NA51-657
DATA AS OF: SEPTEMBER 3, 1951

FUEL GRADE: 115/145
FUEL DENSITY: 6.0 LB/GAL

H=175-93-T0A

Figure A-81. Emergency Climb (Sheet 2 of 3)
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EMERGENCY CLIMB

MODELS: AJ-1 ENGINES:
AJ-2 STANDARD DAY (1) J33-A-10
AJ-2P SEA LEVEL (2) R-2800-44W
\
NOTE: LEVEL FLIGHT CANNOT BE MAIN-
w 1200 — TAINED FOR CONFIGURATION@)AND@ — 1400
=) AT 51,000 LBS.
Z 1000 w 1200
- 5 e
= = o L
i (1 o [1)
: 400 - 600
i ]
= 200 w400
L¥ ) -]
w 0 § 200
3 S
= e 0
< o
& _400 w -200 © \\
80 90 100 110 120 130 140 150 160 170 180 ¥ \
CALIBRATED AIRSPEED-KNOTS & _400 N
3 Gross weiGHT-51,000 rounos I -
80 90 100 110 120 130 140 150 160 170 180

CALIBRATED AIRSPEED-KNOTS

Y GROSS WEIGHT-45,000 POUNDS £
1600
190
- __,.-—-I-——
Z 1200 —
S & =
o 1000 5 0
W
B 4
0 2 =
¢ 600 w100 — ~—
@ a \\‘h\\
§ 400 = = R~ ~
w 200 — @ —200 & =
o s 51,000 LBS% b e 9
w 0 o™ S 45,000 185 /" \-\\—_
- N s 40,000 LBS/ \\
& _200 B 0 300
400 =
80 90 100 110 120 130 140 150 160 170 180 = 80 90 100 110 120 130 140 150 160 170 180
CALIBRATED AIRSPEED-KNOTS 4 CALIBRATED AIRSPEED-KNOTS

(A GROSS WEIGHT-40,000 POUNDS

RATE OF CLIMB CORRECTION
FOR WINDMILLING PROPELLER

I REMARKS:
MILITARY POWER-

© FLAPS AND GEAR UP
ONE R-2800-44 ENGINE © FLAPS DOWN AND GEAR UP
ONE J33-A-10 ENGINE © FLAPS AND GEAR DOWN

DATA BASED ON: ESTIMATED PERFORMANCE, NAS51-657
DATA AS OF: SEPTEMBER 3, 1951 e

FUEL GRADE: 115/145
FUEL DENS3ITY: 6.0 LB/GAL

Figure A-81. Emergency Climb (S
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—— EMERGENCY CEILING —
AJ-2 STANDARD DAY (1) J-33-A-10
AJ-2P TIP TANKS ON (2) R-2800-44W

45 - - 1
e THRE'E EN |
T =3 o GINEs
='l-._' 12) R. " — T —
40 e W b
~h=d 2 ppd oLy >eall
--'“-___QN(;‘\ ""l-q"l--___
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- — _-h""'"- il
“~n f’} R -~
i I 2044 5, .
Py S Jer N
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30 N —
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E e —%
%
8 2 j\. fz\-
T N\ =
3 \\ \‘
2 s
Wi m
5 2 A2
< \f! N
&,‘ X
\O
15 \4{;
N
LY
\
b N
v E ‘\
E % %
A
N
N
\‘(_)4’ \
5 \(}_ \
\ AN
\ N\
\ A
0 \ \
35 40 45 50
GROSS WEIGHT-1000 LBS
REMARKS:
MILITARY POWER NOTE: Prop feathered on inoperative engine.
= == NORMAL POWER SERVICE CEILING (100 fpm R/C)
DATA BASED ON: ESTIMATED DATA FUEL GRADE: 115/145
DATA AS OF: 9-3-51 FUEL DENSITY: 6.0 LB/GAL Al il

