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POLICY GOVERNING DISTRIBUTION AND USE OF THIS PUBLICATION

Instructions Applicable to U. 5. Navy Personnel:

1. Navy Regulations, Article 76, contains the following
statements relating to the handling of restricted matter:

“Paragraph (9) («). Restricted matter may be disclosed to persons of
the Mali or l*}mll.tl E-mbluhmtm.-. in accordance with special instructions

issucd by the onginator or other competent authority, or in the absence of
3 instructions, as determined by the local administrative head charged

with custody of the subject matter.”

“(b) Restricted mamer may be disclosed 1o persoss of discretion in
the Goveranment Service when it appears to be in public interest."”

() .E.Hf.ls'llﬂrd matier may be di‘l.d-n-:le-:l n.p:i.er special circumstances,
to persons oot in the Government Service when it appears to be in the public
interest.”

2. The Bureau of Aeronautics Aviation Circular Letter
No. 50-45 cootains the following paragraph relative to the
use of aeronautical technical publications:

“Paragraph 6. Diuribation o all interested persomnel. In connecto
with the dlurrhlruﬁan of aeronaatic I:m.hlt:r;in-n: within any -.m'vﬂu, i:‘;hwﬁ
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responsible civilian and enlisted p-:r:-:_lnn:r'lmrkinl with OF 3erviciog equip-
ment o which the informauon applies.”

3. Disclosure of technical information in this publication
may not be made to representatives of foreign governments or
nationals except in instances where those foreign governments

have been cleared to receive information concerning all equip-
ments, or other technical data covered by this publication.
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for right-hand columns) indicares the extent of the revision. This

Instructions Applicable to Army Personnel;

1. This publication is intended for technical aid and edu-
cation of military and civilian personnel engaged in promot-
ing the war effort. Its maximum distribution and use 13 there-
fore encouraged. However, since the publication is “re.
stricted"’ wi:ﬁin the meaning of AR380-5, the following
security regulations will be observed:

a. Members of Armed Forces and covilian emplovees of War Department
wi Eiven access to this publication whenever required 1o assist in the
performance of their oficial ﬂu:: (including expansion of their knowledge

of AAF equipment, procedures, ec.).
b, Prriommel W ar rimend coniraciory amd iwbcowiraciors may

be given possession of this publication, oo a loan basis, or knowledge of s
contents, © when requi to assist o the performance of War Depan-
ment contracts, Releases will be made i accordance with the requirements

of T. 0. No. 00-3-2.
¢. Representatives of other remealfs will be given possession of this
blicau or koowledge of its contents, oaly io accordance with AAF

r No. 45-6.

2, This publication is restricted because the information
contained 1n it is restricted. It does not follow that the
ysical article to which it relates is also restricted. Classi-

cation of the materiel or component must be ascerrained
independently of the classification of this document

3, Neithier this publication nor information contained
herein will be communicated to press or public except through
Public Relations channels.
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~ | DONT BE LIKE THIS WISE GUY
WHO THINKS HE KNOWS ALL

* THE ANSWERS. STUDY THIS
MANUAL , AND YOU WONT HAVE

| TO FIND OUT THE HARD WAY. |

SECTION |
DESCRIPTION

1. GENERAL. (3) The weight i1s as follows:
_ Basic weight (ractical) ... 21,000 Ib (approx)
a. AIRPLANE. Gross weight . ........ . 33,000 Ib
(1) Ti'“- PV-2 ﬂ:ﬂ:dium patrol airplane is manufacf- (4) The entrance door is on the left side of the
F“’E'f] by Lockheed Aircraft Corporation, Burbank, Cali- airplane. All compartments are readily accessible from
fornia, under contract number NOa(s) 285. the main cabin except the bow compartment, which is

inaccessible when the airplane is in flight.

b, CREW.—The normal combat crew consists of the

(2) The over-all dimensions are:

SPA: iy LER L _ pilot, copilot-navigator, radio operator, turret gunner,
Lengeh ovvvviisanae o SLIE9YA i, and radar operator-tunnel gunner. The location of the
Height R B Y 1 B T, crew compartments and stations is shown on ﬁgure 2.

RESTRICTED 1
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1 FLIGHT COMPARTMENT 4 RADAR OPERATOR'S STATION
2 RADIO OPERATOR'S COMPARTMENT 5 FLARE CHUTE
3 NAVIGATOR'S STATION & TURRET GUNNER'S STATION

7 TUNNEL GUNNER'S STATION'

I Tunnel guss are intolled or airploned beaiing Bodes soniol mumbeday YPOJ5 throwgn JF19] ond )78 through 37511

Figure 2 — Fuselage Interier Arrangement
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@ PILOT _! NAVIGATOR

mCOPILOT 1 TUNNEL GUNNER

@ RADIO OPERATOR ET!.I_HH’ET GUNNER

Figure 3 — Angles of Armor Prolection

|T|_n..||.. o b R FE LR .."-lﬂllil L EyFribipgall S qulplungl_ t—tﬂl-‘lq l*hl"l i I_H'I Jlllllll_"-H"I :lr'.-r::'!I .F:.E-u=h !r-q! n"ﬂ .H‘r:ll.ui;l 1”'“"‘“ 3;5-'3 |
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¢. ARMOR PROTECTION. — Gunfire originating
within the areas represented by the colored portions of
figure 3 cannot reach the crew.

2. POWER PLANT.

The airplane 1s powered with two R2800-31 radial
double-row, 18-cvlinder, air-cooled engines, which are
equipped with single stage, two-speed superchargers.
The fuel and oil used in these engines shall conform to

the Fl}ll[i“inﬂ n:r.]:uiremenh:

(1) FUEL.—Specification AN-F-28.
Grade 100 130.

(2) OIL.—Specification AN-VV-0O-446a.
Grade 1100 for temperate zones, 1120 for
torrid zones,

3. PROPELLER.

The airplane is equipped with three-blade, automatic
full feathering, Hamilton Standard propellers.

4. ELECTRICAL SYSTEM.

A 28-volt, direct current, single wire, electrical system
is provided, There are two engine-driven generators
and two storage batteries. Circuit breakers for all equip-
ment are incorporated in the system to prorect it from
sustained overloads. (See figures 10 and 14.)

5. FUEL SYSTEM.

a. A separate fuel system, which is suitable for fuels
containing 40 percent of aromatics, is provided for each
engine. (See figure 6.) All fuel tanks except the rear
bomb bay tank are made of self-sealing material. Pro-

visions are made for the installation of external (drop-
pable) fuel tanks.

b. The fuel transfer, low control, and cross-feed valve
controls; the low level and selector indicator lights; and
the transfer pump and external tank electrical release
switches are located on the central control panel (figure
10). The booster pump switches and the external tank
manual release controls are on the control stand (figure
16); and the fuel pressure and quantity gages, lowmeter
indicators, and primer switches are on the right side of
the instrument panel (figure 13).

6. OIL S5YSTEM.

a. A separate oil system 1s prm'idrd for each engine.
(See hgure 7.) The main tanks on all airplanes and the

Section |
Paragraphs 1 -8

auxiliary tanks on late airplanes are made of self-scaling
material, The main tanks contain hoppers which accel-
erate oil warming.

b. The transfer pump switches and low level indicator
lights are located on the central control panel (fgure
10). The oil dilution switches and the pressure and
quantity gages are on the right side of the instrument
panel (hgure 13).

7. HYDRAULIC SYSTEM.

a. The main hydraulic system operates the landing
gear, brakes, flaps, bomb bay doeors, gyro pilot, and bow
gun chargers. (See figure 8.) Power is normally supplied
to the system by two engine-driven pumps. An auxiliary
hand pump is provided as a source of power in case of
engine pump failure or when the engines are inopera-
tive. There is also an emergency system which extends
the main landing gear and operates the brakes when the
main system has failed. On airplanes bearing BuAer
serial number 84057 and subsequent, hydraulic fuses are
installed in the bomb bay door, landing gear, and flap
lines to prevent the loss of pressure in case of damage to
a system.

b. The landing gear, bomb bay door, wing flap, and
gyro pilot controls are located on the control stand
(figure 16); the pressure gages are on the right side of
the instrument panel (figure 13); the system bypass valve
control and auxiliary hand pump are on the central con-
trol panel (figure 10); the emergency hydraulic unit is
in the radio compartment (see figure 21); and the bow
gun charger control is in the "V of the windshield
above the instrument panel or below the left instrument
panel on late airplanes. (See figures 32 and 13.)

8. CONTROLS.

a. ENGINE CONTROLS.—The engine controls are

located on the central control panel, instrument panel,
and the control stand. (See figures 10, 13, and 16.)

b. PROPELLER CONTROLS.—The propeller pitch
and feathering controls are located on the control stand

(figure 16).

¢. FLIGHT CONTROLS.—Dual controls and a type
A-3A gyro pilot are provided. (See figure 4.)

d. LANDING GEAR CONTROL. — The landing

gear control 15 on the control stand (hgure 16),

e. BRAKES.—Hydraulic toe pedal and parking brakes
are provided for the pilot only. The parking brake
locking control is on the control stand (fAgure 16).

RESTRICTED 5
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Figure 4 — Flight Compartment — Forward View
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9. OPERATIONAL EQUIPMENT.

a. ARMAMENT. — The following armament and
equipment are provided:

(1) Five fixed .50 caliber nose guns on airplanes up
to BuAer serial number 37535. Eight fixed .50 caliber

nose guns on subsequent airplanes,

(2) Two flexible .50 caliber, power-operated tunnel
guns on airplanes bearing BuAer serial numbers 37035
through 37193 and 37289 through 37513.

(3) One Martin turret, model 250CE-13, -13A, or
-13B, equipped with two .50 caliber guns.

(4) Internal racks for six 325-pound or 500-pound
bombs, or four 650-pound or 1000-pound bombs, or one

2000-pound torpedo.

(5) External carriers for two 325-pound, 500-
pound, 650-pound, 1000-pound, or twin .50 caliber gun
packages.

(6) Eight rocket launchers.

b. RADIO EQUIPMENT. (See¢ figure 9.)—The radio

equipment consists of the following:
(1) AN/AIA-2 Interphone System.
(2) AN/ARC-5 Command Set.
(3) .tHfAlFIT-la and ARB-3 Liaison Set.
(4) MN-31 Radio Compass.

(5) AN/ARN-8 Marker Beacon Receiving Equip-
ment.

(6) AN/APN-4 Navigation Equipment.

(7) AN/APN-1 Radio Altimeter.

(8) AN/APX-2 or AN/APX.8 Special Service
Equipment.

(9) AN/APS-3 Radar Equipment.

(10) SCR-578B Life Raft Transmicter (customer
installed).

(11) LM Series Frequency Meter.

¢, OXYGEN EQUIPMENT. (See figure 44.) — The
oxygen system provided is complete with the exception
of the cylind-rs, regulators, and masks which are to be
installed by the customer. (Refer to Appendix I for
operating instructions. )

d. CARBURETOR AIR FILTER. — Provisions are
made for the installation of carburetor air filters and a
control switch. The control switch will be located on the
right side of the instrument panel (figure 13).

Section |
Paragraph 9

e. WINDSHIELD WIPERS.—Dual two-speed elec-
trical windshield wipers are installed. The control switch
is located on the central control panel (figure 10).

CAUTION
Permit wipers to stop when changing speeds.

f. EXTERIOR LIGHTS.—Landing, formadon, sec-
tion, wing tip, tail running, and recognition lights are
provided. The control switches for the recognition lights
are on the right side of the instrument panel (figure 13)
and the switches for all other lights are on the auxiliary
electrical control panel (figure 14).

g. ANTLICING SYSTEMS.

(1) WING AND STABILIZER ANTI-ICING.
(See figure 3.)—(This ant-icer installation is effective
on a few airplanes only. See figure 5 for serials.) The
formation of ice on the wing and stabilizers is prevented
by heating the leading edges with hot air which is
supplied by two exhaust heat exchangers. Waste gates
are incorporated in the system so that the hot air may
be bypassed overboard when it is not needed. The waste
gate controls are on the right side of the radio compart-
ment. A damper is installed in the duct at the tunnel
gunner’s station to regulate the flow of air to the stabi-
lizers. Three temperature gages, which indicate the
temperature of the air at the heat exchangers and stabi-
lizers, are located just above the waste gate control levers.

(2) PROPELLER AND WINDSHIELD ANTI-
ICING.—An alcohol anti-icing system is provided for
the propellers and windshield. The alcohol is supplied
by two electrically driven pumps, which are controlled
by switches on the central control panel (figure 10.) A
16 U. S. gallon (13.3 Imp. gal) alcohol tank is installed
under the removable floor panel between the main beam
and the rear shear beam. An alcohol drain cock is
located under a cover plate just forward of the rear

shear beam.

(3) WINDSHIELD DEFROSTING. (See figure
5.)—<A hot air outlet, which is connected to the cabin
heating and ventilating system, is provided for the
windshield. Damperi are installed in the duct just
below the bottom of the windshield and at floor level in

the radio compartment.

(4) CARBURETOR ANTI-ICING.—A wvalve in-
corporated in the carburetor air duct permits the selec-
tion of air which has been heated by the engine cylinders.
The carburetor heat control levers are on the control
stand (figure 16).

(5) PITOT-STATIC HEAD ANTI-ICING. — An
electrical heating element is built into the pitot-static

head. The control switch is on the central control panel
(figure 10).
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Figure 5 — Anli-icing, Heaoting, and Ventilating Systems

({Wing aond siobilizer onti-iging yritem and ihe |eft-hond sxhovst heot sschanger cre irsfallied on airplones begring BudAsr serial numbery I7345, 37424 ih“.i Hm_
III"-IJ-!-. JT4XT, A7440. and JTLBT thiowegh JT4EE Tuirat guAnef s auvtlet 4 initalled an serials 37018 thraugh 37574, )

b. HEATING AND VENTILATING. (See figure 5.)

(1) The heating and ventilating system is supplied
hot air by the exhaust heat exchanger and fresh air
by a scoop on the right side of the fuselage. The air flow
to the ouders at the pilot's, copilot's, and radio operator’s
stations may be regulated by the damper which is located
at floor level in the radio compartment. The air flow o

the other outlets may be regulated by the dampers at

the individual outlets. The temperature of the air is
regulated by the heating-ventilating controls at che navi-
gator’s and radio operator’s stations. The quantity of air
admitted may be increased by dosing the stabilizer

damper (if installed) provided the heat is not needed
for anti-icing.

(2) ln addition to the main heating and ventilating
system four adjustable intake ventilators and three non-

adjustable exhaust ventilators are installed in the posi-
tions shown on figure 5.

(3) A carbon monoxide indicator is installed to
warn the crew of the presence of excess carbon monoxide.
The indicator light and reser switch (7, figure 13) are
located on the instrument panel.

(4) Outlets for electrically heated suits and other
portable electrical equipment are provided in the bow
compartment and at all crew stations,
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245 U.5 I -
| BAL. %ﬁ'f.
104 1MF) (129 IMP

BN ENGINE SUPPLY LINES OC GCARBURETOR RETURN LINES

BENE TRANSFER SYSTEM LINES HIE FUEL PUMP DRAINS
1 EMERGENCY BYPASS LINES _____ VENT LINES
EERE CROSSFEED LINES EEER FRIMER DISTRIBUTOR LINES
[ OIL DILUTION LINES B PRESSURE GAGE LINES
| FRONT & REAR BOME BAY TANKS = 9 PRESSURE SWITCH |7 CHECK VALYE
2 CABIN TANK 10 TRANSFER SELECTOR YALYE '8 FLOW GONTROL YALYE
3 GAGE UNIT Il PRESSURE GAGES |9 FLOWMETER
4 FRONT CENTER SECTION TANK 12 CROSSFEED VALYE 20 OIL DILUTION VALYE
% FILLER CAPS |3 BOOSTER PUMP 21 TRANSFER PUMP
& REAR CENTER SECTION TANK |4 PRIMER DISTRIBUTOR 22 "Y" DRAIN :
7 GAGE UNIT B LOW LEVEL SWITCH |5 STRAINER 23 EXTERNAL TANK = =
B RESTRICTOR & ENGINE DRIVEN PUMF 24 WING TANK
# REAR BOMB BAY TANK |5 FOR FERRYING ONLY. & # EXTERNAL TAMKS ARE NOT STANMDARD EQLIIIF'HEHT |I

— s — — e — ————— . |

Figure & — Fuel System Diagram
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SELF-SEALING - R
2408 AL SUPPLY LINE ']
20 IMP GAL _
METAL T.l.;; RETURN LINE .'
37 it oA , TRANSFER LINE |
e MAAFM  DILUTION LINE |
Y PROP. FEATHERING LINE ||
" u_—mﬁ @EOE PRESSURE GAGE LINE !
I6.7 INP GAL . , BN VENT LINES I

' DRAIN LINES

1 PRESSURE GAGE 7 TRAMNSFER PUMP
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SECTION II
PILOT'S OPERATING INSTRUCTIONS

1. BEFORE ENTERING THE FLIGHT COMPARTMENT.

FLIGHT LIMITATIONS

Maximum recommended gross weight for rake-off — 33,000 pounds.
Maximum recommended gross weight for landing — 30,000 pounds.
Center of gravity recommendations for take-off and landing — 22 to 33 percent M.A.C.

Maximum permissible accelerations:

|' -

Position Acceleration
Gross

o Empty Wing Full Wing
Weight Ficel Tank Fuel Tanks

27,000 lb 3.00g 3.26 g
30,000 1b 270g 294 g
245¢g 267g

33,000 1b |
The accelerations listed are those which are permissible in operations which
do not involve the use of ailerons.
Do not use the ailerons under conditions of high accelerations.

Maximum permissible indicated air speeds:

ﬂp;:ﬁﬂ;l . Speed (knots)

Lowering flaps or flying with them down 120
Lowering landing gear or flying with it down 150
Opening bomb bay doors or flying with them open 309
Diving 300 |

In rough air, the permissible maximum air speed (309 kaots) is considerably
reduced. In extremely rough air, operation in the range of from 135 to 150
knots is recommended from the standpoint of strength and controllability.
At lower speeds the danger of losing control due to violent gusts is increased.

Avoid abrupt use of the ailerons at high speeds.

a. Be sure that the miscellaneous equipment and cargo d. At night move the cabin dome light switch (8, fig-
are properly stowed. ure 25) to "ON."

b. Check gross weight and C.G. location for take-off

and for anticipated loading for landing. Data are fur. - ON ENTERING THE FLIGHT

nished in the Handbook of Weight and Balance Data, COMPARTMENT.
AN 01-1B-40, and supplemented by a load adjuster. a, BEFORE ALL FLIGHTS.

¢. Check the quantity of fuel in the cabin tank. (The (1) Check to see that the escape hatch is securely
gage is on the top of the tank.) fastened in place.

RESTRICTED 15
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(2) Remove the elevator and aileron locking bar
(3, hgure 11) as follows:

(@) Unfasten the control wheel straps (1, fig-
ure 11).

(5) Lift the latch (4, figure 11) and disengage
the ]:'-in'-. in the control stand head.

(3) Stow the bar in the stowage compartment
(13, higure 38).

(4) Release the rudder locking bar (2, figure 11)
and strap it to the floor.

(5) Adjust the seats, if necessary, releasing and
locking them with the levers on the right side.

(6) Adjust the rudder pedals, if necessary, by lift-
ing the pawls and moving the pedals to the desired
position. (See figure 12.)

(7) If an external electrical power source is avail-
able, instruct the ground crew to connect it to the
receptacle which 15 accessible from the outside and
located just aft of the cabin door.

(8) It an external power source 15 not used, move
the battery switch (15, figure 10) to "ON."”

(9) Move the instrument switch (10, figure 14) to
llf]ﬁ.l"l

(10) Note the quancities of fuel and oil which are
indicated by the gages on the right side of the instrument
panel (24 and 7, figure 13).

(11) Test the fuel selector and low level indicator
lights (17 and 18, figure 10) by pressing the lights down.

\-

| LR STRAMS | 2 RUDOER LOCKING BAR, 3 ALERON AND ELEYATON LOCKING BAX |\ 4 LATCH |

Figure 11 — Flight Control Locks
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Figure 12 — Rudder Pedal Adjustment Diagram

(12) Open the dimmer masks on all indicator lights
by aligning the white marks on the caps and bases. (See
figures 10, 13, and 14.)

(13) See that the hydraulic system bypass valve
control (21, figure 10) is in the closed position (turned
as far as possible in a clockwise direction). Then check
the auxiliary hydraulic hand pump and the brake ac-
cumulator by operating the hand pump (26, figure 10)
and noting the effect on the reading of the brake pres-
sure gage (49, figure 13).

(14) Check to see that the controls are set as fol-
lows:

(a) Gyro pilot control (16, figure 16)—"0OFF."

(b) Bomb bay door control (15, figure 16)—
"CLOSED.”

(¢) Flap control (20, figure 16)—"UP."”