Figure A-82. Emergency Cruising Ceiling
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DECISION SPEED FOR EMERGENCY TAKE-OFF AFTER JET-ENGINE FAILURE
(HARD-SURFACE RUNWAY)
cemas oo TAKE-OFF POWER - THREE ENGINES ENGINES:
Al-2 (1) J33-A-10
L2 WITH OR WITHOUT TIP TANKS (2) R-2800-44W
6000 T TT T T -1
i o H i i
11 1 ['” h i ]
1. g \ = i ]
- ~ 'l 1
ssoof 1 o e & '
. W A EE T \ - 8
#:" G; il {
' e fof if
H A mui 1
5000 o : I
1 I F
] 1
4500 ! ] bt 1 1 w:
e : i
P - 1 ] ™11 L :
ﬂ " PI H i 1 I . ﬂj , ] ] I
4000 T g T T T i ﬂ |=
J - e
3500/ iyisaaas aad
- 2 5 o
- T s
] -+ 3
z i
= 7
i 3000 » T
; = n . . i &:r—' e
s
: ; S
& 2500 fy s
SRames I - 1
+
bt
1500 1 . : ] 1
‘ﬂ‘ t 11 ]
1 1
E L1
12 T
1000 g a
t
H 1
500
0 10 20 30 40 L1 20 5 80 5 35
WIND VELOCITY - KNO‘I" m ll."l'l"l.l)l IAS A'l' mmmt lell KNOTS ml.ll GROSS WEIGHT - 1000 POUNDS
REMARKS: 1. Power seffings: 1000 FT EXAMPLE:
2800 rpm, 61 in. Hg manifold pressure on recip- 9 availoble runway length (3750 feet).
rocating engines. 100% rpm on jet engine. .
2. Flope 5 dewn, S L ® s head wind (20 knok).
3. Figures based on airplane bamg able to @ is pressure altitude (2000 feet)
"break g d" within il ay @ is air temperature (+25°C).
Ieng?h at applicable gross wolghl @ is moximum gross weight fo take off
4. Decision speed is minimum speed at which jet without use of jet engine (48,300 Ib).
engine can fail and take-off can still be
- iy ) @ is actual gross weight of airplane (49,800 Ib).
accomplished within the runway length avail-
able. Jet engine operating from start of take- @ is decision speed (80 knots - 1AS),
off to 1AS at time of failure. g?‘[ g“ENﬂPETYlEé]:g!'GAL
DATA AS OF: 12-25-51 BASED ON: FLIGHT TEST DATA, NAA REPORT 51-1189 69-93-1432A
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Figure A-83. Decision Speed for Emergency Take-off after Jet-engine Failure
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DECISION SPEED FOR STOPPING

(HARD-SURFACE RUNWAY)
TAKE-OFF POWER-THREE ENGINES

MODELS: AJ-1 ENGINES:
Al2 WITH OR WITHOUT TIP TANKS 1) J33-A-10
AJ-2P (2] R-2800-44W

E 4000 : _H: ST AR W s v 34 oL
T BESEE AN~ B i
’g TIiﬁi‘./ﬂi;. N

et =+ - 4411 L " et
< A A R A f 444 | ..“-..\, »
2 EEESH7 48765 NN BT
= B8 V74 Phae i H -

1
Ht r—
IEREENAERE G
0 I O A
"""B."'.Sﬂi"'sl.;' ] 3 14| s;;.

z 54 T T T T T T

IND VELOCITY-KNOTS | PRESSURE ALTITUDE-1000 FEET

usassssuessnaandSULE CIE R s UL Ecnnpann
Example shows decision speed for the maximum T
gross weight that can be stopped in the HABE
remaining porfion of the runway. P

ois runway length (2600 feet).

L eis wind (20 knots).

°i1 pressure oltitude (3200 feet).

ei; temperature (+25°C),

ois maximum gross weight (49,600 Ib.

t oil decision speed (71 knots), | |
G 73 9 5 O ) JIFITIIITILL I

DECISION-SPEED-IAS (KNOTS)

S L A

REMARKS:
1. Bosed on normal take-off procedures.