(15) Close the bomb bay doors if they remain open,
and raise the flaps if they remain down, by operating the
auxiliary hydraulic hand pump.

(16) If the airplane is equipped with an eight gun
nose, check to see that it is retracted. (The indicator light
(22, figure 13) will glow if it is not.) If the nose is not
retracted, retract it following the procedure in Section V,
paragraph 1,d,(5),(%).

(17) Check the operation of the windshield and
propeller anti-icer motors' by moving each switch (49
and 50, figure 10) to "ON" momentarily and listening
for the sound of the motor.

(18) Set the altimeters and clock.

(19) Check to see that the armament control
switches are set as follows:

(a) Gun safety switches, (2, 3, 23 and 24, figure
14)—"3SAFE.”

(&) Bomb-tank-torpedo selector master switch
(39, figure 10)—"0FFE."
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Figure 13 — Instrument Panel
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Figure 14 — Avuxiliary Electrical Control Panel

(¢) Rocket switch (4, figure 28)—"0OFF.”

(d) Armament master switch (1, figure 14), if
installed—"0OFF."

(20) Turn the gun sight light switch (10, figure
32) to "ON" momentarily, and check to see that the

light comes on.

(21) Check the operaton of the radio equipment.
(See Section V, paragraph 1, ¢.)

b. BEFORE NIGHT FLIGHTS.—Move the follow-
ing light switches to the "ON" position momentarily
and check to see that the corresponding lights come on:

(1) Interior light switch (11, figure 14) and then
the panel light switch (27, figure 14) and trim tab dial
light switch (2%, figure 14).

(2) Instrument spot light switches (12, 13, 14, and
26; hgure 14).

(3) Indirect instrument light swicch, if installed.

(Switch is located on top of the control stand just for-
ward of the carboretor hear controls.)

(4) Formation and section light switch (7, hgure
14).
} (5) Gun sight light switch (10, figure 32).
(6) Tail light switch (8, figure 14).
(7) Wing up light switch (9, figure 14).
(8) Landing light switches (4, figure 14).
(9) Recognition light switches (46, figure 13).

CAUTION
Do not leave landing or recognition lights on
for more than a few seconds at a time when the
airplane is at rest.

3. FUEL SYSTEM MANAGEMENT.

a. GENERAL. (See figure 15.)—Normally, fuel is

transferred by the automatic transfer pumps from the
external, wing, cabin, rear center section, and bomb

bay tanks to the front center section tanks. It is then
pumped to the engines by the engine-driven pumps and,

18 RESTRICTED
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Figure 15 — Fuel System Flow Diagram

if necessary, the booster pumps. In an emergency, fuel
may be bypassed directly from any tank to the engine;
or it may be cross-fed from any tank on one side of the
airplane to the engine on the other side.

A selector indicator light (17, figure 10) comes on
whenever the transfer pump circuit is energized and
there 1s no fuel pressure in the lines between the transfer
pump and the front center section tank, A low level
indicator light (18, figure 10) comes on when there are
about 40 gallons of fuel remaining in the front center
section tank.

b. ORDER OF TANK 1ISAGE.
(1) Bomb Bay (if installed).
(2) External (if installed).
(3) Cabin,

(4) Wing.
(5) Rear Center Section.

¢. NOREMAL OPERATION.

(1) Set the controls as listed in table 1. (See hg-
ures 10 and 16.)

(2) When a selector indicator light comes on and
remains on for a few seconds, turn the transfer valve
control to the next full tank.

d. EMERGENCY OPERATIONS.
(1) GENERAL.

(a) If a selector indicator light remains on afeer
selecting the next full tank and the fuel level in the front
center section tank continues to drop, the fuel line to the
tank selected, the transfer pump motor, or the transfer
valve may have been damaged. One or more of the
following steps should be taken to determine if fuel can
be transferred or supplied to the engine before the fuel
in the front center section tank is exhausted:

I. Turn the transfer valve control to another
full tank.
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2. Usc the
3. Use the

(&) If a selector indicator light does not come on
and the low level indicator light does, either the auto-
martic transfer system is not functioning properly or the
front center section tank has been damaged. One or
more of the following steps should be taken to determine
if fuel can be transferred or supplied to the engine:

bypass system.

cross-feed system.

RESTRICTED
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2. Use the bypass system.

3. Use the cross-feed system.

(c) If a fuel line fails between the carburetor
and the check valve on the fire wall, the fuel on the dam-
aged side may be cross-fed to the operating engine.
The only means of determining if the line is damaged
between the carburetor and check valve is by a success-
ful attemprt to cross-feed to the operating engine.

1. Hold the transfer pump switch in the

"MANUAL" position until the front center section tank
is full. If necessary, turn the transfer valve control to

the next full cank.

CAUTION
Do not use the booster pump on the damaged

side under the above conditions.

NORMAL OPERATION

l Valve Control Positions Pump Switch Positions
Transfer . . . — _ — i iy RS
from t and Right Left and Right Left and Right Left and Right
Tanks Lﬂﬂw Control Transfer Cross-feed Transfer Boaster 2
Bomb Bay "WNORMAL" | "BOME BAY" "“OFF “"AUTO™
B - ' ' R | "OFF" lly.
IE;!::::;:I Right "NORMAL" "DROP" “OFF" | "AUTO" . e .
S e | e - == NS — . "S_L'E_:I'W" for engine
Cabin “NORMAL" "CABIN" |  "OFF” "AUTQ" | Primingand when
= ) _ il I i SO . | —1 ever engine surg-
weftand RIght | vNORMAL" "WING” “OFF” ROTOY |
e |12 < | “FAST" when
Left and Righe operanng at
Rear Center “NORMAL" "REAR" “"OFF" "AUTO?: | tskeoff power.
Section
Table 1
EMERGENCY BYPASS OPERATION
Engine Valve Control Positions Pump Switch Positions
5 jl' — —— b | P i §—
Fﬁfﬂj Left and Right Left and Right c d Left and Right Left and Right
Tanks Flow Cantral Transfer ross-fee Transfer Boaster
Bomb Bay "BYPASS" "BOMB BAY" | “"OFF" “OFF" “OFF" |
Left and Right " . ¥ . | o " " - o :
Eiiicy BYPASS DROP OFF OFF OFF
{:ﬂhi“ "EYPJ"LSS" uEA EIH" "GFF” "D.FF" n.-:. FFH
i Lefr anﬁight | = 0 Il & 5 e el - sl |
Wing BYPASS WING | OFF OFF OFF
Lefr and Righe
Rear Center "BYPASS" “"REAR" "OFF" “"OFF" "OFF"
Section
Taoble 2
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CROSS-FEED TO LEFT ENGINE
Enpine Valve Control Positions Pump Switch Positions
Supply 2 _ ‘ S -
From Left Flow| Right Flow | Left Right | Cross- Left Right Left Right
Tank Conirol Conmtrol |Transfer | Transfer | feed | Transfer | Transfer | Booster Boaster
N l.lDFFﬂ
Right Front A - ' ﬂurn:ully:
Center “OFF" |["NORMAL” | "OFF* | _(As |“ON" | "OFF" |"AUTO” |"OFF’' | “SLOW
Section [ Desired) I if engine
Surges.
& - —— o |_ =
Bomb . w | e ok B : "BOMB | . ... | . - 0 5 A : - "
ﬁﬂ‘i = "OFF” | "BYPASS” | "OFF” ["DROP” |“ON" | "OFF" | “OFF" |"“OFF" “"OFF" |
Cabin “"OFF" | "BYPASS" | "OFF" ['CABIN" |"ON" | "OFF" “"OFF" |"“OFF” "OFF”
Right Wing | "OFF" | "BYPASS" | "OFF" ["WING” |"ON" ‘OFF” “OFF” OFF TOFF”
= | 4 - I == S :
Right Rear ‘ N 1
E:ntﬂf EIGFFIF IIETPAS.SIJ IIﬂF'FI.r iIREﬁRFI HDN!‘I l iiﬂFF'F “GF}.II llﬂ}}ll IlnF}-I-l
Section | I l
Toble 3
CROSS-FEED TO RIGHT ENGINE
i' Engine Valve Control Positions Pump Switeh Positions
| Supply |- ———r———j — |
From Left Flow ] Right Flow| Left Right | Cross-| Left Right Left Eight
Tank Control éﬂmmi Transfer | Transfer| feed | Transfer | Transfer| Boaster | Beoaster
“"OFEF"
Left Front e normally.
Center "NORMAL" “OFF” { J “"OFF" |"ON" |"AUTO" | “OFF" |"SLOW"if] "OFF"
Section Desired) engine
| surges.
- LES ] B 2l
g'::“b “BYPASS" | “OFF" "E’E{',IP "OFF" |"ON" | "OFF" | "OFF' | "OFF" | “OFF"
! ey
LefcEx: | wronicon | woree |prape |more | one | “ore | “ore | o | ~opg
cernal PASS OFF DROP OFF ON OFF OFF OFF OFF
Cabin "BY PASS” "OFF" |"CABIN" |"OFF" |"ON" | "OFF" "OFF" “OFF"” “OFF"
Left Wing “"BYPASS" "OFF” |"WING” |"OFF" | "ON" | "OFF” “"OFF” "OFF” “"OFF"
Lefc Rear
Center "BYPASS” “OFF" |“REAR" |"OFF" |“ON" | "OFF" “OFF" “"OFF" "OFF"
|5r;ctiﬂn ]
Table 4
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(2) BYPASS OPERATION.

{a) 1f the bypass system is used for both engines,
set the controls as listed in table 2. If the bypass system
is used for only one engine, set the controls for the
engine affected as listed in table 2. (See figures 10 and

16.)
(b) When the fuel pressure begins to fluctuate,

turn the transfer valve control to the next full tank
immediately.

(3) CROSS-FEED OPERATION.—5¢t the controls
as listed in tables 3 or 4 when cross-feeding with one
engine dead and also when cross-feeding to one engine

and supplying the other engine direct, (Sec fAigures 10
and 16.)

(a) If cross-feeding from the front center section
tank, turn the transfer valve control to the next full tank
when the selector indicator lighc comes on, and remains
on for a few seconds.

(&) If cross-feeding directly from any tank other
than the front center section, turn the transfer valve
control to the next full tank immediately when the fuel
pressure begins to fluctuate.

4. OIL 5YSTEM MANAGEMENT.

a. GENERAL. — A minimum of 8 gallons of oil
should be kept in the main tanks by transferring o1l to
them from the auxiliary tank. Low level indicator
lights (20, figure 10) come on when the 8-gallon level
is reached.

b. OPERATION.—When a low level indicator light
comes on, hold the transfer pump switch (22, figure 10)
in the on position until the quantity gage indicates that
the main tank is full.

CAUTION
Do not operate a transfer pump longer than

is necessary to fill the main tank or the rank
may burst.

5. STARTING THE ENGINES.
4. PREPARATION.

Note
Engine fire extinguishers are NOT installed
on this airplane. Strict adherence to the fol-
lowing instructions as to the mixture control
positions will reduce the possibility of fire.

(1) Apply the parking brakes by holding the lock
control (6, figure 16) in the aft position and depressing
the toe pedals. A definite click will be heard when the
brakes lock. If the hydraulic brake pressure is low, build
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it up to 800 psi by operating the auxiliary hydraulic
hand pump (26, figure 10).

(2) Sec that the cabin door is closed.

(3) Be sure the ignition is off and then instruct
the ground crew to turn the propellers through 3 or 4

revolutions by hand to clear the cylinders of any accu-
mulated fuel or oil.

(4) Set the controls as follows:

(@) Supercharger controls (3, figure 16) —
“"LOVW."

(6) Propeller pitch controls (2, figure 16) —
"LOW."

(¢) Carburetor heat controls (4, figure 16) —
"DIRECT."

(d) Mixture controls (13, figure 16) — "CUT
DFF;H

(e) Fuel flow valve controls (52, figure 10)—
"NORMAL."

(f) Fuel cross-feed valve control (53, figure 10)
—“GFF,"!

(g) Fuel transfer valve controls (51, figure 10)
—Set on correct tank. (See paragraph 3, b.)

(k) Fuel transfer pump switches (19, figure 10)
—"AUTO.”
(#) Cowl flap switches (18, igure 16)—"OPEN."

(1) Oil cooler shutter switches (33, figure 13)—
"“CLOSED," if the oil is cold.

(k) Master ignition switch (7, figure 16) —
1lﬂH.lJ
(1) Generator switches (16, figure 10)—"ON."”

(m) Generator field switches (52, figure 13), if
installed—"0N."

b. STARTING.—The starting procedures for a warm
and a cold engine differ slightly. In the following in-
structions a warm engine will be referred to as one
which has not cooled from previous running or is ex-
posed to an outside temperature of 15 deg C or above,
and a cold engine will be referred to as one which is
not warm from previous running and is exposed to an
outside temperature below 15 deg C.

(1) Move the fuel booster pump switch (5, figure
16) to “"SLOW.” When this is done the fuel pressure
gage (23, figure 13) should indicate a pressure of 9 psi.

(2) Move the throule control (1, hgure 16) to
approximately 1. "OPEN" for a warm engine, or 1}
"OPEN" for a cold engine.

(3) If the engine is warm, priming will usually not
be necessary. If the engine is cold, prime it by holding
the primer switch (44, figure 13) in the on position.
When the engine and outside air temperatures are be-
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tween 4 deg C and 15 deg C a 5-to-10-second prime s
usually sufficient. 1f the temperatures are below 4 deg
, the priming time should be increased.

(4) Hold the starter switch (43, figure 13) in the
"ACCELERATE" position for about 20 seconds.

(5) When the starter gains maximum rotational
speed, move the starter switch to the "ENGAGE" posi-
tion and hold it there until the engine starts.

CAUTION
Do not crank the engine for more than 30
seconds without allowing the starter to cool
for that length of time.

(6) When the engine has rurned through about one
revolution, turn the ignition switch (9, figure 16) to
"BOTH.”

(7) When the engine starts, move the mixture con-
trol to "AUTO RICH” and adjust the throttle to limit
the speed to from 600 to 800 rpm.

(8) Watch the oil pressure gage (23, figure 13)
and if there is no pressure indication in about 30 sec-
onds, stop the engine and investigate.

CAUTION
Due to the fire hazard, electric fuel pumps
must not be operated unless the mixture con-

trol 15 1n the CUT OFF position or unless the

engine 15 runniug.,

(9) If a cold engine docs not start in a short time,
it should be primed for a few seconds while it is being

turned by the starter.

(10) If a start is not effected in about 30 seconds,
investigate to ascertain the cause.

{a) Overloading is indicated by a discharge of
fuel from the blower drain when the engine is warm
and by a strong odor of fuel in the exhaust pipe when
the engine is cold. If the engine is overloaded, move the
mixture control w “CUT OFF," open the throttle, and
turn the engine through 6 or 8 revolutions with the
starter. This will clear out the engine and may start it,
so be prepared to retard the throttle and move the mix-
ture control to “"AUTO RICH.” If the engine does not
start, repeat the starting procedure above, except prime
for a shorter period.

(b) Insufficient priming is indicated by backfiring
through the intake system when the engine is either
warm or cold, by no discharge of fuel from the blower
drain when the engine is warm, and bv the lack of fuel
vapor or odor in the exhaust stack when the engine 15
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cold. If the engine is not sufficiently primed, repeat the
starting procedure above, except prime for a slighdy
longer period.

(11) If a nacelle fire develops, turn the fuel valve
control and booster pump switch to "OFF" and open the
throttle. The engine will burn the fuel in the lines and
carburetor and may blow out the fire, If the fire is not
out when the engine stops, use a ground fire extinguisher.

6. ENGINE WARM-UP.

a. After operating at from 600 to 800 rpm for a half
minute, adjust the throttles to give an engine specd of
1000 rpm.

b. Move booster pump switches to "OFFE."”

CAUTION
Keep the cowl flaps open at all rimes during

ground operation or burned spark plug leads
will result.

7. EMERGENCY TAKE-OFF.

If the oil was diluted when the engines were stopped
or if the outside air temperature is above 4 deg C,
a take-off may be made provided there has been a rise
in the oil temperature, the oil pressure is steady, and the
engines are running smoothly.

8. ENGINE AND ACCESSORY GROUND
CHECK.

a. GENERAL.—When the oil temperature has risen
above 40 deg C and the cylinder head temperature is
at least 120 deg C, the engine speed may be increased
above 1000 rpm for the ground rest. All ground tests
should be made with the mixture controls (13, figure 16)
in "AUTO RICH" and the propeller pitch controls (2,
figure 16) in “LOW." The engine control fricton ad-
justment knob (17, figure 16) should be tightened sufhi-
ciently to prevent the throttles from creeping.

b. IGNITION CHECK.

(1) Adjust the throttle to give an engine speed of
2000 rpm, and note the loss of revolutions when mrning
the ignition switch (9, figure 16) from "BOTH" to
“LEFT.” Return the ignition switch o "BOTH" and
allow the engine speed to stablize. Then switch to
“RIGHT" and note the loss of revolutions. When swatch-
ing from "BOTH" to "LEFT" or "RIGHT,” the normal
drop is 50 to 75 rpm and should not exceed 100 rpm.
Do not operate on one switch point longer than 1s neces-
54ry or serious detonation may occur,

24 RESTRICTED



RESTRICTED
AN 01-55ED-1

(2) At low engine speeds when the ignition switch
is on "BOTH,” "LEFT,” or "RIGHT,"” the lack of en-
gine vibration is an excellent indication of proper func-
doning of the engine, particularly the ignition system.

Note
When the oil temperature reaches 60 deg C,
open the oil cooler shutters sufficiently to keep
the temperature from rising higher.

¢. IDLE MIXTURE CHECK.—Adjust the throttle 0

give an engine speed of 800 rpm, With pro-
peller control im “"HIGH" rpm positien.Then
msove the mixture comirol momemtarily, bumt
smoothly and steadily into the “"cur-orr"” posi-

tion and observe the tachometer for any change in rpm.
Return the mixture control to the “AUTO RICH" posi-
tion before the engine cuts out. A rise of more than 10
rpm indicates too rich an idle mixture, and no change or
a drop in rpm indicates that the mixture is too lean. A
rise of five to ten rpm is recommended in order to permit
idling at low speeds without danger of fouling plugs
and at the same time to afford good acceleration char-

acteristics.

d. OIL PRESSURE CHECK.—Adjust the throttle to
give an engine speed of 2000 rpm, and note the reading
of the oil pressure gage (23, figure 13). It should be 75
to 80 psi when the oil temperarure is 60 deg C. Oil
pressure will vary with rpm and temperature and need
cause no alarm by falling as low as 25 psi when the
engine is idling, or by rising to 100 psi when the engine
is running at 2700 rpm.

¢. FUEL PRESSURE CHECK.

(1) While the engire is running at 2000 rpm and
the booster pump is off, note the reading of the fuel
pressure gage (23, figure 13). It should be 17 == 1 psi.
At very low idling speeds the fuel pressure may be as
low as 9 or 10 psi, but this is satisfactory if it rises to
the desired amount at 800 to 1000 rpm.

(2) Idle the engime, place the fuel booster pump
switch (5, figure 16) in the "FAST" position for a mo-
ment, and note the fuel pressure. It should be 17.5 psi.

f. HYDRAULIC PRESSURE CHECK.—When the
accumulators are fully charged, the hydraulic system and
brake pressure gages (48 and 49, figure 13) should in-
dicate a pressure of from 800 to 1000 psi and the
pump pressure gages (50, figure 12) should show prac-
tically mo pressure, If the accumulators are not fully
charged, the system and brake pressures should be rising
toward 1000 psi and the pump pressures should be
slighdy higher than the system and brake pressures.

Revised 15 April 1946
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g- SUPERCHARGER CHECK.

(1) Adjust the throttle to give an engine speed of
about 1400 rpm (between 1200-1600 rpm allowable).

(2) Move the supercharger control (3, figure 16)
rapidly from “"LOW" to "HIGH.” A momentary drop
in oil pressure should accompany this shift.

(3) After 30 to 60 seconds operation in “HIGH,"”
adjust the throttle to obtain a manifold pressure of 30
in. Hg or an engine speed of not more than 2000 rpm.

(4) Move the supercharger control rapidly from
“HIGH” to “LOW." A drop in manifold pressure when
this shift is made is a positive indication that the super-
charger control is functioning properly.

(5) If the shift did not appear to be satisfactory,
reduce the engine speed to 1000 rpm or less for 2 min-
utes and then repeat the shifting procedure, Prolonged
fluctuation or loss of manifold pressure after shifting
from low to high rato indicates improper high clutch
engagement.

(6) Check and recheck that the control is returned
to “LOW™ when the test is comnbleted.

i . X AT,
: i "IT'S 100 LATE MNOW.,

BUT vOu FORGODT

TOGIVE ME A ,
GROUND CHECK

b. PROPELLER CHECK.