5. The weight determined is the moximum that will
allow the cirplane to "break ground” in the

2. Power seftings: ) . length of runway avaoilable. If the airplane
2800 P, 6‘_""- Hg _'“U“"“’ld pressure gross weight is less, use the same decision
on IWCIP"UCU""B engines. 100% rpm speed, since the actual decision speed would
on jet engine. be only slightly higher,
3. Flaps ' down. 6. Stopping distance is predicted on hard braking,
4, Decision speed is the maximum IAS the airplane no power.
can attain and still be stopped in the runway 7. Includes o é-second delay before applying brokes
length yet available,
DATA AS OF: 12-2551 LUELURATR I 14S
BASED ON: FLIGHT TEST DATA, NAA REPORT 511189 FUEL:DENIITY; 60, LB/GAL

1009314344

Figure A-84. Decision Speed for Stopping
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AN 01-60AAA-1 Accelerati

Limitations—Bombing Equip

A
Acceleration Limitations ... 121,122
Abtee LaOAIBE . c.ccouimimaiminmismss st 57
After Take-off 52, 124
Airplang ..o 1,1
auxiliary equipment ... 41
canopy ditching panels ... 39
CEBW OO i e e e S A e 38
dimensions ....... 11
electrical power supply system 20
emergency equipment ... 39
first-aid kit ....... o .. 41
flight control system ... 32
flight instruments . 38
fuel system 16, 40
gross weight 1,1
hydraulic power supply systems 25
interior . 1,2
landing gear system 35
main differences 2,3
movement of flight personnel 2
oil systems 14, 40
propellers ............. 10
reciprocating engines 2
] e 9, 41
turbojet engine 11,12
wing flaps ........... 35
Airspeed Limitations 120, 121
All-Weather Operation 139
cold weather ...143
desert or hot weather .146
instrument flight procedure . N
T TR T T | .139
turbulent air and thunderstorm flying .........c.coooeooooo... 121, 142
Anti-icing and De-icing Equip 83
pitot heater ... 8,83
APDERAIE T it 147
Arresting Gear ................... 37
barrier guard ... 37
controls ..o 37

PAGE NUMBERS IN ITALICS DENOTE ILLUSTRATIONS

handle, hook release ...
light, hook warning .
switch, hook retract .

emergency operation ... . 76
Automatic Pilot System ... 91, 91
OIS i o o R e 91
controller ... 91, 91
handle, emergency release ..................... 4,91
switch, cluteh .......covommmim s 91, 91
switch, radar tie-in ¢
OPeration ................ ~ 93
Auxiliary Equipment ... .. 41
emergency operation P L i 76
B
BAIFOUE cmmmnmmnnsassmm s s s 09
preparing for ... . 69
AL CTow P o i R 69
bomber-navigator or third crewman . 69, 75
pilot s s 69, 70
tow-target operator 69,71
Barrier Guard ..o e 37
Before Entering the Airplane ...
entrance .
exterior inspection
Bight PHODINE o s s

flight restrictions
weight and balance ... : S
Before Leaving Airpl SUSUUIUORIURIOR. | -
Before Starting Jet Engine ... 47, 48
Before Take-off ...
airplane check ..
jet-engine check ... ... . A e 50
reciprocating-engine check
Bombing Equip

bomb bay doors ... .. 93
bomb release ......cooioeeeeerceroereene .. 98
emergency ... .. 98
electrical ... ... 98
mechanical ... 98
PO i e N .. 98

single-lug shackle ... 98
with alapter o snaniiamaininnn. JERE—
controls and indicators........................ooiiiiiie. 93,93-95
button, bomb release T e e
control, bomb shackle .. 4,96
emergency, bomb bay door control ... e 95,96
emergency, bomb bay door operation ... ... 98
handle, bombsight periscope cover control ... 98
handle, shackle release ........... ... .. i 95
indicator, bomb shackle lock ... - 96
light, bomb-away indicator ... ... 95
lights, bomb station indicator . 94, 94
panel, bomb arming ... -
switch, bomb adapter salvo ... ... ... 95095
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Brake System—Engine Fallure AN 01-60AAA-1
switch, bomb door 93, 94 operation 84, 84
switch, bomb master 94 Crew Door 38
switch, shackle heater 95,95 controls, emergency exit provisions 39
switches, bomb rack selector 94, 94 cockpit door release handle 38, 39
valve, bomb bay door selector 926 manual jettison handle 38, 39
Brake System 37 valve handle 38, 39
emergency and parking control 4,37 emergency operation 75 76
emergency operation 76 Crew Duties 137
bomber-navigator 137
c alternating-current check 138
before landing 138
Cabin Air Conditioning and Pressurization System ............ 77,78 exterior check . 137
air conditioning 77 interior d‘“k—ﬂ!l fli 1ts 137
cabin pressurization 77,79 _interior check—night flights 138
cabin temperature control system 82 pilot . 137
emergency depressurization 82 refueling operator 138
emergency operation 82 third crewman 138
emergency operation cabin heater 83 after take-off 138
normal operation 82 before landing 138
defrosting system 79 before taxiing 138
air control, cabin 78,79 emergency hydraulic .:rntem ground test ..o 138
canopy defrost 5,82 fuel ferry tank ground test 138
controls .. 79 interior check—all flights 138
outlets, crew station 5,82 interior check—night flights 138
switch, cabin air compressor and circuit tow-target operator ...... 138
ground test 30,31,82 Crew Requirements, Minimum 117
switch, cabin heater and overheat light ....................... 78,82 s
temperature control, cabin 78,79 D
windshield defrost control 5,82
Canopy Ditching Panels 39 Descent 55, 165,232
overhead hatch .......... 38, 39 Desert or Hot Weather Procedures 146
windshield wiper . 41 Dimensions of Airplane L1
Carburetors ..o 3 Directional Control Characteristics 126
Carrier Operation Restrictions 122 one reciprocating-engine inoperative 127
Catapult Equipment 37 rudder trim 127
Center-of-gravity Limitations 122 take-off and wave-off 126
Clmb oo 53, 158-164, 181 Dﬁchm‘fo = o 68
Cold-Weather Operation 143 “m? the airplane 68, 29
after take-off .......... 145 prepating foc 8
i bomber-navigator 68
pproach ... 145 ilot P
before entering airplane 143 l:hi::) d 6
before leaving airplane 146 et EEEWIRAL, 62
before starting engines 144 techiique S
before take-off 145 Diving Characteristics 125, 125
dimb s 145 Door, Crew 38
descent ....... 145
during ﬂlght : 145 E
landing ........ . 145
on entering the airplane 144 Eléctrical Power Supply System 20
starting jet engine 145 alternating current 21
starting reciprocating engines 144 controls 21,24
stopping engines ........ 145 Gircit breakers and fases 25, 26
oil dilution procedure 145 generator emergency reset button 25
fakeofl o 145 rheostats, voltage regu.lamr 22’ 25
taxiing ....... 144 switch, battery 9,21,22
Communication and Associated Electronic Equipment ............ 83 switch, flight instrument transformer .............coo...... 24,25
antennas, radio and radar .. 83, 83 switch, inverter selector 24,25
HF transmitter and receiver (AN/ ART-13 and switch, monitored bus 25
AN/ARR-15) ... 85, 85 switches, generator 9,21
operation ... 85 switches, generator field and warning lights ................... 21
homing receiver (AN/ARR-2A) 85, 85 direct-current 20
operation 85 indicators 25
IFF equipment (AN/APX-6) 87,87 a-c voltammeters and selector switch ......coooooovverreeereeeee.. 25
emergency operation 87 d-¢ voltammeters 4,25
normal operation 87, 87 power distribution 21,22
interphone control units 84,84 power receptacles 21
mhnrker_ be;scon radic CANZARDERY .. oo mcsmsneus 4,!;2 external 21
phone jac . .
radar bombing equipment (AN ASB-1) ........cccecoooeeecee.. 88 Eiﬁlﬁg?fnfmnfﬁfumgpf:ﬁ;? ;g
radio altimeter (AN/APN-1) 86, 87 generator failure 22,23,72
operation
radio compass (AN/ARN-6) ..o 4, 84, 86, Bsg ﬁ:&?‘;&ﬁ?lm“ ;i
operation .
range receiver (R-23/ARC-5) 85, 86 Ehmum of Smoke and Fog 68
operation .......... 86 mergency Entrance 68
switches, microphone 5,83,92,97 Emergency Equipment 39
switches, radio master 83, 84 engine tector system 39, 39
table 80, 81, 83 Emergency Hydraulic Power System 27
UHF receiver-transmitter (AN/ARC-27) ooeovoeerereneeen. B4 Engine Failure 59