(1) Adjust the throttle to give an engine speed of
1600 rpm.
(2) Move the propeller pitch control (2, figure

16) from “"LOW" to "HIGH." The engine speed should
drop to about 1200 rpm when this is done.

(3) Return the control to the “"LOW" position. The
original rpm should be resumed.
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CAUTION
Do not allow the cylinder head temperature to
exceed 232 deg C during ground operation.
This may occur if the engines are run above
1400 or 1500 rpm for FmInnged Feriu-ds.

i. GYRO PILOT CHECK. (See figure 13.)

(1) Secc that the bank and climb gyro (40, figure 13)
is uncaged.

(2) See that the wrn gyro (37, figure 13) is un-
caged.

(3) Turn the aileron, elevazor, and rudder sensi-
tivity controls (38, figure 13) to "3" or "AV. AIR.”

(4) Align the follow-up indices by turning the
rudder, aileron, and elevator control knobs (13, 15, and
17, figure 13).

(5) Increase the speed of the right engine to 1000
rpm for the remainder of the check.

(6) Move the master gyro pilot control (16, fig-
ure 16) o "ON"

(7) If the airplane is equipped with separate ail-
eron, elevator, and rudder gyro pilot controls (35, figure
13), move them to "ON."

(8) Check the readings of the vacuum and pressure
gages (19 and 39, figure 13). They should be 4 in. Hg
and 100 -+ 5 psi respectively.

(9) Turn the aileron. clevator, and rudder control
knobs and note the response of the control surfaces,

(10) Check the overpower valves by operating each
control manuall].r asainst the gyro Filﬂh

(11) By means of the aileron, elevator, and rudder
control knobs, move each control surface to each ex-
treme position several umes to force any air, which may
be present, from the system.

CAUTION

Do not nose over the airplane by applying full
down eclevaror while u]"nunuing th L-ng{m- ag

high rpm.

(12) Move the master gyro pilot control o “OFF,”
but leave the gyvros uncaged.

[+ ELECTRICAL SYSTEM CHECK.

(1) If the battery switch (15, figure 10) is “OFF,”
move 1t to TONY

(2) It an external electrical source was used, in-

seruct the ground crew (o discoanect it.
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(3) Move both generator switches (16, figure 10)
to "OFF,” and turn the voltmeter selector switch (44,
figure 10) to “BAT.” The voltmeter (2, figure 10)
should indicate about 24 voles if the batteries are prop-
erly connected and are supplying the electrical load.

(4) Instruct a crew member to introduce a heavy
electrical load by operating some of the radio equipment.

(5) Move the left generator switch (16, figure 10)
to "ON,” move the right generator switch to "OFF,”
and turn the voltmeter selector switch to “LH GEN.”
Slowly increase the speed of the left engine. The closing
of the reverse current relay should occur at 26.5 volts
and before reaching 1600 rpm. This will be indicated by
a dip in the voltmeter needle and a charge reading on the
left ammeter (1, figure 10). When the engine speed is
increased to 1800 rpm the voltmeter reading should
increase to 28.5 volts and remain steady at this point
regardless of any further increase in engine speed.

(6) Check to sce that the reverse current relay
Opens on reverse current by slowly reducing the engine
speed and watching the ammeter. The ammeter needle
should fall to zero, continue in the direction of dis-
charge, and then jump back to zero when the relay
opens.

(7) Let the left engine idle, and repeat the entire
check for the right engine. When both checks have been
completed, turn both generator switches to "ON.”

(8) Increase the specd of both engines to 1800 rpm,
and check the electrical load distribution over both
ammeters by first turning on a light electrical load and
then a heavy clectrical load. The ammeter readings
should not differ by more than 60 amperes under any
load condition.

(9) The following conditions are indications of

generator system trouble and should be corrected before
taking off.

(a) Generators faul to cut-in at less than 1600
rpm.

(b) Failure of a reverse current relay to close at
26 to 27 volts, or vpen when there is a reverse flow of
current.

(¢) Generators do not maintain steady electrical
output berween 27.5 and 28.5 volts.

(d) Ammeter readings differ by more than 60
amperes under all loading conditions.

k. POWER CHECK.—]Just prior to take-off, check to
sce that the mixture controls are in "AUTO RICH" and
the supercharger and propeller pitch conrrols are In

TLOW™: then open the dhrottde of cach ¢ngine (one
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at a time) to the take-off position for not more than 30
seconds and check oil pressure, fuel pressure, manifold
pressure, and engine speed. The readings should be as
follows:

(1) Oil pressure—75 to 100 psi.
(2) Fuel pressure—16 to 18 psi.

(3) Manifold pressure —52 in. Hg at sea level
under standard armospheric conditions.

(4) Engine speed—2700 rpm.

9. TAXIING.

4. See that the cabin and bomb bay doors are closed,
the wing flaps are up, and the external power source
disconnected.

. b. See that the turn gyro and the bank and climb gyro
(6 and 8, figure 13) are uncaged.

¢. Move the rail wheel lock control (14, figure 16) to
"UNLOCKED."

d. Release the parking brakes by depressing the toc
pedals.

¢. Advance the throtles and taxi, but avoid running
the engines above 1500 rpm except in an emergency.
Steer the airplane with the engines, rather than by exces-
sive use of the brakes. Use a steady flow of power in
preference to “gunning” the engines.

10. TAKE-OFF.

a. See that the controls are set as follows:

(1) Mixture controls—"AUTO RICH."”
(2) Propeller pitch controls—"LOW."
(3) Supercharger controls—"LOW."

(4) Carburctor hear controls—"DIRECT,” norm-
ally; "ALTERNATE" if icing conditions exist.

(5) Master gyro pilot control—"0FF."”
(6) Booster pump switches—"FAST.”
(7) lgnition switches—"BOTH."

(8) Wing flap control—"UP,” unless it is necessary
10 take off in a minimum distance. If this is the case, ex-

tend the flaps a maximum of 20 percent and return the
lever to "NEUTRAL.”

(9) Trim tab controls—S5c¢t as required.

(10) Bactery switch—"ON."

(11) Generator switches—"0ON."

(12) Fuel transfer pump switches—"AUTO."
(13) Fuel flow valve controls—"NORMAL.,"
(14) Fuel cross-feed valve controls—"QFF."
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(15) Instrument switch—"0N."
(16) Cowl flaps—1/5 open.

(17) Oil cooler shutters—1/5 tw full open, depend-
ing on outside air temperature.

(18) Parking brakes—off.
b. See that the control surfaces are free.
¢. Line up the airplane with the runway.
d. Move the tail wheel lock control to "LOCKEL.”

e. If external fuel ranks or bombs are carned 1t s
recommended that the selector switches be set so that
they may be released instantly in case of an engine fail-
ure. (Refer to Section IV, paragraph 7, for instructions.)

CAUTION
A rake-off should not be atempred unul the
cylinder head temperature has reached a mini-
mum of 120 deg C and the oil temperature 15
at least 40 deg C, preferably 60 deg C.

f- Lock and tighten shoulder harness and safery
belts.

g. Advance the throttles slowly so that the full open
position will be reached by the time the airplane attains
an indicated air speed of about 45 knots. This is ncces-
sary because of the high torque produced by the engines.
Do not attempt to decrease the take-off run by running
up the engines with the brakes on and then releasing the
brakes. Kcep the tail wheel on the ground during the
early portion of the take-off run o maintain directional
control. Do not use the brakes. When the indicated air
speed reaches 45 knots, the rudders will have become
effective and the tail should be raised. Lift the airplane
off the ground when it attains an indicated air speed
of 90 knots.

WARNING

The airplane has a tendency to swing left dur-
ing the first part of the take-off run when throt-
tles arc opened rapidly. This tendency can be
checked by opening left throttle slightly ahead
of the right and by applying right rudder.

11. ENGINE FAILURE DURING TAKE-OFF.

Precise procedures, to be followed in case of single
engine failure, take into consideration such variables as
the pilot's strength, rudder reach, and reaction time, as
well as the size and density alticude of the airport and
the configuration and gross weight of the airplane. The
following procedures will apply for average conditions:

a. If an engine fails during the early portion of the
take-off run, close both throttles and apply the brakes.
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b. If an engine fails after the airplane leaves the
ground and before attaining an indicated air speed of
105 knots, drop the external fuel tanks or bombs if either
are carried and moke the best PHESH"“-' Iaﬂdiﬂﬁ. I:Rﬂfl.‘f
tor Section 1V, paragraph 7. for instructions on the emer-
geney release of fuel tanks and bombs.)

¢. If an engine fails after ataining an indicated air
speed of more than 105 knots, the flight may be con-
unued, If external fuel tanks or bombs are carnied, drop
them. Every effort must be made to prevent the airplane
from vawing excessivelyv. Do not use the ailerons. Main-
tatn all the power possible while holding a straight
course. If the flight is continued, retrast the landing pear,
adjust the rudder trim tab to the minimum required for
~.|:r.1i_;_'|}1t and level ”1II_‘|:|1T, and then feather the inu}‘u;m[it;:
propeller.

WARNING

Level fhight cannot be maintained on one ¢n-
gine with linding gear down and flaps down 20
percent or more. |f sufficient altitude remains,
recract the flaps ar once. If there is not sufh-
cient altiude to retract the flaps, a landing mus?

e made.

d. Ser the inoperative engine controls as follows:
(1) Cowl flap switch—"CLOSED."
{2) (il cooler shutter switch—"CLOSED."”
(3) Mixture control—"CUT QFFE."
(4) Fuel booster pump switch—"0OFF.”
(5) Fuel low valve control—"0OFF.”
(6) Fuel transfer valve control—"0FF."

(7) lgmuon swiecch—"0FF.”

¢. Adjust the clevator trim tabs and readjust the rud-
der trim tbs to the minimum amount required for
strarght and level flight. Excessive rudder tab will cause
vibration and huﬁeting,

f. The best climbing speed when operating on one
engine 15 110 o 115 knots indicated.

12. CLIMB.

@. When definitely air-borne apply the brakes to stop
the wheels from turning and then retract the landing
gear by moving the control (8, figure 16) to the "UP"
position. If the control lock should fail to release, it can
be released manually by inserting the index finger in
the hole on the side of the control stand opposite the
lever and pressing the pawl down. (See figure 17.)
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Figure 17 — Releocse of Londing Geor Control Lock

b. 1f the flaps were used during the take-off, raise
them by moving the control (20, figure 16) to the "UP”
p-u:-;i[iun. Be prnpare:l for a change 1n trim.

c. If the controls were set before take-off 1o make
possible immediate release of the external fuel tanks or
bombs in case of engine failure, move the bomb-tank-
torpedo selector master switch (39, figure 10) to the off
position and move the wing rack selector switches (36,
hgure 10) to "HOLD.”

In airplanes preceding BuAer scrial number
84057, landing gear and flap controls should be
in the "UP” position when in flight, except
when going into combat; then gear and flap
control should be placed in the "NEUTRAL"
position to prevent the loss of fluid in case of
damage to a hydraulic line. Airplanes begin-
nng with BuAer serial number 84057 are
equipped with hydraulic fuses, and che landing
gear and flap controls should be left in the
“"UP” position at all times.

d. Maintain take-off power until the indicated air
speed 15 at least 120 knots but never longer than five
minutes, and then reduce to rated power or less accord-
ing to the procedure outlined in paragraph 13, .

e. After the power has been reduced, turn off the fucl
booster pumps and adjust the cowl flaps and oil cooler
shutters to maintain temperatures below the maximum
allowables specified by the "Specific Engine Flight
Chart™ (fgure 19).

f- Refer to the "Take-off, Climb, and Landing Chart”
(higure 46) for the best climbing speeds and engine

operation data.

g. When climbing at or near the maximum rate and
using the anti-icing, heating, and wventilating system,
there 15 a posability of exceeding the maximum per-
missible exhaust heat exchanger temperature.  Instruct
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the radio operator to check the readings of the tem.
perature indicators (2, figure 21) often, and if they ex-
ceed 220 deg C to move the waste gate controls (4,
figure 21) to "WASTE.”

13. FLIGHT OPERATIONS.

a. FLIGHT DATA.—Refer to Appendix 11 for flight
operation data and sample problems.

b. INCREASING ENGINE POWER.

(1) Set the mixture as specified by the proper
“Flight Operation Instruction Chart” (figure 47, 48, or
49) for the desired power condition.

(2) Adjust the propeller pitch to obrain the de-
sired rpm,

(3) Adjust the throttle to obtain the desired mani-
fold pressure.

(4) Adjust cowl flaps and oil cooler shutters, if

nccessary, to maintain the proper temperatures as speci-
fied by the "Specific Engine Flight Chart.”

r. DECREASING ENGINE POWER.

(1) Adjust the throttle to obtain the approximate
manifold pressure desired.

(2) Adjust the propeller pitch to obtain the de-
sired rpm.

(3) Readjust the throttle, if necessary, to obtain
the desired manifold pressure.

(4) Adjust cowl flaps and oil cooler shutters, if
necessary, to maintain the proper temperatures.

(5) After the cylinder head temperature has
dropped below the maximum allowable for the power

condition, set the mixwre as required for the power
condition.

CAUTION

Always reduce manifold pressure before reduc-
ing rpm to avoid exceeding BMEP limits.

d. SUPERCHARGER OPERATION,
(1) GENERAL.

(a) The "Flight Operation Instruction Charts"
specify the proper supercharger blower rato for the
various power conditions and altitudes.

(&) Do not shift blowers more often than at 5
minute intervals while in flight in order to allow ade-
quate time for dissipution of heat generated in the
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clutches during shifting. During prolonged flight in
either low or high blower ratio, shift to the other ratio
for a period of five minutes every two or three hours
to desludge the blower clutches. If desired, icis Hf'uu”}'
satisfactory to make TWO shifts of the same duraton at
the ¢nd of cach 5 hour interval. When operations do not
permit blower shifts according to this schedule, at least
one shift should be made immediately before landing.
Prolonged operation in either blower ratio is conducive
to sludging of the clutches. Since sludge accumulation
is a major cause of clutch failures, it is of the uimost
importance that desludging be made a regular and fre-
quent practice. Except in emergencics, shifts shall not
be made at engine speeds higher than 2400 rpm. Clutch
life and reliability will be cxtended by shifting at lower
engine speeds. Manifold pressure must not exceed the
limit corresponding to rpm and altitude. If "AUTO
LEAN" mixture is being used before the blower shift,
it is optional whether the mixture controls are changed
to “AUTO RICH" while the blower shift is being per-
formed. If the engines show a tendency to cut out dur-
ing the blower shift, the tendency will be reduced by
changing to “AUTO RICH" before operating the super-
charger controls.

(2) SHIFT FROM LOW TO HIGH BLOWER.

(a) Shift supercharger controls rapidly from
“LOW" to “"HIGH.” Do not hesitate between these
pmitiuna

(b) Immediately retard throules to reduce mani-
fold pressure about 3 or 4 in. before high ratio engages.
(High ratio does not engage until several seconds after
controls have been shifred. )
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(c) After high ratio has engaged and engines
have settled down, readjust propeller controls and
throttles as necessary for desired power.

(3) SHIFT FROM HIGH TO LOW BLOWER.

(a) Shift supercharger controls rapidly and with-
out hesitation from "HIGH™ 10 "LOW."

(k) After engines have settled down, readjust
throttles and propeller controls as necessary for desired

POWET.

e. GYRO PILOT OPERATION. (See figures 13 and
16.)

(1) GENERAL.,—The operating limit for the bank
and climb gyro is 50 degrecs from the vertical, and the
limit for the directional gyro is 55 degrees. During
maneuvers which would exceed the operating limits,
both gyros should be caged. Ar all other times, the gyros
should be uncaged. Remember that the gyro pilot can be
overpowered at any time. Airplanes bearing BuAer
serial numbers 84116 and subsequent are equipped with
separate ailleron, clevator, and rudder gyro pilot shut-off
controls. One, two, or all control surfaces may be oper-
ated by the gyro pilot on these airplanes.

(2) RESTRICTIONS.—Deo not use the gyro pilot
when the cngines are not delivering normal power or
when the indicated air speed is less than 115 knots.

(3) ENGAGING THE GYRO PILOT.

fa) Trim the airplane “hands off.”

(k) Turn the aileron, elevator, and rudder sensi-
tivity controls to “3" or "AV. AIR" if the best setting
is not known.

{¢) Set the turn gyro card to agree with the mag-
netic compass by pushing in the caging control and
turning it. When the card has been set, pull the caging

control out.

(d) Sct the rudder follow-up card to match the
turn gyvro card by turning the rudder control knob.

(e) Set the aileron fulhm'vup index to match the
bank index by wrning the aileron control knob.

(f) Sct the elevator follow-up index to martch
the clevator alignment index by turning the elevator
control knob, Do not align the clevacor follow-up index
with the horizon bar as relative movement between them
is in the opposite directions.

(g) Be sure that the direcuonal gyro and the
bank and climb gyro are uncaged and that the airplane
1s in straight and level flight.
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(b) 1f the airplane has separate atleron, elevator,
and rudder controls (35, figure 13), move them to

"ON."

(i) Slowly move the master gyro pilot control to
“-UH‘*.

(4) CHANGING COURSE. — To change course,
turn the rudder control knob slowly and smoothly. If a
sharp turn is to be made, set in bank with the aileron
control knob.

(5) CHANGING ATTITUDE. — Set the desired

fore-and-aft attitude with the elevator control knob.

CAUTION

Do not allow the airplim: to get too far out
of trim.

(6) Check the directional gyro periodically, and
when it has drifted 2 or 3 degrees off course, correct the

heading.

f. COLD WEATHER OPERATION.

(1) ICING CONDITIONS.—When icing condi-

tions are encountered, the following action should be
taken,

(a) Move the carburetor heat controls (4, figure
16) o "ALTERNATE.”

(&) Instrucc the radio operator to move the ex-
haust heat exchanger waste gate controls (4, figure 21)
to "DEICE-HEAT,” push the heating-ventilating con-
trol (6, figure 33) to the heating position and turn the
heating-ventilating damper control (1, figure 20) 0
"ON." Instruct the radar operator-tunnel gunner to turn
the heating-ventilating control (4, figure 5) and the sta-
bilizer damper control (5, figure 5) to "ON." Instruct
the co-pilot-navigator to move the defroster damper
control (20, figure 13) to the on position.

(¢) Move the windshield and propeller anti-icer
switches (48 and 49, figure 10) to “ON." Usc the wind-
shield anu-icer as sparingly as possible. Remember that
the anti-icer tank holds enough fluid for only 2 hours of
continuous operation of the propeller and windshield
anti-icers.

(2) OIL TEMPERATURE CONTROL. — In ex-
tremely cold weather, the oil temperature should be
checked frequently so that the oil can be prevented from
congealing in the coolers. The proper temperature,
which is about 70 to 75 deg C, can usually be maintained
when the oil cooler shutters are practically closed. Con-
gealing is indicated by a steady rise in temperature and
will result in serious damage to the engine unless cor-
rected. If congealing occurs, completely close the oil
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[ NOSTUNTING WISEGUY

WHAT D'YA THINK 1AM,
A-P387°

cooler shutters untl the temperature drops o normal
and starts to rise. The shutters should then be opened
slightly to maintain the proper temperature.

14. GENERAL FLYING CHARACTERISTICS.

a. STABILITY.—The airplane is stable at any per-
missible gross weight when it is loaded properly. Refer
to the Handbook of Weight and Balance Data, AN 01-
1B-40, for lvading data. Refer to paragraph 1 of this
section for flight restrictions.

b. TRIM CHANGES.
(1) Wing flaps extended—DNose heavy.
(2) Landing gear extended—MNose heavy.

(3) Bomb bay doors open—No noticeable change
in longitudinal stability.

(4) Cowl flaps open—Slightly nose heavy.

(%) Engine failure—Nose heavy.

15. STALLS.

a. The airplane has very good stalling characreristics.
As the stalling condition 15 approached, noticeable tail
buffeting occurs. When the airplane is fully stalled with
power on, it will roll appreciably: however, with power
of . 1t I'HH-'_'I- roll \Hﬂhl‘l}'. In cither CaAsL, the recovery is
casy and rapid and withour an excessive loss of altitade.

Section Il
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b. The stalling speeds for various flight conditions are
given in figure 15,

16. SPINS.

Intennonal apinning 15 pmhihitud: however, if a s.pin
dt-'-'tlﬂpi. throtele back, push the control column for-
ward, and then apply the opposite rudder.

17. ACROBATICS.

All acrobatics are prohibited.

18. DIVING.

a. Before going inw a dive, close the cowl flaps and
set propeller controls for 2000 w 2200 rpm.

b. If operating in "High" blower, shift to "Low"
blower before Etﬂning the dive, rugurdhrrm of alvicude,

. If dive is to be prolonged and steep. place the
mixture controls in the " Auto-Rich™ position. This is to
prevent backfirc duc to the lug of the automatic mixture
control during rapid loss of aluude.

d. The throttles should not be fullv closed: but they
may be closed enough to maintain not less than 15 in.
of manifuld pressure. Higher manifold pressure may
be used if desired, providing care is taken during the

|
o
- &
y
rd
" THOSE ARE NO DIVE BRAKES / )
SLOW ME DOWN 10 122 KNGTS
BEFORE YOU DROP MY FL AP&._J
) A
i .._'.' 1 J !-.1;._
_J‘M— e O *a A i _-""f:':":_
a7 o &V
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dive not w exceed the manifold pressure limit cor-
respondine o rpm and altitude, the maximum  per-
missible indicated air-specd (309 knots), or the engine
u:-t'ur5|'+r:q:d ruting of 2980 rpm for 30 seconds,

WARNING

In prolonged dives manifold pressure will build
up rapidly at a constant throule setting; also,
the engines may be cooled enough to cut out
if the throttles are advanced oo rapidly at the

q.'mnp[miun of the dive.

e, If the engine speed exceeds the overspeed limit
(2980 rpm). the following procedure should be fol-
lowed:

(1) Close the throttles immediately.
(2) Move the propeller controls to "HIGH.”
(3) Reduce the air speed immediately to the min-

imum safe gliding speed.

WARNING

Do not reduce air upﬂ'd b}' a -:‘]angd:musly
abrupt pullout,

19. APPROACH AND LANDING.

. APPROACH.
(1) Fasten and tighten the safety belt and lock the

shoulder harness.

(2) Check the loading of the airplane to determine
if the center of graviey is within the permissible limits
for landing.

(3) Check with the radar operator-tunnzl gunner
to sce that the trailing antenna has been reeled in and
that the tunnel guns are in an clevated posinon,

(4) Sct the alumeters.
(5) Sct the controls as follows:
(a) Master gyro pilot control—"0OLIF."
(h) Cowl flap switches—"CLOSED.™
(¢) Supercharger controls—"LOW."
(d) Popeller pitch controls—5Ser for 2400 rpm.

(e¢) Carburetor beat controls—"DIRECT™ unless
wing conditions exist,

(f) Mixwre controls—"AUTO RICH.”
{¢) Fuel booster pump switches—"FAST."”

() Tail wheel lock control—"LOCKED.”
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(6) Extend the landing gear when the indicated
air speed has dropped o 150 knots.,

MNote
A waming horn will sound when one throtle

is less than one-fifth open, if the landing gear
is not fully extended. Warning horn may be
silenced only by opening throttle.

(7) Instruct a crew member to stand by the emer-
gency hydraulic system, as a precaution against failure
of the regular brake system after landing. If the regular
brake system fails to operare after airplane is on the
ground, proceed immediately as outlined in Section 1V,
paragraph 9, 4.

(8) Fxtend the flaps 20 percent when the indicatad
air speed has dropped to 120 knots and the airplane is
lined up with the runway. Avoid making turns when
the Aaps are extended.

(9) Adjust the elevator trim tabs to counteract the
nose heaviness caused by the extension of the flaps.

(10) Cheek the brakes by depressing the toe pedals
and noting the fecl of the pedals as well as the effect
on the brake pressure gage reading. There will be no
noticeable drop in the pressure if the brake system is
functioning properly.

(11) Make che initial approach at an indicated air
speed of 110 knots and the final approach over the end
of the runway at an indicated air speed of 95 knots.

(12) If operating on onc cngine, return the rudder
trim tabs to the neutral position when it is certain that
the landing can be made without further use of pow:r.

b. LANDING.

(1) NORMAL LANDING.

(a) Transport landings are recommended where
length of runway permits; however, the airplanc lands
excellently in the 3-point attitude. 1n either case the
airplane has good directional stability and no ground
looping tendency. Use the brakes sparingly to reduce
wear unless it 1s necessary to stop short.

(b) At the conclusion of the landing run:
. Open the cowl flaps.
2. Move the propeller controls to "LOW.™
3. Unlock the rail wheel.
4. Raise the wing flaps.

5. Turn off the fuel booster pumps.
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(2} INCOMPLETE LANDING.—It the I'.'lnding .y
not u.'mni'-[t.-h.-r.l:

fu) pen the throteles.
(k) Set the propeller controls as required.
(¢) Open the cowl flaps 50 percent.

(d) Retract the landing gear as soon as the air-
plane leaves the ground, and then raise the flaps cau-
tiously. Be prepared for a trim change as this is done.

WARNING

The airplane will not maintain alutude on one
engine when the flaps and landing gear are ex-
tended. If an engine is dead, only one landing
attempt can be made.

(3) CROSS-WIND LANDING.—Extend the wing
flaps only 50 percent and make a transport landing,.

20. STOPPING THE ENGINES.

a. WARM WEATHER.—If the outside air tempera-
ture is expected to be above 4 deg C the next time the
engines are started, the following procedure should be
used in stopping the engines.

(1) Increasc the engine speed to 1400 rpm, shift to
"HIGH" blower for one minute, then shift back to
"LOW." If time is available, it is well 1o repeat this
operation scveral times. It is especially desirable to de-
sludge clutches before stopping the engines after a long
flight, and it is good practice to desludge clutches after
every flight when operations will permic.

Mote
Engines should not be operated below 1200
rpm while "HIGH" blower ratio 15 engaged.
At lower rpm, slippage and burning of the
"HIGH" ratio clutch elements may occur be-
cause of insufficient oil pressure.

(2) Idle the engines at about BOD rpm, if neces-
sary, until the cylinder head temperature drops below

175 deg C,

(3) Increase the speed of each engine to about 1000
rpm and move the mixwre controls o “"CUT OFFE."”

(4) Tura the ignition switches to "OFF" when the
engines stop.

b, COLD WEATHER.—If the outside air tempera-
ture is expected to be below 4 deg C the next time the
engines are started, dilute the oil and stop the engines
according to the following procedure:

(1) Desludge supercharger clutches as above.

Section |l
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(2) ldle the engines about 800 rpm, if necessary,
until the cylinder head temperature 1s below 175 deg €.
If at chis time, the oil emperature 15 above 50 deg C
stop the engines until it drops to 40 deg C. Service the
oil tanks, if necessary, but remember that space must be
allowed for the gasoline that is used to dilute the oil.
Approximately 2 gallons of gasoline are added in cach
otl system during ¢ach 3-minute dilunion period. Do not
allow the oil temperature o exceed 50 deg C while
dilmilly the oil. If necessary, stop the engines and allow
the o1l o conl. A drop in fuel pressure when the oil
dilution switches (42, figure 13) are in the on llu:'.il:".nn
indicates that the oil dilution system is functioning

properly.

(3) Idle the cngines at 800 rpm and hold the oil
dilution switches 1n the on position for the period of
ame determined by the anticpated starting temperature,
During the last minute of the dilution period press the
propeller feathering switches (12, figure 16) and after
about 3 seconds pull them out. Repeat this procedure 3
tmes a!lﬂwing the engines to regain their speed each
tume after the propeller feathering switches are pulled
out. This supplies diluted oil 1o the propeller domes and
feathering lines.

(a) For an anticipated starting temperature be-
tween 4 deg C and —12 deg C. dilute the oil for 3
minutes.

(b) For a starting temperature between —12 deg
C and —29 deg C, dilute for 6 minutes.

(¢) For a starting temperature between —29 deg
C and —46 deg C, dilute for 9 minures.

(4) At the end of the oil dilution period, increase
the speed of the cngines to 100 rpm, move the mixture
controls to "CUT OFF.” and continue to dilute the oil
until the engines stop.

(5) Turn the ignition switches to "OFF” when the
engines stop.

¢c. DILUTION OF AUXILIARY TANK OIL. —
When temperatures below 4 deg C are anucipated. on
the ground or in flight, the oil in the auxiliary tanks
must be diluted with one part of fuel o six pares of oil
to prevent overloading the transfer pumps. This can be
done by adding fuel to the vil drained from the auxiliary
ranks direct: or the o1l can be drained from the main
tanks, diluted, and then returned o the auxihiary tanks
after wransferring the oil in the auxihiary to the main
tanks. Whichever method is used, the auxiliary anks
must be completely drained before diluted o1l 15 added.
After the oil in the auxiliary tanks has been diluted the
transfer pumps must be operated for a few seconds 1o
fill the pumps and lines with diluted ol
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21. BEFORE LEAVING THE FLIGHT
COMPARTMENT.

@. Be sure that the cowl flaps are open.

bh. Turn off all electrical switches.

¢. Turn off battery master switch.

HEY.COME BACK /

e —————

34
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d. Turn off all fuel valves,

¢, Lock the flight controls with the locking bars pro-
vided and not with the gyro pilot

[- Apply parking brakes unless the brakes are hot
from excessive use. 1f this 1s the case, allow them o cool
first. Do not use parking brakes in free:ing weather.

-

YOU FORGOT TO OPEN MIY 2

COWL FLAPS, DYA WANTA *‘~
COOK MY (GNITION SYSTEM.2
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SECTION
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FLIGHT OPERATION DATA

1. AIR-SPEED LIMITATIONS.

a. Do not exceed an indicated air speed of 309 knots
under any condition at any time.

b. Do not exceed an indicated air speed of 150 knots
when the landing gear is extended.

¢, Do not exceed an indicated air speed of 120 knots
when the wing flaps are extended.

2. AIR-SPEED DEFINITIONS.

a. INDICATED AIR SPEED.—AIl speeds referred
to in this manual as “indicated air speeds” are those
read directly from the air speed indicator.

b. TRUE INDICATED AIR SPEEDS.—Speeds re-
ferred to as “rrue indicated air speeds” are indicator
readings which have been corrected for the location of
the pitot-static tube, instrument error, and the airplane’s
attitude in flight. (Refer to paragraph 3 for the conver-
sions from indicated to true indicated air speeds.)

¢. TRUE AIR SPCEDS.—5peeds referred to as “true
air speeds” are true indicated air speeds which have been
corrected for altitude. True air speed is equal to ground
speed under no-wind condition.

3. SPECIFIC ENGINE FLIGHT CHART.

The "Specific Engine Flight Chart™ (figure 19) is pro-
vided to show engine limirations, fuel and oil pressures,
cylinder head and oil temperatures, etc. It should not be
used as a source of flight operation data. (Refer to
the “"Flight Operation lnstruction Charts,” figures 47

through 52.)
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4. AIR-S5PEED CORRECTIONS.
a. FLAPS AND LANDING GEAR UP.

Indicated Air § Ft'rd True Indicated Air S Fud

80 knots ( 92 mph) 95 knots (109 mph)
90 knots (104 mph) - 102 knots (118 mph)
100 knots (115 mph) - 110 knots (127 mph)
110 knots (127 mph) = 119 knots (137 mph)
120 knots (138 mph) 127 knots (146 mph)
130 knots (150 mph) = 136 knots (157 mph)
140 knots (161 mph) = 146 knots (168 mph)
150 knots (173 mph) = 155 knots (179 mph)
160 knots (184 mph) -~ 165 knots (190 mph)
170 knots (196 mph) - 175 knots (202 mph)
180 knots (207 mph) 184 knots (212 mph)
190 knots (219 mph) 194 knots (224 mph)
200 knots (230 mph) — 204 kno:s (235 mph)

. FLAPS AND LANDING GEAR DOWN.

Indicated Air Specd  True Indicated Air Speed

60 knots ( 69 mph) 75 knots ( 86 mph)
70 knots ( 81 mph) 82 knots ( 95 mph)
80 knots ( 92 mph) = 90 knots (104 mph)
90 knots (104 mph) . 97 knots (112 mph)
100 knots (115 mph) - 104 knots (120 mph)
110 knots (127 mph) == 113 knots (130 mph)

120 knots (138 mph) 123 knots (141 mph)

MNote
Instrament error is not included in the air-
speed correction tables above,
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“BMANCE THE LOAD

BALANCE THE LOAD
| KEEP TELLING EM 7
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SECTION 1V
EMERGENCY OPERATING INSTRUCTIONS

1. ENGINE FAILURE DURING FLIGHT.

a. Single engine flight characteristics are good, When
operating at a gross weight up to 33,000 pounds the air-
plane has 2 positive rate of climb at sea level on rated
power, provided the flaps and landing gear are retracted.

b. When an engine failure occurs, the following pro-
cedure is recommended:

(1) Set the controls for the dead engine, as listed
below:

(a) Mixture control—"CUT OFF.”

(&) Propeller feathering switch—Depressed.

(¢) Cowl flap switch—"CLOSED."

(d) Oil cooler shutter switch—"CLOSED.”
(2) Adjust the rudder and elevator trim tabs.

Mote
It is importanc that single cngine operation be
conducted with the minimum amount of rudder
tab required for straight level flight. Excessive
rudder tab will cause vibration.

73) Turn the ignition, fuel booster, and transfer
pump switches and the fuel flow and transfer valve
cG.atrols for the dead engine to "OFF."

CAUTION
Do not make turns into the dead engine ar an
indicated air speed of less than 120 knots, or
an angle of bank greater than 20 degrees.

(4) If difficulty is expenienced in maintaining ala-
tude when loaded heavily, the external fuel tanks, gun
packages, or bombs and bomb bay load mayv be disposed
of. (Refer to paragraphs §, 6, and 7 for instructions.)

(5) If the wing and stabilizer anti-icing and cabin
heating system is being used, instruct the radio operator
to move the heat exchanger waste gate control for the
dead engine 1o “"OFF.” This will prevent cold air from
entering the system.

¢. Refer to the "Flight Operaton Instruction Charts"
(Bgures 50, 51, and 52) for single engine operation data.

2. NACELLE FIRE IN FLIGHT.
If 2 nacelle fire develops in flight, the following pro-

cedure 15 recommended:

a. Set the controls for the affected engines as listed
below:

(1) Propeller feathering switch—Depressed.
(2) Mixture control—"CUT OFF."

(3) Fuel flow valve control—"OFF."”

(4) Fuel booster pump switch—"0OFF."”

(5) Cowl flap switch—"0OPEN."

(6) Oil cooler shutter switch—"0OPEN."
(7) lgniuon switch—"0OFF."”

(8) Generator switch—"0FF.”

b. Adjust the rudder trim tabs.

¢. When the fire goes out set the controls as follows:
(1) Cowl fap switch—"CLOSED."”
(2) Oil cooler shutter switch—"CLOSED.”

d. Adjust the elevator trim tabs and readjust the rud-
der trim tabs.
CAUTION
Do not attempt 1o restart the engine.

3. ELECTRICAL FIRE.

If practical, locate the circuit which is defective and
mrn that switch to "OFF." Otherwise, turn off the

generator and battery switches and the generator field
switch (if installed). If the fire is extinguished, wrn
the circuits back on one at a time, starting with the gen-
erator field, generator, and battery switches. Warch for
the circuit which caused the fire. It may flare up again
when its switch is thrown.

4. GENERATOR SYSTEM FAILURE.

High voltage (over 30.0 volts) indicates a defecuve
generator system. The following steps should be taken
to prevent burning out the batteries and other equipment.

a. Turn both generator switches o "OFF."

b. Turn ecach generator switch "ON" individually
and Jetermine, by means of voltmeter, which generator
is purting out the ¢xcessive voltage.

¢. Leave the switch for the defective generator "OFFE,”
and turn "ON" the other generator switch.

d. If possible, do not draw more than 200 amperes
from the one generator which is operaung. Keeping the
load below this point will prevent the generator from
overheating and eventually failing.
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5. EMERGENCY RELEASE OF BOMBS.

a. GENERAL.—Bomb bay bombs that are released
electrically are automatically tail armed. All bombs that
are released mechanically and external bombs thar are
released electrically are normally not armed. When re-
leased electrically or mechanically all bombs may be
nose armed and the external bombs may be tail armed
by moving the bomb-tank-torpedo selector master switch
(39, Agure 10) to "BOMBS & WING RACKS” and
moving the arming switches (37 and 40, hgure 10) to
the armed position,

5. BOMB BAY BOMB SALVO.
(1) ELECTRICAL RELEASE.

(a) Move the bomh bay door control (15, igure
16) to "OPEN.”

(b) Move the torpedo-bomb manual release con-
trol (11, figure 16) o "SELECTIVE."

(¢) Move the bomb-tank-torpedo selector master
switch to "BOMBS & WING RACKS.”

(d) When the bomb bay doors are fully open as
shown by the blue position indicator light (43, figure
10), move the bomb bay bomb salve switch (47, figure
10) 1o "ON.”

(2y MECHANICAL RELEASE.
(@) Move the bomb bay door control to "OPEN,"

(&) When the doors are fully open, move the
torpedo-bomb manual release contrel w "SALVO,"

WARNING

On airplanes bearing BuAer serial numbers up
to 37235 it is possible 1o salvo the bombs or
torpedo manually after placing the bomb bay
door control in the "OPEN" position even
though the doors are not open, If there is any
doubt about the doors being open, move the
bomb-tank-torpedo selector master switch to
"BOMBS & WING RACKS” or "TORPEDO™
and observe the bomb bay door pesition indi-
cator light.

¢. EXTERNAL BOMB, GUN PACKAGE, OR FUEL
TANK SALVO.

(1) ELECTRICAL RELEASE.

(@) Move the bomb-tank-torpedo selector master
switch o "BOMBS & WING RACKS.”

(&) Move the wing rack salvo swirch (46, figure
10) o "ON."

RESTRICTED
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(2) MECHANICAL RELEASE.—Pull the external
tank-bomb manual release controls (19, figure 16).

6. EMERGENCY RELEASE OF TORPEDO.

a. Move the bomb bay door control (15, figure 16)
to "OPEN."

b. When the bomb bay doors are fully open, move the
torpedo-bomb manual release control (11, figure 16) to
“SALVO."

7. RELEASE OF EXTERNAL FUEL TANKS,
BOMBS, OR GUN PACKAGES.

4. In addinon to the two methods mentioned in para-
graph 5, ¢, the tanks or bombs may be released as
follows:

(1) If the armament master switch (1, Agure 14) is
installed, move it to "ON."

(2) Move the bomb-tank-torpedo selector master
switch (39, figure 10) o "BOMBS & WING RACKS.”

(3) Move the wing rack selector switches (36, fig-
ure 10) to "RELEASE.”

{4) Press the bomb-tank-torpedo release switch (9.
hgure 32).

b. The foregoing procedure is recommended in case
of engine failure immediately after take-off, since the
tanks and bombs can be dropped instantly by pressing

the rclease switch on the control wheel provided the
three sclector switches have been set before take-off.

8. ENGINE FUEL PUMP FAILURE.

If an engine-driven [uel pump fails, move the fucl
booster pump switch (5, figure 16) for the affected
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Figure 20 — Rodio Compartment — Lower Aft Side
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9. HYDRAUUIC SYSTEM FAILURE.
a. GENERAL.

(1) If the hydraulic system pressure gage (48, fig-
ure 13) indicates a pressure of only 450 psi and the
landing gear cannot be extended with the auxiliary hand
pump (26, figure 10), the main landing gear must be
extended with the emergency hydraulic system and the
tail gear must be extended manually, If the brake pres-
sure gage (49, figure 13) indicates a pressure of B0O
1000 psi and the pressure does not decrease to 450 psi
when the pedals are held in the depressed position, the
brakes may be operated in the conventional manner
even though the system pressure gage reading is only
450 psi.

Section IV
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(2) If the brake pressure gage indicates a pressure
of only 450 psi and the pressure cannot be increased
with the auxiliary hand pump, the main landing gear
and brakes must be acruated by the emergency hydraulic
system.

b. EMERGENCY EXTENSION OF MAIN LAND-
ING GEAR.

(1) Move the landing gear control (8, figure 16)
to "DOWIN.”

(2) Instruct the radio operator to proceed as fol-
lows:

(a) Pull the landing gear up lock emergency re-
lease (2, figure 20). The flap and landing gear position
indicator (34, figure 13) will show when the gear has
dropped from the locks.

(&) Turn the emergency brake valve control (6,
figure 21) to “OFF.”

(¢) Turn the emergency hydraulic system bypass
valve control (B, figure 21), o “CLOSED.”

(d) Emdﬂ::gurhynp:n&ngdumuw
hydraulic system hand pump (8, figure 21) uatil che
position indicator shows that the gear is down.

(e) If difficulty is encountered in releasing the
up lock or extending the gear, urn the emergency hy-
draulic dump valve (figure 22) o “"DUMP" and repeat
step (d) and if necessary step (a).

r. EMERGENCY EXTENSION OF TAIL LAND-
ING GEAR.—Instruct the radio operator to pull the

tail gear emergency extension control (3, hAgure 20)
unril the position indicator shows that the gear is down.

d. EMERGENCY OPERATION OF BRAKES.—In-
struct the radio operator to perform the following opera-
tions:

(1) If the emergency hydraulic system was used
to extend the landing gear, before landing, see that the

Figure 22 — Emergency Hydraulic Dump Valve
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emergency brake valve control (6, figure 21) 15 in the
“OFF" position and then push in the control and rurn
it to "ON.” This is important since the brakes can be
locked when the landing gear has been extended with
the emergency system.