PAGE NUMBERS IN ITALICS DENOTE ILLUSTRATIONS
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AN 01-60AAA-1 Fire—Instrument Flight Procedure
emergency descent 64 PaD: ERllURS) oo annan s A 71
flight characteristics 59 ferry tank transfer oo sa i nnnmia 72
jet-engine failure during flight 63,63 jet engine 71
jet-engine failure during take-off ... 61,61],238 TECIProCating eNZINeS .o.oooooomeooreeeeeceeeeeeeeee e eeeeeeeee 71
jet-engine only 62, 66 transfer ... oo SN S 7
landing on runway—one reciprocating-engine inoperative.. 64 b T g N O s e s 20
maximum glide 63, 64 ferry: tank wearning MEht - cconnn i 20
procedure 59 flowmeter ... 19,20
reciprocating-engine failure during PIESSUIE ..o 4,20
flight 61, 62, 66,212-216, 237 quantity 19,20
maximum range 62,212- 2I6 management 134
recnpmcaung-e ine failure during take-off .. control, fuel balance 134
continued g% 60 61 124 234- 236 quantity no BIBNE o o e 16, 19
durin Lake-oﬂ run 59 tank DSAEA, SEQURNOS. .. iutmmsris s 15,18
forced landing
wave-off with one reciprocating-engine inoperative........ 61, 65
windmilling starts of jet engine . 62 G
Gross Weight-of -Airplane. .. ssnimmasnasiise 1,1
F Grciund Tests . ig
alternating-current system
Fueiecmcaf 2; automatic pilot ..... . . 47
engine fire during flight 67 g::i“;:;::m system :;
jet engine 63,67 hydraulic system —............ooooooorroeoeoren s 47
reciprocating engine 66, 67 ¥ YRRl s
engine fire during sta.rung 67
jet engme 550 67 -
reciprocating engme 67
fuselage 67 Horsepower Rating 2
bomb bay 67 Hydraulic Power Supply Systems . 25,27
jet-engine compartment 67 emergency 27
pressurized cabin 68 gage, accumulator air pressure................... 30,31,32
Fire Detector System, Engine. 39,39 switch, pump 32
First-Aid Kit 41 valve, accumulator dump................ . 30,31, 32
Flight Characteristics 55,123 utility i s 28, 29
irgctional control 126 et & R e S Lo SO s pre S 27, 30, 31
diving characteristics 125, 125 switch, cabin air compressor circuit
flight control characteristics 124 Pt I SO 27, 30, 31
maneuverability 124 BARE, PLESSULE ...ooooooooooooooeeeeeeeeeeeeeeeeeeneeeennnenae 27,30, 31
pitch control 126 gage, remote indicating hydraulic pressure... - 3,27
roll control ....... 127 gxcators. hydraulic fluid level ... 27
spin characteristics 124 valve, cabin compressor selector handle.. . 27,30,31
stall characteristics - 123 Walve ressiveoir g - oo o . 27,30, 31
Flight Control 135 Hydraulic System Emergency Operation 73
hydraulic system 135 filling reservoirs ... 73
control boost chatter. 135 flight control e I
Flight Control Characteristics 124
Flight Control System 32 1
conuiols ﬁ
column ... In-flight Refueling Tanker Package 109, 110
rudder pedals 4,34 elegltjrical systefn 109
switch, aileron boost 8, 34 breakaway panels 111
switch, elevator and rudder boost 8,34 operator's control panel 111, 111
switch, rudder electric motor pump alternate boost.... 8, 34 fuel system . 109
trim tab 34, 34 dumping system ....109, 110
wheeI. . ’ 34, 34 hose reel assembly ..109, 110
hydraulic boost systems. 8,32 pumps 109, 110
indicators 35 tank 109, 110
stall warning 3)’5“3“1 35 transfer system ... 109, 115
trim tab posmon sy 5, 34 fuel transfer opgrarinn 114
surface control lock 5,32 cross-feed system 114
Flight Instruments 38 pilot 114
Fuel System 16, 40, 134 refueling operator 114
capacities 16, 18 normal airplane supply 115
control panel 16, 19 pilot =115
controls 18 refueling operator 115, 115
handle, tip tank release 4,20 hydraulic system 111,113
switch, ferry tank pump 15,20 accumulator 112
switch, tip tank air pressure. 4,20 valve, drogue selector werneen 112
switch, transfer pump. 19,19 normal operation . - 112
switches, booster pump 19,19 fL}eI transfer to receiver airplane...................... . 114
switches, cross-feed valve 19,19 PHOE o oo sttt e 112