(2) If the emergency system was not used to ex-
tend the landing gear the following steps are necessary:

(@) Turn the emergency bypass valve control to
“CLOSEL."

(b) See that the emergency brake valve control 1
in the "ON" position.

(3) Apply the brakes when instructed by operaung
the emergency hydraulic hand pump.

(4) Release the brakes when instructed by turning
the valve control w "OFE."”

Mote
To make possible immediate application of the
emergency brakes in case of unexpected failure
of the regular brake svstem, the brake valve
control should be left in the "ON” position,
except when the landing gear is being extend=u

with the emergency h}dr.iulir system.

10. EMERGENCY EXITS IN FLIGHT.
(See fipure 24.)

a. Normally, evervone should leave through the cabin
door, which may be jertisoned by pulling the emergency
rclease located in the ﬂi!.{ht compartment, racdhio o MTIpATL-
ment, at the navigator’s staton, or at the forward side
of the cabin duor.

b. If it 15 impossible to use the cabin dowr, the palor
may leave through the oscape hatch in the light com-
partment. The hatch s jettisoned b E"u”iﬂ; the emyr-
geney release (3, figure 23)

11. LANDING WITH THE WHEELS
RETRACTED.

«. If it is necessary to land with the wheels rerracicd
the pilot will warn the crew and proceed as follows:

(1) Drop the external fuel ranks or bombs.

(2) Drop the bomb bay load, if time permits. Ap-
prosimately 10 scconds are required to open and ol
the bomb bay doors when the hvdraulic system pressure
1v 800 o 100 b s in. and both engines are operating,
Be sure the doors are closed before landing.
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Figure 23 — Flight Compariment —
Upper Left Side

(3) If time and conditions permit, use all of the
fuel except that needed for the final landing approach.

(4) Release the escape hatch and cabin door. This
will eliminate the possibilicy of their being jammed
when landing.

(5) Several minutes before the landing, instruct the
crew (o Frm:i:rd o ther fu:i-pl:cﬁ'l'{- crash stations and
prepare for the landing. When the order is given:

fu) The -.uFilnt-n.a--Egnur will «it in the copilor’s
scat amd fasten his safety belt and shoulder harnuss.

(h) The radio vperator will sit in his chair, fas
ten his safery bele, face forward, hold 4 parachute or Life
jacket against the bulkhead, and brace his head and
shoulders un

(¢) The radar operator-tunnel gunner will lic
on his back between his chair and the cabin door and
brace his feer against the rear beam.

(d) The turret gunner will sit on the Aoor ai
the navigator's stattion with his back against the radio
compartment door, fasten his safetv belr. and place a
|",H'm.‘|'ll..1‘h: or life jacker between his head and the door

(e} It there are anv addinonal personnel on
houard they should lie on their backs at the radar stanon
with their heads aft, feet braced vn the rear shear beam,
and knees shightly bent.
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WARNING

Do not take a crash station aft of the step be-
low the turret during a crash landing or ditch-
ing since this portion of the fuselage may be
smashed in.

(6) Extend the flaps and make a normal landing
approach. Plan on landing in the dirt rather than on a

surfaced runway if possible.

(7) Warn the crew a few seconds before the crash,
and move the master ignition switch to "OFF.” Do not
feather the propellers.

(8) Instruct the copilot-navigator to turn the fuel
flow valve controls and batery switch o “"OFF."

(9) Make a full stall landing.

b. When the airplane comes to rest abandon it as
quickly as possible, and disperse a safe distance away
from it if there is imminent danger of a fire.

12. LANDING IN WATER.

a. The following should be taken into consideration
when it is necessary to ditch the airplane:

(1) If imminent fuel exhaustion is the reason for
the forced landing, the pilot should not wait uatil the
engines sputter, but should land while power is avail-
able.

(2) If ditching without power, sufficient altitude
and speed must be allowed to break the glide smoothly
and attain a nose high atticude before striking the water.

(3) In the daytime when a choice is possible, the
landing should be made into the wind unless there is
a light wind (under 20 knots) and a heavy swell. When
landing into the wind, contact with the water should be
made on the up-slope and near the top of an on-coming
swell. If there is a light wind and a heavy swell, land
parallel to and along the top of a swell.

(4) At night, as much of the procedure in the fore-
going paragraph should be used as is possible. Advan-
tage should be taken of flares, float lights, and landing
lights. If waves are breaking, landing lights will help a
great deal in the actual landing; but if the sea is calm
and smooth, landing lights may confuse the pilot and
prove dangerous.

b. Immediately after realizing that a forced landing
is necessary the pilot will order the crew to prepare for
ditching and tell them whether it will be immediate or
deferred. When the order is given if time permits:

(1) The copilot-navigator will determine the posi
tion, notify the pilot and radio operator, and go to the
copilot’s station.

Section IV
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(2) The radio operator will transmit a distress sig-
nal giving the position, and clamp the telegraph key
down. He will then turn the IFF switch to "EMER-
GENCY.”

(3) The radar operator-tunnel gunner will dispose
of all load possible and check to be sure that the camera

hatches are securely fastened in place.

(4) The turret gunner will put the first aid kit in-
side his shirt, remove the astro-hatch, assist the radar
operator-tunnel gunner, and if the forced landing is be-
ing made at night, release flares and floar lights as in-
structed by the pilot.

¢. In the meantime, the pilot will proceed as follows:
(1) If the forced landing is being made at night:

(a) lonstruct the wunnel gunner to release flares
and foat lights,

(&) Turn on the landing lights if the waves are

breaking.

(2) Feather the inoperative propeller if there is
one.

(3) Drop the external fuel tanks, gun packages, or
bombs.

(4) Drop the bomb bay load, if time permits, and
make sure that the bomb bay doors are closed.

(5) Release the flight compartment escape hatch.
(6) Transmit a distress message if time permits.

(7) Several minutes before landing, instruct the
crew to go to their respective crash stations and put on
their life jackets. (When this order is given each crew
member will prepare for the landing as outlined in para-

graph 11, &, (5).)

(8) Check to be sure that the landing gear is re-
tracted.

(9) Extend the flaps 100 percent.

(10) Warn the crew a few seconds before the
landing.

(11) Make a full stall landing or the airplane will
probably bounce off the water and may plunge in nose
first on second contact. If power is available, use it to
reduce the sualling speed as much as possible. There will
be a slight primary impact as the rear of the airplane
strikes the water, followed by a more severe impact
and a sudden deceleration as the nose buries. The tal
and nose sections may collapse.

CAUTION
Do not inflate life jackets unul after exit from
the airplane.
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d. Immediately after the final impact, evervone must
leave the airplane as quickly as possible since it may not
float for more than 30 seconds depending on whether or
not the nose section -L'u"a.]n-:rl:l.l. MNormally, everyone
should leave through the cabin door, but if ume or con-
ditions do mnot permit, the pilot and copilot may leave
through the flight compartment escape hatch and the
radio operator may leave through the astro-hatch. The
duties of the crew are as follows:

(1} The |1ni||!t will pull the cabin door and life rafe
release (7, hgure 26) immediately after the final impact.

(2) The copilor-navigator will take some flash.
lights and the signal pistol and cartndges.

(3) The radio operator will take a parachute.
(4) The radar operator-tunnel gunner and the
turret gunner will release the cabin door and life raft

if it has not been done, throw the life raft transmitter
overboard, nght the raft if necessary, and stand by,

13. EMERGENCY EQUIPMENT.
(See fipure 24.)

a. PARACHUTE BINS.—A bin (6, igure {) for

two parachutes is installed on the right side of the cabin,

b. SIGNAL PISTOL AND CARTRIDGE STOW.
AlE.—The iiHl‘IJI Fj*.tu:l 15 stowed 1n the ﬁrirlil.; tube (3,
figure 36) above the navigator’s table. Two waterproof
cases (7, figure 24), which hold 10 cartridges each, are
installed on the lefr side of the cabin just forward of

the cabin door

¢. FLARE CHUTE AND STOWAGE.—A flare chure
(10, figure 38) is installed just forward of the turret.
A box and two racks (7 and 8, figure 38) are provided
near the fare chute for the stowage of eight reconnais-
sance flares.

d. FLOAT LIGHT STOWAGE.—A stowage rack (8,
figure 24) for 12 floar hights is installed on the right side
of the cabin opposite the cabin door.

e. FIKST AID KIT.—A 10-unit fiest atd kit (9, figure
24) 15 located on the lefr side of the cabin just forward
of the door.

f. FIRE EXTINGUISHERS.—Two CO. fire extin-
guishers (1, figure 21 and 4, figure 25) are provided.
One is installed on the right forward side of the radio
compartment and the other is on the left side of the
cabin just aft of the door.

Section IV
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g- LIFE RAFT AND EQUIPMENT.—A Mark 7,
type D, life raft and emergency equipment container
are installed in the cabin door. The raft may be released
b}- Fu“ing the controls (7, figure 26; 5, Egure 33%: and
5, figure 25) ar the flight station, radio operator’s sta-
tion, navigator's station, and cabin door. The control
at the door may be reached from outside the airplanc by

opening the access door (6, Agure 25). An automatic
submersion release mechanism is also prmfidl:d.

b. LIFE RAFT TRANSMITTER. — Provisions are
made for swowing a SCR-578B radio transmitter just
forward of the cabin door.

14. EMERGENCY OPERATION OF RADIO
AND COMMUNICATION
EQUIPMENT.

a. AIRPLANES PRECEDING BUAER SERIAL
NUMBER 37320.—In the event of failure of the jack
box or assoqiated cabling, 1t may be possuble to continue
use of the 15 'Radioc Control Box by shifung the
microphone and headser plugs from the jack box to the
emergency jacks in the left end of the 1G5 /Radio Con-
trol Box. This emergency connection permits radio oper-

Figure 25 — Cobin — Left Side
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ation, but interphone operation is not possible. In the
event of failure of either pilot's ICS/Radio Control Box,
partial emergency operation can be utilized depending
on the natre of the failure. If the failure is such as to
cause loss of radio reception through the defective
ICS/Radio Control Box yet reception is normal on the
other ICS/Radio Control Box, the headser plug can be
shifted from the jack box associated with the defecuve
control box to the headset jack on the other control box.
Interphone reception is not available through this emer-
gency jack. If the failure prevents transmission via the
defective 1CS /Radio Control Box, shift the microphone
plug from the jack box associated with the defective
control box to the microphone jack on the other control
box.

b. AIRPLANES STARTING WITH BUAER SERIAL
NUMBER 37320 AND SUBSEQUENT. — These air-
planes are equipped with ICS/Radio Control Boxes
which have emergency provisions slightly different from
those in the control boxes in earlier planes. The head-
phone and microphone jacks located on the jack boxes
and ICS/Radio Control Boxes are wired in parallel so
that either box may be used interchangeably at the
pilot’s, copilot’s, or radioman’s station. Moreover, the
“EMGCY" jack on the pilot's ICS /Radio Control Box
is connected in parallel with the headphone jack on the

copilot’s control box; while the "EMGCY™ jack on the
copilot’s control box is connected in parallel with the
headphone jack on the pilot's control box. In the event

of failure of ecither of these 1CS/Radio Control Boxes,
both the pilot and copilot may listen to the control box
which is still operative by utilizing the "EMGCY" jack.
On the radio operator's ICS/Radio Control Box, the
“"EMGCY" jack parallels the headphone jack. These
emergency provisions provide both radio and ICS
operation.
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SECTION V

OPERATIONAL EQUIPMENT

1. FLIGHT COMPARTMENT.

a. LOCATION.—The flight compartment is located
just forward of the front shear beam. (See figure 2.)

b. SUPPLEMENTARY OPERATIONAL
EQUIPMENT.

(1) LIGHTING.

(a) GENERAL.—AIl compartment lights are
supplied power through the battery switch (15, figure
10) and the interior light switch (11, figure 14), except
the fluorescent instrument lights or red instrument
lights. (The fluorescent lights are replaced by red lights
on airplanes bearing BuAer serial 37575 and subse-
quent.) On airplanes preceding BuAer serial 84116 the
fluorescent or red lights are supplied power directly
from the battery. On subsequent airplanes power is sup-
plied to these lights through the battery switch.

(b) CENTRAL AND AUXILIARY ELEC-
TRICAL CONTROL PANEL LIGHTS.—The central
control panel light is installed in the control stand head
and the auxiliary electrical control panel lights are
located inside the panel just above the switches. The
lights are controlled by the panel illumination switch
(27, figure 14.)

(¢) TRIM TAB LIGHTS.—A light is mounted
behind each translucent trim tab dial. The control switch
(28, figure 14) is on the auxiliary electrical control
panel.

(d) SPOT LIGHTS.—Adjustable fluorescent or
red spot lights (3, figure 26; 6, figure 28; and 8, figure
30) are installed in the ceiling. (The red lights replace
the fluorescent lights on airplanes bearing BuAer serial
numbers 37575 and subsequent.) The control switches
(12, 13 and 14 or 26, figure 14) are installed on the
duxiliary electrical control panel.

(e) INDIRECT INSTRUMENT LIGHTING.—
On airplanes bearing BuAer serial numbers 37575 and
subsequent, red indirect instrument panel lighting is
provided. The control switch is located on top of the
control stand just forward of the carburétor heat controls.

(2) HEATING AND VENTILATING,
(See figure 5.)

(a) A heating and ventulating outler is installed
under each seat and there is an adjustable defroster tube

for the windshield. The flow of air to the outlets and
defroster tube is regulated by the damper control (1,
figure 20) and an additional damper control is provided
in the defroster duct near the bottom of the windshield
The temperaturd of the air admitted from the outlets
may be regulated by the heat-ventilating control (6,
figure 33), provided the waste gate controls (4, hgure
21) are in the "DEICE-HEAT" position. If the waste
gate controls are in "WASTE" position, only outside air
is admitted.

(#) The carbon monoxide indicator, which warns
of the presence of excessive CO, is on at all times. The
indicator light (7, figure 13) may come on when the
airplane engines are being warmed up, but this is no
cause for alarm. The light is turned off by pressing the
reset switch (7, figure 13). If the warning light comes
on during flight and after being turned off comes on
again within a few seconds, move the exhaust heat
exchanger controls to "WASTE" and pull the heating
ventilating control. If the light comes on again open
the windows.

(¢) Suit heater outlets for the pilot and co-pilot
are located on the main electrical control panel.

(3) OXYGEN OUTLETS.—An oxygen outlet (.,
figure 26 and 10, figure 28) is located on each side

the compartment. (Refer 1o Appendix 1 for informaticn
on the use of oxygen.)

(4) RELIEF TUBE.—A relief tube is clipped to the
pilot's seat on the left bottom side.

(5) WINDSHIELD WIPERS.—Each of the two
windshield panels is provided with a windshicld wiper
Both wipers are driven by a two-speed reversible mot
and are controlled by a single three-position switcn
(48, figure 10) located on the main electrical control
panel. The switch is marked "FAST,” “SLOW,” and
"OFF."” Do not operate wipers on dry glass.

CAUTION
Changing speed from fast to slow reverses
the direction of rotation of the motor. Stop

the wiper for a few seconds when changing

from fast wo slow and vice versa,
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¢. RADIO COMMUNICATION AND
NAVIGATION SYSTEM,

(1) GENERAL.

(a) This system incorporates the following equip-
ment: AN/ARC-5 transmitter and receiving equipment
including VHF components, AN 'ART-13 transmitter,
ARB receiver, MN-31 or SCR-269-F radio compass,
AN/ARN-8 marker beacon receiver, and AN/AIA-2
interphone equipment. Generalized control (microphone
switching and receiver seection) is provided for the
pilot, copilot, and radio operator through the medium
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of the individual 1CS/Radio control boxes. Tuning of
the individual equipment is provided by means of asso-
ciated control boxes which are divided between che pilot,
copilot and radio operator. In the following instruc-
tions, no distinction will be made between the pilot and
copilot. Where the text refers 1o the pilot, it should be
understood that for some operations it will be necessary
for the copilot to perform the operation indicated.

(&) Upon entering the cockpit, plug the head-
set into the phone extension cord leading to the jack
box. Make certain that the microphone and headset
plugs are fully engaged in the jack box.

1. Jock bax i locoted bahind iha pilal @ a@a! an airplonss bearing Bebher serhal Aumbedcs JT575 and subipsgueni,
2. Windew is changed te type shown in figure 27 on seriali J7094 ond wubisgoent.
3. Hydroslic hond.-pump handla (i owed an the bock side of the frent theor Beam on sericls 37274 ond subsequent.

Figure 26 — Flight Compartment — Left Side
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(¢) With the battery switch "ON" and the gen-
crator charging, have the radio operator turn "ON"
the radio master and interphone switches which are
located on the junction box above the radio operator's
table,

(2) RECEPTION.

(a) GENERAL. —On the ICS/Radio Conrtrol
Box, provision is made by the nine toggle switches along
the top front of the box for up to nine receiver out-puts
of which the pilot, copilot, or radio operator may select
any single receiver or combination of receivers, withour
afficcting the recepuon of the other histeners. Only seven
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switches are actually used in this installation (see figure : T : -
27). Range-filter switches are so connected that any of Jeoitch No- SEpepi it s

the above flight crew members may select “RANGE,” 3. AN/ARN-8 Marker Beacon Receiver

“VOICE,” or "BOTH"” from either of two range fre-
quency receivers without affecting other crew members.
To select any receiver, the pilot, copilot, or radio oper-
ator has only to turn on the switch associated with that
receiver. If either the LF ARC-5 receiver or the radio
compass receiver is selected, he may then use the range-
filter switch to select "RANGE,” "VOICE,” or "BOTH.”
The following table gives the outputs controlled by each
of the nine switches: (See fipure 27.)

Switch No. Equipment Output
1. LF AN/ARC-5 with range flter—
pilot tuned.
2, MN-31 or SCR-269-F Radio Com-

pass with range filter—pilot tuned.

I W wOs(l SWNTEH "

_-I
|

: F .

= .1. _.||-' T
ultwmm-nu_,-f"'ﬂ/ o

Y
fr_qﬂﬂ,l-./

i B T T WUNOR TeTiOe

W
A BOmE LIGHT SWle .

—no tuning required.
4 Not connected.
5. MF/HF AN/ARC-5—pilot tuned.
6. Not connected.
7 VHF AN/ARC-5 plus transmitter
sidetone—pilot tuned.
ARB Receiver No. 2 plus AN/ART-13

(ATC) sidetone No. 2—radio oper-
ator tuned.

9. ARB Receiver No. 1 plus AN/ART-13
(ATC) sidetone No. 1—radio oper-
ator tuned.

When switching from one or more of the above
channels, the VHF AN/ARC-5 equipment (switch No.
7) should be the first set up. This equipment does

........

Figure 29 — Flight Compariment Ceiling — Aft Right S5ide
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1. Llight remaved lram alrplones bearing Bulker marinl nemben 37515 ond subisguant.

Figure 30 — Flight Compartment Ceiling — MN-31 Compass Installation
(Effective on serials 37035 through 37634)

not have an individual volume control. Its output can
be adjusted only by means of the "VOLUME" control
on the ICS /Radio Control Box. The setting of this con-
trol is, therefore, governed entirely by the audio level
desired from the VHF Receiver. The audio outputs from
the other equipment must be adjusted by their individual
volume controls. The order in which the other equip-

ment is switched on at the ICS/Radio Conrrol Box
15 not imFurmm, Tuning of the equipmfnt associated
with each receiver is described below.

(k) INTERPHONE TEST.—On the 1C5/Radio
Control Box, place the "ICS5, TRANS-1—TRANS-2—
TRANS-3" switch on "ICS"; press the press- to - talk
switch on the microphone and call other stations. Release
the press-to-talk switch while awaiting replies.

(c) VHF RECEIVER (VHF unit of AN/ARC-5).
—For a conclusive operating test of the equipment, it is
necessary that signals be present on the channels on
which operation is contemplated. In the absence of sig-
nals, the squelch arcuit reduces the receiver output to
zero, or almost zero, so that most of the noise picked up
by the receiver is not passed on to the headphones; thus,
it is difficult to gauge recciver performance properly

from its noise output. The tuning procedure is as follows:

On the transmitter control box (6, figure 29),
push button "A,” "B,"” “C," "D," according to the VHF
channel desired. On the ICS, Radio Control Box (fgure
27), turn on switch No. 7. Advance the "VOLUME"
control (7, figure 27) for normal reception if a signal is
present. It is good practice to set high for good opera-
tion of the rest of the equipment. If a signal 1s not pres-
ent, push one of the other "A,” "B,” “"C.” or "D" but-
tons to obtain a channel on which a signal is present in
order to check receiver operation and to adjust the
"VOLUME" control. Allow six seconds for the channel-
shifting mechanism to operate after pushing the button
before attempting to check reception. If no signals can
be heard on any of the VHF channels, set the "VOL-
UME" control at maximum (full cdlockwise). Turn off
switch No. 7 on the 1CS/Radio Control Box and set up
the remaining reccivers on which reception is contem-
plated, as follows:

(d) RANGE RECEIVER (LF unit of AN/ARC-
5).—0On the 1CS/Radio Control Box, turn on switch
No. 1. Throw the "RANGE—BOTH—VOICE" switch
(6, figure 27) o "BOTH." On the LF receiver control
box (2, figure 29), throw the "CW-VOICE" switch to
"VOICE.” Advance the "SENSITIVITY"” control (4,
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Figure 31 — Flight Compartment Ceiling — SCR-279F Compass Installalion
(Efective on serials 84057 aond subsequent)

figure 29) until normal background noise is heard. Tune
in tne desired station and readjust the "SENSITIVITY"
contral for normal operation. Normally, CW reception
will not be used on this receiver, but weak signals can
be found more readily if the "CW-VOICE™ switch (3,
figure 29) is thrown to “"CW" during the search. The
switch should be thrown to "VOICE" for actual recep-
tion, For radio-range flying, the "SENSITIVITY" con-
tral should be set to the minimum values required for
reception in order to avoid incorrect course indication.
When wvoice reception only is desired from the range
station, the "RANGE—BOTH—VOICE" switch (6, fig-
ure 27) on the interphone control box may be set on
“VOICE." For all other signals this switch may be left
on "BOTH.” The "RANGE" posituon of the switch 15
available for complete eliminaton of voice signals, if de-
sired. When satisfied with operation, trn off switch
No. 1 on the ICS5/Radio Control Box.

(e) AUTOMATIC RADIO COMPASS (MN-31
or SCR-269-F).—The MN-31 compass is installed on
airplanes bearing BuAer serial numbers 37035 through
37634 and the SCR-269-F compass is installed on sub-
sequent airplanes. The operation of cither compass is
identical and entirely automartic. It is only necessary to
tune to the frequency of the desired radio station and

the bearing of that station, with respect to the airplane's
heading, will be directly indicated on the bearing indi-
Cator.

I, PRELIMINARY TUNING.—On the ICS/
Radio Control Box, turn on switch No. 2. Turn the
"RANGE—BOTH—VYOICE” swiwch to “BOTH.” On
the radio compass remote control unit, urn the “OFF-
COMP.—REC. ANT.—REC. LOOP" switch (5, figure
30 or 2, figure 31) to "REC. ANT."

Note

When first tuning for a station, always use the
"REC. ANT.” position because when the equip-
ment is on the "COMP" position, the automatic
volume ¢ontrol is in the circuit and it is difficult
to tune accurately for maximum signal. Prelim-
inary muning on "REC. LOOP” is also undesir-
able because the loop may be in the aull posi-
rion with reference to the desired station and
the stadion may not be heard ar all.

Turn the band selector control (6, igure 30
or 7, igure 31) to the desired frequency band. Advance

the "AUDIO" control (4, figure 30 or 6, figure 31) untl
background noise is heard. Tune in the desired station
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by means of the "TUNING™ crank (7, figure 30 or §,
figure 31) and rock the control slightly back and forth
for maximum signal strength to make sure that the
desired station is properly tuned in. Readjust the
“"AUDIO" control for satisfactory volume, Listen for
station identification to be sure the correct station is be-
ing received. For identification of CW signals, the "CW
—ON—OFF" switch (3, igure 30) should be thrown to
“ON." Upon completion of preliminary tuning, the fol-
lowing types of operation may be utilized.

2. DIRECTION FINDING — VISUAL
METHOD.—Upon completion of preliminary tuning,
trn the "OFF—COMP.—REC. ANT.—REC. LOOP"
switch (5. figure 30 or 2, figure 31) to "COMP.” Adjust
the "AUDIO™ control (4, figure 30 or 6, figure 31)
the desired headset level. Select three or more stations
at least 30 degrees apart, if possible, for use in the hx
determination, tune them in, and record the frequency
dial readings. This will avoid delay when obtaininn the
fix. Record the reading of the gyro flux gate compass
indicator (9, figure 13) and hold the airplane on this
coursc while making the hx. Tune in the stations se-
lected in rapid succession, and record the readings shown
by the tail end of the indicator pointer (30, figure 13).
( These will be the station-to-aircraft bearings.) Add the
flux gate compass reading (true heading) to ecach sta-
tion bearing. Plot these sums (station-to-aircraft bear-
ings from north) on the map. The point of intersection

was the location of the airplanc at the ame of obtaining
the fix,

3. VISUAL HOMING.—The procedure for
this type of operation is very similar to that described
in the previous paragreph for obtaining relauve bear-
ings, except that instead of merely taking the bearing,
rudder is applied in the direction shown by the indi-
cator needle. When the needle 15 at the zero index, the
airplane is headed toward the radio stadon.

4. DIRECTION FINDING—AURAL NULL
METHOD.—Upon completion of preliminary tuning,
turn the "OFF—COMP—REC. ANT.—REC, LOOP"
switch (5, figure 30 or 2. figure 31) to "REC. LOOP."
By means of the loop (L-R) switch (2, figure 30; 4,
figure 31) on the control box, rotate the loop to obtain a
null (minimum signal). The loop may be rotated quickly
or slowly degznding on whether the "LOOP L-R" switch
is depressed or not as it is turned o "L or "R.” It must
be realized thar a strong signal heard in the headser
provides a sharp null, while a weak signal results in a
broad null. If the null is broad, advance the "AUDIO"
control (4, igure 30 or 6, Aigure 31) (clockwise). When
the null has been narrowed as much as possible by the
use of the "AUDIO” control, the bearing can be closcly

Section V
Paragraph 1

determined by splitting the null width on the indicator
dial. The reading will be the bearing of the radio sta-
tion relative to the longitudinal axis of the airplane,
but it will be subject to 180 degree ambiguity.

5. AURAL HOMING. — The procedure for
this type of operation is very similar to that described
in the previous paragraph for obtaining relative bearings
except that instead of merely taking the bearing, the
airplane is turned until a null is heard in the headset.
The radio station will then be either directly ahead or

directly behind.

6. RANGE AND GENERAL RECEPTION.—
Tune in the signal as described in the preceding para-
graph on preliminary tuning. In flying radio ranges,
certain precautions must be taken. For the most rcliable
aural reception of radio range signals, retain the "OFF—
COMP—REC. ANT.—REC. LOOP” switch on "REC.
ANT."” If precipitation static causes poor reception, turn
the switch to "REC. LOOP" and rotate the loop to
maximum signal position by use of the loop (L-R) knob
on the azimuth control box. However, do not rely on
the signals received on "REC. LOOP” when near the
station because the "A" and "IN" are often reversed and
the cone of silence may be difficult to detect. Do not
use the "COMP" position because the automatic volume
control is then in the circuit and will cause a broad
“on-course” indication. Fades and builds of signal
strength will be very difficult to detect on this position.
A range flter 1s available for use on this receiver and
is controlled by the "RANGE—BOTH—VOICE" switch
on the 1CS /Radio Control Box. When satisfied that
the equipment is functioning properly, turn off switch
No. 2 on the 1C5/Radio Control Box.

(f) MARKER BEACON RECEIVER (AN/-
ARN-8)—No adjustments of this receiver arz necessary
by plane personnel. It operates the marker beacon indi-
cator light (21, figure 13) on the pilot's instrument
panel regardless of the position of switch No. 3 on the
ICS /Radio Control Box. The audio output signal from
the receiver may be heard in the headphones by turning
switch No. 3 on.

(g) HF RECEIVER (HF unit of AN/ARC-5).
—On the ICS, Radio Control Box turn on switch No. 5.
On the HF receiver control box (1, figure 29), throw
the “"CW-VOICE" switwch (3, figure 29) o "VOICE.”
Advance the "SENSITIVITY" control (4, figure 29)
until normal background noise is heard. Tune in the de-
sired station and readjust the sensitivity control for nor-
mal operation. Normally, "CW™ reception will not be
used on this receiver, but weak voice signals can be
found more easily if the "CW-VOICE" switch is thrown
to "CW"* during the search. The switch must be thrown
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0 "VOICE"” for actual reception. When satisfied that
rhe equipment is operating properly, turn off switch No.
5 on the ICS/Radio Control Box.

(b) In addition to the above facilities, two re-
eiver channels for equipment tuned by the radio oper-
ator can be switched to the headphones at the 1CS/Radio
Control Box. Switches No. 8 and 9 provide reception
on ARB receivers No. 2 and No. 1 respectively.

(3) TRANSMISSION.

(a) GENERAL. — The four-position switch
(8, igure 27) on the 1CS,Radio Control Box serves to
iwitch the microphone to ICS, the AN/ARC-5, or the
AN/ART-13 (ATC) equipment. In position "TRANS-
1,” the microphone controls the AN /ARC-5 equipment
HF or VHF, depending on the channel selected by
means of the trantmitter control box. On “TRANS-2"
position, no transmitter is provided in this installation.
"TRANS-3" position provides for control of the AN/
ART-13 (ATC) rtransmitter. Sidetone 15 provided
through the channels of the receiver associated with the
cransmitter selected, provided that thz receiver output is
switched on at the ICS/Radio Control Box. The pilot,
copilot, or radio operator may also switzh control of the
VHF transmitter to members of the gun crews. To do
this, he throws his "OFF—RADIO TRANS. FROM
TURR. STA.” switch (10, figure 27) to “"RADIO
TRANS. FROM TURR. STA." When the switch is
thrown to this position, any member of either the flight
or gun crew may use the VHF transmitter, With the
switch thrown to "OFF,"” the gun crew is restricted to
use of the interpkone only.

Note
The instructions on all transmissions are sub-
ject o local limitations regarding radio silence.

() AN/ARC-5 TRANSMISSION. —On the
ICS,Radio Control Box, place the four-position switch
on "TRANS-1." On the transmitter control unit, make
certain that the rotary switch (3, figure 29) is set on
"VOICE.” For VHF transmission, push buttons “A,”
"B, "C,” or "D" to obtain the desired channel. Wait
six ceconds after operating the pushbutton, then press
the press-to-talk switch on the hand-held microphone and
commence transmission. For HF transmission, push but-
ton 2" (6, fAgure 29), and use the microphone as
described above.

CAUTION

On the transmitter control box, no button in
the second row should be pushed within six
seconds after pushing buttons “A,” “B,” “C,”
or "D.” If this caution is not observed, the band
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selector motor will continue to run and dan-
gerously overheat. A symptom of a contin-
uously running motor is a “dead” VHF receiver.
The motor may be stopped by pressing buttons
"A" YB.)" "C."” or "D."” Button 3 should never
be pushed because no radio transmission will
take place in spite of the fact that sidetone will
be heard. No transmitter is provided for this
button in chis installation.

(c) AN/ART-13 (ATC) TRANSMISSION.—

Operation of this transmitter requires cooperation of
the radio operatcr, who makes all necessary transmitter
adjustments. The pilot then obtains control of the trans-
mitter by placing the four-position switch on the ICS/
Radio Control Box on “TRANS-3." Press the press-to-
talk button and commence transmission.

(4) CHECK-OFF LIST.

(a) BEFORE TAKE-OFF.

I, Plug in headset and mask or lip micro-
phone, if used.

2. Turn on the radio master switch.

3. Test ICS. (Have radio operator line up his
equipment. )
4. Set up VHF receiver first.

5. Set up remaining receiver equipment.

6. Each pilot should then select the channel
he intends to use by means of the switches on his indi-

vidual 1CS/Radio Control Box.

7. Set up transmitting equipment on channels
most likely to be used. Observe local radio silence regu-
lations.

(b) AFTER LANDING.—Turn off the radio
master switch.

(5) AN APN-1 RADIO ALTIMETER.
(See fipure 9.)

(a) GENERAL.—The double range radio alti-
meter indicates the altitude of the airplane above the
underlying terrain over a low range of 0 to 400 feer and
a high range of 0 to 4000 feet. When operating in the
high range the aldrude limit switch settings are 10
times those shown on the dial. There are 3 indicator
lights which indicate the following:

White light—desired alurude.

Red light—more than 5 feet below the desired
altitude during low range operation or more
than 50 feet during high range operation.
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Green light—more than 5 feet above the de-
sired alticude during low range operation or
more than 50 feet during high range operation.

(&) OPERATION.

I. Turn the power switch (1, figure 13) to
TONY

Turn the range control (3, Agure 13) to the
desired range. For most accurate operation use the 0 to
400 feet range below 400 feet.

2, Check to see that the alticude indicator (2,
figure 13) has moved from its sub-zero position. Do not
artempt to adjust the indicator to the "0" position when
the airplane is on the ground. True altitude indications
are given only after take-off.

3. Set the desired altitude on the altitude limit
sw.tch (32, figure 13.)

(6) SPECIAL SERVICE EQUIPMENT. — The
AN/APX-2 equipment is installed and provisions are
made for the installation of the AN/APX-8 equipment.
The transmitter-receiver is instzlled on the right side of
the fuselage just aft of the wrret and a control box
is provided for the pilot and radar operator. The pilot’s
control box is located in the ceiling just aft of the flight
compartment.

(7) AN/AFS-3 RADAR EQUIPMENT. — The
transmitter converter and antenna are installed in the
nose of the airplane and the receiver, modulator, and
control box are installed ac the radar operator’s station.
Indicators are provided for the pilot and radar oper-
ator.

d. ARMAMENT.

(1) BOMB EQUIPMENT.

(a) GENERAL.—The bomb equipment consists
of internal racks for six 325-pound or 500-pound bombs,
or four 650-pound or 1000-pound bombs; external car-
riers for two 325-pound, 500-pound, 650-pound, or
1000-pound bombs; and an intervalometer and the
necessary release controls which are located in the flight
compartment.

(b) OPERATION.

1. If the intervalometer 1s to be used, instruct
the copilot to set the intervalometer controls as follows
at least cne minute before the bombs are released:

a. Move the intervalometer switch (22, Aigure
28) to “TRAIN."
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b. Turn the bomb selector control (21, figure

28) to the number of bombs that are to be dropped. The
external bombs are not included in the number of bombs

selected, but they will be released simultaneously with
the first bomb bay bomb if the wing rack selector

switches (36, figure 10) are in the "RELEASE" position.

¢. Turn the ground speed dial (19, figure 28)
until the estimated ground speed is opposite the desired
distance on the bomb interval dial (20, figure 28).

2. If the intervalometer is not to be used, in-
struct the copilot to move the intervalometer switch to

“"SEL."”

3. Move the torpedo-bomb manual release con-
trol (11, figure 16) to “"SELECTIVE.”

4. If the armament master switch (1, figure 14)
is installed, move it to "ON."

5. Move the bomb-tank-torpedo selector mas-
ter switch (39, figure 10) w “"BOMBS & WING
RACKS.” A bomb load indicator light (42, fAigure 10
and 51, figure 13) for each loaded staton and a bomb
bay door position indicator light (43, figure 10) will

come on whea this is done.

6. Instruct the copilot to move the bomb bay
bomb selector switches (53, figure 13) to "RELEASE."
A release indicator light (52, figure 13) for each loaded
station will come an when the corresponding selector
switch is set.

7. If external bombs are to be dropped, move
the wing rack selector switches (36, figure 10) to "RE-
LEASE.” The release indicator lights (38, figure 10)
will come on when this is done.

8. Move the bomb nose arming switch (37, fig-
ure 10) to the armed position if nose arming of all
bombs is desired. Move the bomb tail arming switch
(40, figure 10) to the armed position, if the external
bombs are to be tail armed. The internal bombs are
automatically tail armed when released electrically.

9, Move the bomb bay door control (15, figure
16) to "OPEN." The red bomb bay door position indi-
cator light (43, figure 10) will be off and the blue indi-
cator light will come on when the doors are fully open.

10. If only external bombs are to be dropped,
omit steps [., 2., 3., 6., and 9., and press the bomb-tank-
torpedo release switch (9, figure 32) to release the
bombs. Both bombs will be released simultaneously,
and the release and load indicator lights will go out as
they are released.
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I1. If bomb bay bombs, or bomb bay and ex-
ternal bombs, are to be released, press the bomb-tank-
torpedo release switch to release each bomb bay bomb or
start the operation of the intervalometer. The external
bombs will be released simultaneously with the first
internal bomb if they were selected. As each bomb is
released, the corresponding release and load indicator
light will go out.

(2) TORPEDO EQUIPMENT.

() GENERAL. — The torpedo equipment con-
sists of a rack for a Mark 13-1 or 13-2 2000-pound tor-
pedo, a Mark 32 torpedo director (the torpedo director
is not installed in airplanes bearing BuAer serial num-
bers 37185 and subsequent), and the necessary release
controls. The director and release controls are located

in the flight compartment.

(b) PREFLIGHT CHECK.—See that the front
sight post of the director is set for the model torpedo to
be carried.

(c) OPERATION.

I. Instruct the navigator to remove the access
cover plate in the cabin and set the torpedo depth
control.

2. Loosen the position locking thumb screw
(1, ﬁgun‘: 32), move the director (4, ﬁgure 32) to the
sighting position, and then tighten the thumb screw,

3. Move the director engaging control (5, iigu-
ure 32) to "DIRECTOR ENGAGED.”

4. Pull our the altitude-torpedo run dial knob,
turn the alutude dial (14, figure 32) to the torpedo re-
lease altitude, and re-engage the knob.

5. Turn the torpedo run dial (16, hgure 32)
until the torpedo run distance 15 opposite the ground

speed.

6. Turn the target speed dial (6, figure 32) to
the estimated target speed.

7. Set the model ship (7, figure 32) parallel
to the target course by turning the adjustment control
(3, figure 32) on the director mounting adapter. Be sure
that the ship model is headed in the same direction as
the target.

8. Approach the target using evasive "jinking”
manecuvers and keeping the target approximately in the
line of sight.

9. Move the torpedo-bomb manual release
lever (11, figure 16) to "SELECTIVE."

RESTRICTED
AN D01-55ED-1

10. If the armament master switch (1, figure
14) is installed, move it to “ON."

11. Move the bomb-tank-torpedo selector mas-
ter switch (39, figure 10) o "TORPEDO.” The torpedo
release indicator light (45, figure 10) and red bomb bay
door position indicator light (43, figure 10) will come
on when this 15 done.

12. Make any necessary corrections to the di-
rector settings.

13. Move the bomb bay door control (15, Ag-
ure 16) to "OPEN.” When the doors are fully open the
red bomb bay door indicator light will be off and the

blue light will come on.

I4. As the release range is approached, settle
down to the alutude set on the director dial and adjust
the indicated air speed to give the preset ground speed.

15. Align the sights on the target.

16. When the estimated preset range is reached,
release the torpedo by pressing the bomb-tank-torpedo
release switch (9, figure 32) on the control wheel.
When the torpedo is released the indicator light (45,
figure 10) will go out.

(For further information on the torpedo
director see MNaval Bureau of Ordnance pub]imtiﬂn

1045.)

(3) ROCKET PROJECTILE EQUIPMENT.

(a) GENERAL.—The rocket equipment consists
of Mark 5-2, 5-3, or 54 launchers for eight 5-inch
rockets and the necessary release controls which are lo-
cated in the Aight compartment.

(6) OPERATION.

1. If the armament master switch (1, figure 14)
is installed, move it o "ON."

2. Select the number of rockets to be fired by
turning and releasing the selector control (3, figure 28).

3. Move the arming switch (2, figure 28) to
"ARM.”

#. Move the single-auto selector switch (5, fig-
ure 28) to the desired position.

5. Move the release system power switch (4,

figure 28) o "ON.”

6. Fire the rockets by pressing the switch (19,
figure 32) on the control wheel.
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Figure 32 — Flight Compartment — Left Forward View

(4) FIVE GUN NOSE. — Five fixed .50 caliber
Browning M-2 machine guns are mounted in the nose
of airplanes bearing BuAer serial numbers 37065

through 37534.

(c) LOADING AMMUNITION.—Two upper
nose gun ammunition buxes, which hold 250 rounds
each, are interchangeable when empty, but must be
loaded for a particular gun, The three lower nose gun
ammunition boxes which hold 225 rounds each, are also
interchangeable when empty, but two of them must be
loaded for a particular gun. The ammunition for each
gun must point forward and the double loop end of the
ammuniton link must be toward the gun. The boxes
are mounted from the inside. The upper boxes may be
loaded from the outside through the access panels just

above them and the lower boxes may be loaded through
the side door. The upper boxes are mounted as follows:

I. Unfasten the hinged plates which are on

the bulkhead opposite the front support lugs.

2. Engage the tubes on the back of the boxes
in the first notch of the rear support lugs.

3. Swing the boxes into position and slide them
forward.

4. Fasten the hinges on the bulkhead.

The lower ammunition boxes are mounted as follows:

1. Set the boxes in the rack.

2. After the boxes have been filled, close the
covers and fasten the retaining straps.
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Thread the ammunidon into the guns as follows:

I. Prepare a 15-round belt of ammunition for
each upper gun and a 50-round belt for each lower gun.

2. Artach the belts to the ones in the boxes

with additional rounds of ammunition.