switches, emergency fuel pump. 19,20 refueling operator 112
valve, jet-engine fuel shutoff 6,18 rewind and secure 114
valves, reciprocating-engine fuel shutoff-..... ... . 18 preflight check 112
emergency operation 71 take-off 112
cross-feed operation 71 prior to start 112
- damaged tanks 71 Instrument Flight Procedure 139
engine failure 71 approaches 140, 140
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Instrument Markings—Pitch Control Characteristics AN 01-60AAA-1
ice and rain 142 maximum overspeed 117
letdown 141, 142 recommended manifold pressures 118
climb 139 turbosupercharger 120
craising ......... 139 turbulence .. 121,122
s range ... 139 weight 122
descent 140 with bomb bay ferry tank installed 122
holding = 140 with the in-flight refueling package installed.................. 122
radio and navigation equipment 140 with the tow-target package installed 122
take-off ... ... 139
Instrument Markings 118,119 M
Interior of Airplane 1,2
Main Differences 2.3
J Maneuverability 124, 189, 190
speed for best climb 125
Jet Air Intake Door Emergency Operation 74 turning performance 125
Jet Engine ........cocovuen. 134 Maneuvers, Prohibited 122
automatic air starts. 54 Minimum Crew Requirements........ 117
automatic ground start 47 Miscellaneous Equipment 118
ground operation 50 armrests 92, 116
limitations ........ 120 ash trays 5,92,97, 115
manual air start 54 barrier actuating strap guard 115
manual ground start 49 barrier crash guar 115
operation in flight 53, 134 bomb bay door ground lockpins 115
starting in ﬁ:&ght 54 bomb bay work platform 115
stopping in flight._... 54 check lists 51,115
crew entrance ladder 115
L data case 92,115
l;.:k d:urlam tie rings llg
. - adrests ... .. 11
Landing—Carrier ....... 37 outlets, heated clothing 115
Landing—Field 55, 56 FORPLEW OTErOEs 115
cross-wind 57 soliok tikis 597 115
heavy-weight 55 seat cushions 116
minimum run 37 sunshades ............. 115
night 57 third crewman's writing table 116
normal 55,233 water canteen 115
Landing Emergencies 68 Movement of Flight Personnel 2
forced 68
one gear retracted ... 68
Landing Gear System 35 N
co:gg:‘;u'.w gg Navigation Equipment 93
Wt 5,35 radio magnetic indicator 93
switch, main door 30,31, 36 .stand-by- EOMpEIs 93
valves, selector 30,31, 36 Night Flying 139
emergency operation 73
lowering 73 o
_ retraction 74
INCRIOE o oinema 36 Oil Systems 14, 40
position 4, 36 controls o 14
warning light 4,36 switches, oil cooler flap.... 8,14
Lighting Equipment 88 switch, oil dilution 9,16
eXterior ........... 88 valves, shutoff 6, 14
approach light ... 89, 92 instruments 16
formation lights 89 indicator, oil pressure 4,16
fuselage lights 88 jet engine 14
panel . 88, 88 long-range supply 14, 19
wing lights and taillights 89 reciprocating-engine 14
interior . 88 switch, long-range .. 8, 14
bomb bay lights 88 temperature 4,16
cockpit and instrument lights 88, 88 On Entering the Airplane 44, 45
dome lights - - . 88 interior check—all flights 45,53
emergency lclefRUhC panel light 88 interior check—night flights. 46
portable cockpit lights 88 oxygen system preflight check 89
Limitations .. 117 Operating Limitations 117
accelen:ition 121,122 Ovichead Batch 38, 39
airspee 120 . .
carrier operation 122 O?E::' Eqmpcl;:negltum ;g’ ;51'
center-of-gravity 122 ﬁightg? £y toh ’ 89
crew requirements, minimum 117 1 stg:: ba 89
jet-engine 120 s chszck s %0
engine rpm 120 p‘:dh SR 89
fuel pressure 120 fegulamrs 89, 90
oil pressure 120 ’
tail-pipe temperature 120
prohibited maneuvers 122 [ ]
propeller 120 /
reciprocating-engine 117 Pitch Control Characteristics. 126
idle 118 effect of flap and gear position on longitudinal trim.......... 126
maximum cruise rpm 118 effect of power-setting on longitudinal trim......................126
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AN 01-60AAA-1 pre-Troffic Pattern Check List—Tow-Target Equipment

INDEX

effect of speed changes on pitch control 126 shoulder-harness lock control 41
effect of turbulence on pitch control 126 third crewman’s 41
elevator trim 126 Spin Characteristics 124
take-off pitch control 126 SERLL CRATACTEEISHICE «-..oocoiviisssinimsiniimssmissm oot e 123
Pre-Traffic Pattern Check List 51,55 accelerated stalls 124
Prohibited Maneuvers 122 approach to stall 123, 124
Propellers 10 at-the snll—poweroff i ninnnsyaaimins, 123
aontiols 6,10 at the stall—power on 123
feathering buttons 10 StOPPING ENRINES -.oooooo e 57
master lever 10 JEb: ERRING ; - 38
switch, master selector 10 LCCIPYOCALING ENGINES 37
switches, toggle 10 Systems OPeration ...........corormmmonrmsrmes s 55, 129
Gilae 65 T e 135
emergency feathering 65, 66 ydraulic system 135
governor 67 fuel MANAGEMENT ..o 134
practice feathering 65 jet engine S OO S 134
unfeathering 65 reciprocating engine 118,129
_ synchronizer 67
lights, governor limit indicator 11 T
limitations 120
Take-off 51, 53, 172-176
R carrier, minimum run e 32
caf.apu}tﬁ = 52,53
. . . normal fe 51
Reg?;oucr:::g Engines 5,118, ug Taxiing Instructions 47
cowl flaps 7 Throttles . 2,5
switches 7,8 Traffic Pattern q'leck List - B9
horsepower rating 2 Tow-Target Equipment . 98, 99
ignition system 8 after take-off 104
switches 5,8 pilot -104
instruments 9 reel_ operator 104
indicator, carburetor air temperature........................... 4,10 attaching winged (AIEt oo 103
indicator, cylinder head temperature. . ... 4,10 pilot 103
indicator, manifold pressure , B reel operator ...... 103
indicator, torque pressure 49 before leaving airp 108
tachometer 9 reel operator T o L
intercoolers 3 commuilmcnnon equipment 100, 101, 103
: CORIPOLE i i i s ...100
s, ap 38 lever, brake ... S GRSREA 101,104
: : : ever, cable holder....... . 101, ’
operauoni;: Bighie 53, 115, ;?‘; lever, cable FeTURM.. ..o oo 101, 104
carburetor air temperature control 129 Jever, cluteh ... 101, 104
cylinder head temperature considerations.. o133 switches, cable-cutter 101, 102-104
engine roughness R 130 electrical system 2
carburetor icing 131 circuit breakers e e Ty 99, 101
detonation ! 131 emergency escape hatch and r handle. 66, 100, 102
ignition malfunction 130 emergency release .. 108
manual leaning 133 pilot and reel operator 108
selection of power settings 129 general operating instructions 108
synchronization of engines 132 hydraulic system ... 98,99, 104
torque and manifold pressure relationship................ 130, 131 indicators 101, 105
turbosupercharger surge 132 gc‘ﬂgg;““b:‘:dfmuge:g:' ;gg
st [ ilitary tikea¥ powers . 99, 101-103
switches 8,9 controls iRy s e s e 99