3. Lower the belts through the chutes and at-
tach the chutes to the boxes.

4. Open the back covers and enter the free end
of the belts in the guns.

5. Close the back covers.

(6) OPERATION OF GUNS.

|. Loosen the position locking thumb screw
(11, Agure 32), move the gun sight (13, figure 32)
into position, and tghten the thumb screw.

2. Turn the sight light switch (10, figure 32)
in a clockwise direction until the light comes on and the

desired intensity is obtained.

3. If there is an objectionable glare, snap the
filter into place by turning the position control (2, figure
32).

4. Check to see that the range adjustment dial
(12, figure 32) is set on "0."”

5. Charge the guns by pulling back the charger
control (15, figure 32 or 48, figure 13) for three to five
seconds.

5. Move the nose-turret gun safety switch (2,
figure 14) to "FIRE.”

7. Fire the guns by pressing the trigger switch
(18, figure 32).

(5) EIGHT GUN NOSE.—Eight fixed .50 caliber
Browning M-2 machine guns are installed in the lower
section of the nose on airplanes bearing serial numbers
37535 and subsequent. This gun package may be lowered
to permit quick loading and servicing of the guns. An
indicator light (22, Agure 13) is installed on the instru-
ment panel to warn the crew when the nose gun pack-
age 1s not retracted.

(a) LOWERING GUN PACKAGE.

1. Cpen the access panels on each side of nose
section.

2. Turn the hydraulic valve, which is located
just forward of the left access hole, to the up positon.

3. Operate the hydraulic hand pump (26, fig-
ure 10) until the brake pressure gage (49, figure 13)
indicates a pressure of 1200 psi.
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4. Release the latches on each side of the nose
by turning the nut which is attached to the plate and

located just inside the access hole.

5. Turn the control valve lever to the down
position, and the gun package will drop to the lower
position.

(b) RAISING GUN PACKAGE.

I. Turn the hydraulic control valve to the up
position.

2. Operate the hydraulic hand pump until the
gun package is retracted.

3. Lock the latches and close the access doors.

(¢) LOADING AMMUNITION. — The eight
ammuniton boxes, which hold 250 rounds each, are in-
terchangeable when empty. Ammunition for the out-
board and four lower inboard boxes must point inboard

and that for the two upper inboard boxes must point
outboard. The ammunition boxes are installed as fol-

lows:
1. Place four boxes in the racks. (The our-

board boxes stand on end.) Place the remaining left and
right boxes on top of the left and right inboard boxes.

2. Fasten the retaining straps.

3. Prepare a belt of ammuniton for each gun
of sufficient length (15 to 40 rounds) to reach from the
gun to its ammunition box.

4. Attach the belt to the ones in the boxes with
additional rounds of ammunition.

3. Lower the belts through the chutes and art-
tach the chutes to the boxes.

6. Dpen the back covers and enter the belts in
the guns.

7. Close the back covers.

(d) OPERATION OF GUNS.

I. Charge the guns by pulling out the charger
control (48, Aigure 13 or 15, figure 31) for three to five
seconds.

2. Move the armament master switch (1, figure
14) o "ON."

3. Move the upper or lower or both of the gun
selector switches (2 and 3, figure 14) to "FIRE"

4. Fire the guns by pressing the trigger switch
(18, figure 31).

(6) WING GUNS. — A package containing two
fixed .50 caliber Browning M-2 machine guns may be
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artached to each external fuel tank rack. These guns may
be operated separately or simultaneously with the other
fixed guns.

(a) LOADING AMMUNITION. — The four
ammunition boxes, which hold 300 rounds each, may
be interchanged from one package to the other provided
they are used on the same side of the package. The
ammunition for the inboard guns of both packages must
point inboard and that for the outboard guns must point
outboard. The ammuniton boxes are installed as fol-

lows:

I. Set the ammunition boxes in place and
fasten the latches at the forward end of the boxes.

2. Attach the electrical connectors to the am-
munition boosters.

3. Prepare a 40-round belt of ammunition for
each gun.

4. Attach the belts to the ones in boxes with
additional rounds of ammunition.

J. Feed the belts through the chutes and attach
the chutes to the boxes.

6. Open the back covers and enter the belts in
the guns.

7. Close the back covers.

8. Charge the guns, if ready for the take-off.

9. Close the gun package doors and secure
them.

(&) OPERATION OF GUNS.
1. If the armament master switch (1, figure 14)
is installed, move it to “ON."”

2. Move the wing gun selector switch (24, fig-
ure 14) to “FIRE."

Note
The guns must be charged manually before
take-off.

3. Fire the guns by pressing the trigger switch
(18, figure 31).
(7) TURRET.

(a) GENERAL.—The turret guns may be locked
in a forward firing position and operated by the pilot
separately or simultaneously with the fixed guns.
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(&) OPERATION.

1. Instruct the turret gunner to check the fol-
lowing:
2. See that the turret guns are locked.

b. See that the profile interrupter cable is
disconnected and the firing control is connected in its
place.

¢. See that the guns are charged.

2, If the armament master switch (1, figure
14) is installed, move it to “"ON."

3. If the turret gun selector switch (23, figure
14) 15 installed, move it to “"FIRE." If not, move the
nose-turret gun selector switch (2, figure 14) to “FIRE.”

4. Fire the guns by pressing the trigger switch
(18, figure 32).

(8) TORPEDO TRAINING CAMERA. — Pro-
visions are made for the installation of the F-46 torpedo
training camera on airplanes bearing BuAer serial num-
bers 37035 through 37234. A camera switch is installed
on the auxiliary electrical control panel. The procedure
for operating the camera is the same as that for releasing
a torpedo except that the camera switch must be in the
“ON" position.

(9) NOSE GUN CAMERA.—Provisions are made
for the installation of the AN-N-4 automatic camera on
airplanes bearing BuAer serial numbers 37035 through
37336 and 37535 and subsequent. A camera switch (22,
figure 14) is installed on the auxiliary electrical control
panel. The camera is operated by moving the camera
switch to the "ON" position and pressing the gun
trigger switch (18, figure 32).

(10) K-25 CAMERA CONTROLS. — An inter-

valometer (15, figure 28) for the K-25 camera is
mounted on the right side of the compartment.

(11) RELEASE OF FLARES.

' (¢) GENERAL.—The flare chute is equipped
with an electrically operated release that is remotely
controlled from the pilot’s station.

(b) OPERATION,

1. Instruct the turret gunner to load the flare
chute and attach the reel clip to the tear cord ring.

2. Drop the flare by moving the release switch
(21, figure 14) to “"ON."” The load indicator light (20,
figure 14) will gu out when the flare is released.

MNote
The flare chute door must be closed manually
after the flare is dropped.
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2. RADIO COMPARTMENT.

a, LOCATION.—The radio compartment is located
between the front shear beam and the main beam. (See

figure 2.)

5. SUPPLEMENTARY OPERATIONAL
EQUIPMENT.

(1) LIGHTING.

(a) A flexible lamp (4, figure 33) is installed on
the forward end of the table and a switch (13, Gigure
33) is provided at the base of the lamp. Power is sup-
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plied to the lamp through the battery switch (15, figure
10) and the interior light switch (11, figure 14).

(&) A dome light is installed on the ceiling of
the compartment and control switches (8, figure 25 and

10, figure 29) are provided at the cabin door and on the
forward side of the compartment. Power is supplied to

the light directly from the battery.
(2) HEATING AND VENTILATING.

(a) A heating and ventilating outlet and a damp-
ener control (1, figure 20) are installed at the floor level
in the compartment. The temperature of the air admitted
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may be regulated by the heating-ventilating control (6,
figure 33), if the exhaust heat exchanger waste gate
controls (4, figure 21) are in the "DEICE-HEAT" posi-
tion.

(&) A suit heater outlet (10, figure 33) is in-
stalled below the window.

(¢) An auxiliary adjustable ventilator (2, figure
33) is installed just aft of the window.

(3) OXYGEN OUTLET. — An outlet (7, fhgure
34) is located on the rear bulkhead just above the table.
(Refer to Appendix 1 for information on the use of

oxygen.)
¢. RADIO OPERATION.
(1) POWER FOR RADIO.

(a) Plug the headsct into the phone extension
cord leading to the jack box (2, figure 34). Make certain
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that the microphone and headset plugs are fully engaged
in the jack box.

(&) After the battery switch has been turned on
by either pilot, power to the radio equipment will be
supplied by turning on the radio master switch located
in the junction box on the ceiling. While waiting abourt
one minute for the equipment to warm up, turn off the
audio outputs by throwing all nine rtoggle switches
on the ICS /Radio Control Box (figures 27 and 34) to
"OFF.”

(2) INTERPHONE TEST.—See Section V, para-
graph 1, ¢, (2), ().

(3) RECEPTION IN GENERAL.—See¢ Section V,
paragraph 1, ¢, (2), (a). It will be noted that switches
No. 8 and No. 9 on the ICS,/Radio Control Box control
the outputs of radio operator wuned ARB receivers. The
ICS override switch (17, figure 33) may be used to cut
Oul INLerstaton communications,
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(4) ARB RECEIVERS.

{a) GENERAL. — On the 1CS/Radio Control
Box, turn on switch No. 8 or 9 corresponding to the
ARB receiver No. 2 or No. 1 depending on which re-
ceiver is desired first. The “"VOLUME" control (7, figure
27) on the ICS/Radio Control Box should be set near
maximum. Before proceeding with the operation of the
ARB controls, it should be noted that certain combi-
nations of the settings of the "HOMING-COMMUN."
and "MVC-AVC"” switches on the ARB control box (5,
figure 34) cannot be obtained. This is a normal condition
and no attempt should be made to force these switches
into any position to which they cannot be moved by
normal pressure. It should be noted further that the
two positions under "HOMING” on the "HOMING-
COMMUN."” switch are not used in this installation and
that no antenna is provided for these positions. Make
certain that the “LOCAL-REMOTE" switches on both
boxes are in the "LOCAL" position; the "REMOTE"
position is not used in this installation. In the detailed
instructions which follow, all runing operatons are
accomplished by means of the control box and tuning
head associated with the receiver being tuned.

(6) MCW AND VOICE RECEPTION.—Set the
"HOMING-COMMUN." switch on one of the four
bands under "COMMUN."” on which reception is de-
sired. If the band selected is either 195-650 kc, or 560-
1600 kc, set the "MVC-AVC"” switch on "MVC.” Ad-
vance the "INCREASE OUTPUT" control untl back-
ground noise is heard. Tune in the signal by means of
the tuning head. Perform adjustments of the dial care-
fully with the "INCREASE OUTPUT" control reduced
to 2 low but comfortable level. If the band selected is
either 1.6-4.5 mc or 4.9-9.05 mc, set the "MVC-AVC”
switch in the "BROAD" position while searching for the
signal. When the signal has been located, shift the
"MVC-AVC" switch to "MVC" and perform the final
tuning as described above. For voice reception, shift the
"MVC-AVC"” switch to “SHARP.”

Note
Shiftng from "MVC" w0 “"AVC" operation, or
vice versa, may require readjustment of the
“INCREASE OUTPUT” control to maintain
satisfactory volume level in the bheadphones.

(¢) CW RECEPTION.

I. Set the "HOMING-COMMUN." switch to
the desired band under "COMMUN." Set the “MVC-
AVC” switch on "CW."” Advance the “INCREASE OUT-
PUT" control until normal background noise is heard.
Tune in the desired signal and readjust the "INCREASE
OUTPUT" control for comfortable volume level.
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2, When satisfied that the receiver is perform-
ing satisfactorily, turn off its toggle switch on the 1G5/
Radio Control Box and set up the other ARB receiver in
the same manner. Upon conclusion of the tuning opera-
tions, both receivers may be switched on by means of the
toggle switches on the ICS/Radio Control Box. The
signals will be available at the pilot's ICS/Radio Control
Box regardless of the positdon of these toggle switches.

(5) TRANSMISSION.

(a) GENERAL. — See Secuon V, paragraph
1, ¢, (3), (). Note that the radio operator is responsible
for frequency selection on the AN/ART-13 (ATC)
transmitter. Voice operation, on the channel so selected,
may be carried on from any of the 1C5/Radio Control
Boxes.

(b) AN/ART-13 (ATC) TRANSMITTER. —
The following instructions assume that the “"LOCAL-
REMOTE"” switch (8, figure 34) located on the trans-
mitter front panel has been placed in the "REMOTE"
position. On the AN/ART-13 transmitter control box
(19, figure 34), set the power emission switch (20, figure
34) on “VOICE,” “"CW,” or "MCW" depending on the
type of emission desired. Select the desired channel by
means of the "CHANNEL" switch (17, figure 34). It
takes about 25 seconds for the bank shiftung mechanism
to complete the operation, completion of which is indi-
cated by the lighting of the indicator lamp (16, figure
34). For operation on LF, it will be necessary to let
out the trailing wire to the proper length previously
determined for that frequency and transmitter adjust-
ment. Make certain that the trailing wire antenna switch
provided for switching the antenna from the Loran re-
ceiver to the AN/ART-13 transmitter is thrown to the
transmitter position. For voice operation from the radio
operator’s position, place the four-posidon switch on
the IC5/Radio Control Box on “TRANS-3." Press the
microphone press-to-talk switch and proceed with trans-
mission. Telegraph transmission is accomplished by
means of the telegraph key (11, figure 33) on the
operator's table.

3. NAVIGATOR'S STATION.

a. LOCATION.—The navigator's station is located
just aft of the main beam. (See figure 2.)

b. SUPPLEMENTARY OPERATIONAL
EQUIPMENT.

(1) LIGHTING.—Two flexible lamps and a switch
(4, 12, and 13, figure 36) and an instrument light and
switch (10 and 14, figure 36) are installed above the

62 RESTRICTED



RESTRICTED Section V
AN 01-55ED-1

2 ASTRO HATCH

1 ASTRO-HATCH SWING SEAT?

4 RADIO COMPARTMENT DOOR 2 ks

5 TABLE

& Hul_.EHETLE COMPASS

7 t_rEwEn

I FOLDING SEAT

9 SAFETY BELI

W DITCHING STATION SAFETY Eﬂ

"

T

1 HEATING YENTILATING OUTLET

17 NAVIGATOR'S CONFIDENTIAL CASE —‘fé
2

Figure 35 — Navigator's Station — Looking Forward

RESTRICTED 63



Section V
Paragraph 3

table. A dome light (1, figure 35) is located on the
ceiling and control switches (8, figure 25 and 10, figure
29) are installed at the cabin door and in the radio com-
partment. The flexible lamps are supplied power
through the battery switch (15, figure 10) and the in-
terior light switch (11, figure 14). The instrument and
dome lights are supplied power directly from the bat-
teries.

(2) HEATING AND VENTILATING.

(a) A heating and ventilating duct outlet (11,
figure 35) and a2 damper control are installed at floor
level opposite the table.

(b) A suit heater outlet (5, figure 36) is located
above the table.

(¢) An auxiliary adjustable ventilator and con-
trol (22, figure 36) are installed above the table.

(3) OXYGEN OUTLET. — An oxygen outlet is
located above the table. (Refer to Appendix I for in-
formation of the use of oxygen.)

¢. INTERPHONE EQUIPMENT.
The interphone equipment is operated as follows:

| ALTIMETER

2 AIR-SPEED INDICATOR

3 SIGMAL PISTOL FIRING TUBE

4 TABLE LIGHT

5 HEATED CLOTHING OUTLET

GYRO FLUX GATE
(OMPASS AMPLIFIER

7 GYRO ERECTOR SWITCH

COLD START SWITCH

[&5]

5 GAIN CONTROL

— — e A —

10 INSTRUMENT LIGHT SWITCH =

I COMPASS [IE{!!IT IEHIEIS
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(1) Plug the microphone and headphone cables
into their respective jacks on the station box (15, figure
36).

(2) Turn the interphone-radio selector switch (18,
figure 36) to “ICS CREW,” “ICS ALL,” or “RADIO”
as desired, The “ICS CREW” position provides com-
munication with all stations except the pilot’s, copilot’s,
and radio operator’s; the “ICS ALL” position provides
communication with all stations; and the “RADIO”
position makes possible the use of the VHF radio equip-
ment if the controls have been set by the pilot or copilot.

(3) To transmit, press the microphone switch and
talk.

(4) To receive, release the microphone switch. Ad-
just the volume control.

d. NAVIGATIONAL EQUIPMENT.

(1) An astro-hatch (2, figure 35) is installed in
the ceiling, and an adjustable swing seat (3, figure 35)
is installed directly beneath it on early airplanes. A
mount is provided for an astro compass.

(2) A direct reading magnetic compass (6, figure
35) is mounted in the table.

TABLE LIGHT SWITCH

TABLE LIGHT

INSTRUMENT LIGHT

15 ICS STATION 80X

_ RADIO VOLUME CONTROL

HEADPHONE AND
MICROPHONE JACKS

SELECTOR SWITCH

ICS YOLUME CONTROL

FLUX GATE COMPASS
MASTER INDICATOR

MAGNETIC YARIATION
ADJUSTMENT KNOB

Figure 36 — Navigator's Equipment
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(3) An air-speed indicator (2, figure 36) and an
altimeter (1, figure 36) are located above the table.

(4) Space and mounting provisions are made for
the AN/APN-4 radio navigational equipment.

(5) GYRO FLUX GATE COMPASS.
(a) GENERAL. (See figure 36.)

1. The caging switch, amplifier, inverter, and
master indicator for the flux gate compass are installed
above the table and two secondary indicators are in-
stalled on the pilot's and copilot’s instrument panel. A
fuse, pilot light, and gain control adjustment knob are
incorporated in the front of the amplifier.

2. The compass 15 turned on by the airplane
battery switch.

FE) - YJPERATION.

1. Set the gain control (9, figure 36) just be-
low the point which Frnduc:es a siight oscillation of the
master indicator needle,

2. Correct for magnetic variation by turning
the knurled knob (21, figure 36) on the face of the
indicator (20, figure 36).

3. Erect the gyro after rake-off and after violent
maneuvers by depressing the erector switch (7, igure 36)
until the indicator light comes on. The light will go
out when the erection cycle is completed.

RESTRICTED 65



Section V
Paragraph 4

4. RADAR OPERATOR'S STATION.

d¢. LOCATION.—The radar operator’s station 15 lo-
cated opposite the cabin door. (See figure 2.)

h. SUPPLEMENTARY OPERATIONAL
EQUIPMENT.

(1) LIGHTING.—A dome light is installed on the
ceiling and the control switch (12, figure 37) is on the

junction box below the window. A spothight and switch

(8, figure 37) are mounted on the table, and there is a

dimmer rheostat (6, figure 37) for the light on the junc-

tion box. Both lights are supplied power through the

battery switch (15, figure 10) and the interior light

switch (11, figure 14).
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(2) HEATING AND VENTILATING.

(#) A heating and ventilating outlet (16, figure
37) and a damper control (15, figure 37) are located on
the right side of the station.

(b) A suit heater outlet (13, figure 37) is in-
stalled in the junction box on the wall just below the
window.

(3) OXYGEN EQUIPMENT.—An oxygen outlet
15 installed on the bulkhead just aft of the seat. (Refer
to Appendix I for information on the use of oxygen.)

¢. RADIO EQUIPMENT.,

(1) INTERPHONE EQUIPMENT.—Refer to Sec-
uon V, paragraph 3, for operating instructions.

Figure 37 — Radar Operalor's Stalion
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(2) SPECIAL SERVICE EQUIPMENT. — A con-
trol box (7, figure 37) for the AN/APX-2 equipment is
installed on the right side of the radar operator's station.

(3) RADAR EQUIPMENT.—An AN/APS-3 con-
trol box and indicator are located on the radar opera-
tor's table. Some airplanes are also equipped with the
AN/APA-16 bomb sight.

3. TURRET GUNNER'S STATION.

a. LOCATION.—The turret gunoer's station is lo-
cated just aft of the cabin door, (See figure 2.)

b. SUPPLEMENTARY OPERATIONAL
EQUIPMENT.

(1) LIGHTING.—A trouble light (15, figure 38)
and switch (16, figure 38) are installed in the turret on
the right side of the seat.

(2) HEATING AND VENTILATING.

(a) A heatng and ventilating outlet (5, figure
38) and a damper control (4, Aigure 38) are installed on
airplanes bearing BuAer serial numbers 37035 chrough
37574.

(b) A suit heater outlet (4, figure 39) is installed
on the left side of the turret.

(¢) An auxiliary adjustable ventilator (17, figure
38) is located opposite the turret on the left side of the
cabin,

(3) OXYGEN OUTLET.—An oxygen outlet is in-
stalled beside the turret seat. (Refer to Appendix I for
information on the use of oxygen.)