starter 8 switches, light 99, 101, 102
switch 8,9 [T T, T T T — - N { () 49 {1 74
o %% rheostat 100, 102
warm-up 46 con;ule - S—— - [/} ;gg
itch H 1 ENBRIIE . i 100,
S alne amargency contra 28 R e — 99, 101, 102
levers, mixture control 35 ) l‘hl:ost‘llt ettt 100, 101
turbosuperchargers 6,7, 40 switches, instrument panel light 99, 101, 102
switches, turbo control , 6 , Switches, target spodlight 99,102, 103
switches, turbo power 5.7 mnﬁy;ellam,:ous EQUIPMIENL e, 100
Restrictions with Bomb Bay Ferry Tank Installed 122 oS CODEINE 100,109
Restrictions with the In-flight Refueling Package Installed....122 o el iy ot 109
Restrictions with the Tow-Target Package Installed................122 o uals tblou 18 sty
RilliCiatial Characteriatics 127 mapf cable emtber s i e 100, 102
aileron rim 127 Bt i66, 102
effect of power setting on flap and gear position..................127 .
effect of speed changes 127, 127 :‘:::zgtm“l . 100 }gg’ ;g.;:
& and wave-off 127 normal operation e 104
sleeve and banner targets 104
s launching and streaming...............cooo 104
pilot 105
Seats 41 reel operator 105
bomber-navigator's 41 subsequent targets “down cable” . ... 106
pilot’s 9, 41 pilot 106
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Turbojet Engine—Wing and Vertical Fin Folding

SECURITY INFORMATION —RESTRICTED

reel operator 106
securing tow gear. 106
pilot ... 106

reel operator 107
winged targets 107
landing 108
pilot 108

reel operator .. 108
reeling in 107
pilot 107

reel operator 108
reeling out 107
pilot 107

reel operator 107
TOWIDE e 107
oxygen system 90, 99, 100
regulators ... 100
preflight check 102
piot oo 102
reel operator 102
reel operator's ground check 101
take-off ........ . 104
PHOL i 104
reel operator 104
Turbojet Engine 1112
automatic fuel metering.. 11
controls ... 11
switch, emergency fuel test 5,13
switch, emergency shutoff 5,11
switch, fuel control 13, 13
switch, master 6,11
switch, starting fuel 5,13
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switch, throttle and ignition and fuel start........... 5,11
instruments 14
indicator, tail-pipe temperature 4,14
tachometer 4,14
thrust rating 11
Turbulence 121,122
Turbulent Air and Thunderstorm Flying............................121, 142
apﬁ)maching the storm 142
before take-off 142
in the storm 142
U
Utility Hydraulic Power System 25
w

Wave-off or Go-around 57,57
Weight Limitations 122
Windshield Wiper 41
Wing Flaps 35
controls 35
emergency 30,31, 35
handle 5,35
indicator, position 4,35
valve, selector 35
emergency operation 74
lowering 74
raising 74
single-flap failure 76
Wing and Vertical Fin Folding 37
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