¢. INTERPHONE EQUIPMENT.—The station box
is installed outside the turret and there is a jack box in-
side the turret on airplanes bearing BuAer serial num-
bers through 37336. The station box is inside the turret
on subsequent serials, and the equipment is operated as
outlined in Section V, paragraph 3, ¢. On early airplanes
the equipment is operated as follows:

(1) Before entering the turret move the interphone
selector switch (19, figure 38) to the desired positon
and turn the interphone volume control (20, figure 38)
to the maximum gain position.

(2) After entering the turret, plug the microphone
and headphone cables into their respective jacks in the
interphone junction box (14, figure 38).

(3) To transmit, press the switch on the micro-
phone and talk. If a mask or lip microphone is used,

Section V
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press the switch on the junction box (14, figure 38)
and rtalk.

(4) To receive, release switch and adjust the
junction box volume control.

d. TURRET.

(1) GENERAL.—A Martin electrically driven tur-
ret (3, Agure 38), equipped with two .50 caliber Brown-
ing M-2 aircraft machine guns, is installed on top of
the fuselage just aft of the cabin door. The model
250CE-13 turret is installed on airplanes bearing BuAer
serial numbers 37035 through 37245, the 250CE-13A is
installed on serials 37246 through 37514, and the 250CE-
13B is installed on subsequent airplanes. The =13 turret
is equipped with a Mark 9 gun sight and the -13A and
~13B are equipped with Mark 18 sights.

(2) LOADING AMMUNITION.

(a) GENERAL.—The four ammunition boxes
(3, figure 39), which hold 200 rounds each, are inter-
changeable when empty, but they must be loaded for a
particular gun. The ammunition must point in the same
general direction as the guns and the double loop end of
the ammunition link must be toward the gun.

(b) MOUNTING AMMUNITION BOXES.

I. Engage the rollers and the guide of the am-
munition box in the tracks on the armor plate.

2. Move the box toward the inboard position
until it locks in place.
3. Mount the other boxes in the same manner.

4. Connect the ammunition belts in the inboard
boxes to those in the outboard boxes with two extra
rounds of ammunition.

(¢) THREADING AMMUNITION
INTO GUNS.

1. Prepare a 35-round belt of ammunition for
each gun.
2. Open the ammunition booster cover.

3. Lower the belt through the booster with the
double e¢nd of the ammunition link toward the gun.

4. Close the booster cover.

5. Connect the lower end of the belt to the belt
un the inboard box with an extra round of ammunition,

6. Enter the free end of the belt in the gun.
(d) REMOVING AMMUNITION BOXES.

I. Turn the inboard latch one-quarter turn to
the rear and hold it
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2. Move the inboard box toward the center,
disengage the rollers from the track, and remove the box.

3. Move the outboard box to the inboard posi-

tion, and when empty, remove it as outlined for the
inboard box.

(3) NORMAL OPERATION.

(a) Before entering the turret, check to see that
the turret power supply switch by the door is in the
“"ON" position.

(&) Check to see that the electrical drive motor

clutches are engaged and the hand cranks (6 and 15,
figure 40) are disengaged.

(¢) Check to see that the elevation and azimuth
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locking pins are disengaged.

(d) Move the master power switch (10, figure
39) to "ON."

(e) If the armament master switch (1, figure 14)
is installed, ask the pilot to move it to "ON."

(f) If the turret is equipped with a Mark 9 sight

I. Turn the sight light switch (9, figure 40) in
a clockwise direction untl the light comes on and th:
desired intensity is obtained.

2. If there is an objecuonable glare, snap the
sight filter into place by turning the position contro:
(8, figure 40).

10 MASTER POWER AWITCH )

il FOOT FEQM TRICSEE

|2 FOOT RESI

I, Mark ® sight is installed on ocirplones bearing Buler serial sembers JI7035 threugh 7245,

Figure 39 — Turre! — Right Side Leoocking Up
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(g) If the turret is equipped with a Mark 18
sight:
l. Move the sight switch (1, figure 41) to
“ON."

2, Turn the air-speed control (3, figure 41) to
the true indicated air speed obtained from the pilor.

3. Turn the altitude control (5, figure 41) to
the altitude of the airplane.

4. Turn the selector-dimmer control (4, figure
41) to the desired position.

J. Turn the target span control (4, figure 42)
to the proper position.

6. Move the filter control (5, figure 42) to the
desired position.

7. Move the fixed reticule mask control (2,
figure 42) to the desired position.

(b) Move the gun sclector switch (12, figure 40)
to "BOTH GUNS" or "INDIVIDUAL GUNS" as de-

|oMan (G st

E_l:l:lTI:i:l,l'.ﬂ:’.l!?lﬂH.l

5 GUN CIRCUN BREAKER

& MICEOPWONE YWTITH aMLCTIvd
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RESTRICTED
AN 01-55ED-1

sired. When the selector switch is on "BOTH GUNS,”
the trigger switch (1, figure 39) on either grip will
fire both guns. When the selector switch is on “IN-
DIVIDUAL GUNS,” the guns are fired by their re-

spectve triggers.

(i) Charge the guns by pulling the charging
knobs (2, figure 39) as far aft as possible and releasing
them.

(7) Raise the guard and move the gun power
switch (11, figure 40) to "ON.”

(&) Place both hands on the control grips (7,
figure 40), closing the deadman switch (5, figure 40)
on each grip.

(1) Elevate or depress the guns by turning the
grips (7, figure 40) about a horizontal axis in the de-
sired direction.

(m) Rotate the turret by turning the grips about
a vertical axis in the desired direction,

(n) If it is necessary to rotate the turret or move

B NCHT FILTER POLTION CONTROL

& LICGHT LICHT Twiiie

10 BOOITH  (SRCUIT EREANER

I HEEH R W

IS EMIPGEMNG® TRIGEER SwiTle

Figure 40 — Turret Conlrols
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Figure 42 — Mark 18 Turret Gun Sight
(Effective on serials 37246 and subsequent)
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the guns at very high speeds, depress the high-speed
switch (13, igure 40).

(o) Return the grips to their normal position or
release both of the deadman switches to stop all motion.

(p) If the turret is equipped with a Mark 18
sight, frame the target by operating the range control
pedals (6, figure 41).

(g) Fire the guns by pressing either or both trig-
ger switches (1, figure 39).

(r) When the inboard boxes of ammunition have
been used remove them and move the outboard boxes
to the inboard position.

(4) MANUAL OPERATION.
(a) Disengage the elevation and azimuth electric

drive motor clutches.

(b) Engage the manual drive by turning the
hand cranks in either direction.
(¢) Charge the guns in the usual manner.
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(d) Move the gun selector switch to "BOTH
GUNS."

(e) Lift the guard and move the gun power
switch to “"ON."”

(f) Rotate the turret by turning the azimuth
hand crank.

(g) Elevate or depress the guns by turning the
elevation hand crank.

(b) Fire the guns by pressing the emergency
trigger switch (14, figure 40), or in the case of complete
power failure, by depressing the foot pedal tnigger (11,
figure 39).

WARNING
When the guns are fired with the foot pedal

trigger, it is possible to shoot the airplane
structure since the electrical gunfire interrupter
is inoperative.

BE CAREFUL WHEN YOU FIRE MY

(QONWNN warch ot/

GUNS HhNUALI.Y._f—“
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6. TUNNEL GUNNER’'S STATION.

a. LOCATION.—The tunnel gunner’s station is lo-
cated in the aft end of the cabin. (See figure 2.)

b. SUPPLEMENTARY OPERATIONAL
EQUIPMENT.

(1) LIGHTING.—A dome light is located on the
ceiling above the stadon, and the control switch (24,
figure 43) is installed on the left side of the station in
the junction box. A flexible lamp (11, figure 43) 1s lo-
cated on the left side of the station and a control switch
(21, figure 43) is provided at the base of the lamp.
Power 1is supplied to both thts thrnugh the hatt:r}r
AMMUNITION _ AMMUNITION _ SWGHT LIGHT

WINDOW CLELMING FLESHLICHT

| pogimmENt LTOWACE € ChOWALE (LIPS . ChUlES BOXES
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witlWlg, " OUTMEY T Rt LwP LwiTCs sl o
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switch (15, figure 10) and the interior light switch (11,
figure 14).

(2) VENTILATING.—A ventilator (10, figure 43)
is located on the left side of the stavnon. The volume of

air inducted is regulated by the control knob (9, figure
43) on the ventilartor.

(3) HEATING.—A suit heater outlet (23, ﬁgum
43) is provided on the left side of the station.

(4) OXYGEN OUTLET.—An oxygen outlet (19,
figure 43) is provided on the left side of the station.
(Refer to Appendix I for information on the use of

oxygen.)

¢. INTERPHONE EQUIPMENT.—Refer to Section
V, paragraph 3, ¢, for operating instructions.

a LIGHT LIGal g[l:ﬂTi!I:I-I. 0 “Imtu
MOAITION CONTROR ° POWER SWITOH L0 VENTILATOR ' Liwd

Anunts pypaLs ! g PEADMAN | | o OIYCEN - - Ltif T ETH ap VATA | 5y ST

HEATER E._[ﬁl]dll[ LM
1 LWitew

{Tennel gumi snd asisociated egquiz==ent imitalled oa airploanss beoaring Bulder sacial Aumbery 37038 shesugh ATFI9I ond IT2EP thrawgh 37513

Figure 43 — Tunnel Gunner's Stalion

RESTRICTED 73



Section V
Paragraph 6

d. TUNNEL GUNS.

(1) GENERAL.—On airplanes bearing BuAer ser-
12l numbers 37035 through 37193 and 37289 through
37513, two .50 caliber Browning M-2 machine guns are
mounted in the tunnel on a hydraulically operated Bell
adapter.

(2) LOADING AMMUNITION.

(a) GENERAL.—The two ammunition boxes (4,
figure 43), which hold 250 rounds each, are interchange-
able when empty but must be loaded for a particular gun.
The ammunition for each gun must point inboard.

(6) MOUNTING AMMUNITION BOXES.—
Lift each box into place and shove it aft in the rack
until it is locked by the spring clip. (See figure 43.)

(¢) THREADING AMMUNITION
INTO GUNS.

1. Prepare a 40-round belt for each gun.

2. Lower the belt through the flexible chute
and attach it to the belt in the box with an additional

round of ammumition.

3. Attach the ammunition chutes (3, figure 43)
to the boxes.

4. Open the back cover, and enter the free end
of the belt into the gun.

5. Close the back cover.

(3) OPERATION.

(a) See that the hydraulic bypass valve controls
(6 and 17, figure 43) are closed. (Turned as far as
possible in a clockwise direction.)

(b) See thar the control lock (13, figure 43) is
disengaged.

(¢) Move the sight light power switch (8, figure
43) to the on position, then turn the sight light rheostat
control (5, figure 43) clockwise until the light comes
on and the desired inteasity is obtained.

(d) If there is an objectionable glare, snap the
sight filter into place by turning the position control
(7, figure 43).

(e) Charge the guns by pulling the charging
knobs (16, figure 43) as far aft as possible and releasing
them.

(f) Place both hands on the control grips (12,
figure 43), closing the deadman switch (18, figure 43)
on each grip.

(g) Elevate or depress the guns by wrning the
grips (12, figure 43) about a horizontal axis.
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(b) Rotate the guns in azimuth by turning the
grips about a vertical axis.

(¢) Fire the guns by pressing either trigger switch
on the back of the control grips.

(7) 1f the hydraulic mount becomes inoperative,
the guns may be operated manually after the hydraulic
bypass valves have been opened and the control lock

has been engaged.

(k) If the trigger switches become inoperative,
the guns may be fired by releasing the safery lock (14,
figure 43) and pressing the mechanical tripper (15, fig-
ure 43).

Mote
When the guns are not in use, they should be
left in an elevated position.

e. DRIFT METER.
(1) GENERAL.

(2) A B-3 drift meter is installed on the left side
of the airplane just aft of the turret, and provisions are
made for an alternate installation of a Mark 6 drift sight.

(b) The operating limit for the B-3 drift meter
gyro is 20 degrees from the vertical in any direction.
During maneuvers which would exceed the operating
limits, during take-off and landing, and when the gyro
motor is running slowly or stopped, the gyro should be
caged. At all other times the gyro should be uncaged.

(2) OPERATION OF B-3 DRIFT METER.

(a) Move the converter power switch to the
“"ON" position.

(b) With the gyro caged, move the power switch
on the gyro housing to the "ON" position.

(¢) Adjust the reticule light to the desired in-
tensity by turning the rheostat control on the top of
the gyro housing.

(d) After the gyro has run for at least 3 minutes,
pull out the caging knob, and move it as far as possible
in the direction marked "UNCAGE.” Allow the gyro
to run for at least 10 minutes after uncaging before at-
tempting to take any readings.

(e) Focus the eyepiece by turning the adapter at
its base.

(f) Move the shade glass to the "IN" position if
desired.

(g) Rotate the instrument to the approximate
position desired as follows:
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I. Pull the tangent screw knob out and move
it away from the tube as far as possible.

2. Rotate the instrument to the desired position.

3. Pull the tangent screw knob out and move
it toward the tube as far as possible.

(b) Determine the drift as follows:

I. Turn the tangent screw until the apparent
path of the object being sighted or the “speed lines"”
are parallel to the grid lines.

2. Read che angle of drift on the azimuth

wale.,
(i) Determine bearing as follows:

1. If the object is far away, turn the line of
sight knob until it appears on the edge of the grid.

2. Turn the tangent screw until the object is on
the fore-and-aft center line of the grid.

3. Read the bearing on the azimuth scale,

(j) Determine ground speed as follows:

1. Turn the tangent screw until the grid lines
are parallel to the apparent direcion of motion of the
ground.

Section V
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2. Select an object on the ground and hold this
object at the intersection of the cross hairs by turning
the line of sight knob.

3. When the 50 degree detent is felt, start a
stop watch.

4. When the 70.9 degree detent is felt, stop
the watch and note the elapsed time.

5. Calculate the ground speed using the fol-
lowing formula:

H
Tt
when V — ground speed in knots
H = alatude in feet

t = ume in seconds

f. CAMERA EQUIPMENT. — Provisions are made
for the installation of a K-25 camera. Camera doors
(22, higure 38) for vertical and oblique photography are
provided on the left side of the cabin just aft of the tur-
ret. An intervalometer is installed in the flight compart-
ment.

g. TOW TARGET REEL.—Provisions are made
for the installaton of the Mark 7 tow targer reel in lieu
of the tunnel guns.
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Paragraphs 1-2

APPENDIX 1|
OXYGEN EQUIPMENT

1. GENERAL.

The oxygen system is complete with the exception of
the cylinders, diluter-demand regulators, and masks
which are to be installed by the customer when needed.
Racks are provided for four 514 cu in. high-pressure
oxygen cylinders. A pressure regulator is installed to re-
duce the cylinder pressure to 60 psi for distribution
to the outlets which are provided at each flight station. A
cylinder pressure gage and refill valve are installed on the
panel between the cabin door and the oxygen cylinders.

| OXYGEN OUTLETS
2 OXYGEN CYLINDERS

3 SHUT-OFF VALVES
4 REFILL VALVE

2. PREFLIGHT CHECK.

a. Open the oxygen cylinder valves (3, figure 44) and
allow at least ten seconds for the pressure in the lines
to equalize. Check the reading of the cylinder pressure
gage (5, figure 44). It should be 1800 + 50 psi if the
cylinders are fully charged.

b. Close the cylinder valves for a few minutes and
then open them and simultaneously obscrve the pressure
gage. If the gage pointer jumps, leakage is indicated, If
leakage is indicated, note the pressure gage reading and

5 PRESSURE GAGE
6 PRESSURE REG!II ATOR

Figure 44 — Oxygen System Diagram
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close the cylinder valves. If the pressure dmps more than
100 psi in 5 minutes, there is excessive leakage and the
system must be repaired prior to usc.

¢. When the leakage check 1s -:umplﬂr.*d, open the
cylinder valves.

d. Turn the regulator emergency bypass valve con-
trol (6, figure 45) as far as possible in the "OFF" direc-
tion.

e. Put on the mask and check the fit by squeezing
off the corrugated breathing tube and inhaling lightly.
The mask will adhere tightly to the face if there are no
leaks. If the mask leaks, ughten the mask suspension
straps. Then repeat the test for leakage,

CAUTIOMN
Do not use an oxygen mask thar leaks,

Do not check mask fit by squeezing the tube
wnhen regulator 15 connected and the emergency

b}'p:ﬂ valve is open.

_f- PluB the h.l}'mn:: ﬁtt:ng of the rq.-guLl.Lur !;uppt}- tube
into an oxygen outlet,

g. Turn the air diluter control (5, igure 45) to the
"ON" position and depress the diaphragm knob (4, hg-
ure 45) for a few seconds to sce that oxygen flows into
the mask.

b. Breathe several times and observe the flow indi-
cator (2, figure 45) for the "blink” which indicates a
positive flow of oxygen. The flow indicater may not
aperate, since the amount of added oxygen is very small

L OXYGEM OUTLET 2 FLOW INDICATOR 5. ORYGEN INLET

4 DIAPHRACM KMOE 5 AW DIUTER (ONTROLY & [IMIRGENCY BYPASS CONTROL

Figure 45 — Diluter-demand Oxygen Regulaler
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at sea level. If this 1s the case, turn the air diluter control
to “"OFF," recheck, and then turn the control o "ON."
If the flow indicator operates satisfactonily, adequarte
oxygen flow and “blinker” operation will be assured at
altitude when the air diluter control s in the "ON"
position.

t. Check the operation of the emergency bypass valve
h}r turning the control slowly toward the "ON" ],'\-D!riiiun
until oxygen flows into the mask.

f- Close the regulator bypass valve and the cylinder
valves,

3. ALTITUDE FLIGHTS.

a. When oxygen equipment is installed, it shall be
used as follows:

(1) On all flights when above 10,000 feet.

(2) A minimum of 15 minutes out of every hour
on ﬂight:i of more than four hours’ duradon at alutudes
between 8,000 and 10,000 feet.

(3) On might flights when above 5,000 feet.

WARNING

Symptoms suggestive of the onset of anoxia
(oxygen deficiency) are drowsiness, dizziness,
dimming of vision, slow or awkward perform-
ance of routine tasks, or nausea. As soon as the
pilot or a crew member becomes aware of any
symptoms sugg:stivc of the onset of anoxia,
immediate corrective action is imperative, The
corrective action is to descend to 10,000 feet
altitude, using emergency oxygen supply, and
at such safe altitude inspect and test the in-
dividual regulator or complete oxygen system
in accordance with recommended pre-flight test
procedure. Be sure oxygen apparatus is opera-
ting properly before regaining former altitude.

b. When oxygen equipment is not installed, flights
shall not exceed 15,000 feet in altitude, or continue above

10,000 feet for longer than two hours except in an emer-

gency.

4. OPERATION.
a. Open the oxvgen cylinder valves.
k. Close the r-:-gul:ltur cmergency 1"!_';'}:31.:'. valve,

¢. Put on the mask and check the fic by squeczing off
the corrugated breathing tube and inhaling lightly. The
mask will adhere tightly to the face if there are no leaks.
If the mask leaks, ughten the suspension straps and
repeat the test for leakage.
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d. Plug the bayonet fitting of the mask supply tube g. Check the cylinder pressure frequency for available
into the oxygen outlet. oxygen and flow indicator for the flow of oxygen.

#. Turn the air diluter control to "ON" unless the
presence of excessive carbon-monoxide is nlspeﬂﬂl. 1f
this is the case, turn the control to “"OFF' (100%

b. If the diluter-demand valve becomes inoperative,
close it and slowly open the emergency bypass valve until
the minimum fAow required is obtained.

oxygen).
f. Breathe normally and observe the flow indicator for i. When oxygen is no longer required, close the cylin-
the "blink” which indicates a positive flow of oxygen. der valves.
| Colinder | 675 pai : 1050 psi 1425 psi . 1800 psi
| Prosisre | — i i — = ==
Air Diluter Conirol Air Diluter Control Air Diluter Control Air Diluter Control
] “"ON" I "OFF" "ON" "OFF" "ON™ 'ﬂFE" "ON" “"OFF"
Ariae Hrs Min| Hrs Min Hrs Min |Hes Min Hrs Min |Hrs Min Hr: Min |Hrs Min
e | = =l 2 2 = =3 0] =—==[4 | = =1]8 9
5,000 —_ — I 47 —_— = 3 34 _ = b ! 21 — — 7 g8
1 0,040 8 30 F 9 17 0 94 18 25 30 & 127 M4 0 5 36
I 5,000 10 0 2 38 20 0 3 16 3 0 7 34 | 40 0 10 32
20,000 9 0 3 I6 18 0 6 32 21 0 9 48 6 o |13 4
25 080 6 20 A 7 12 40 B 14 19 0 12 21 2% 20 16 28
10,000 5 10 5 10 _'lﬂ 20 30 15 30 40 20 40

Table 1 — Mr v Hours of Available Oxygen
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Paragraphs 1-2

APPENDIX 11
FLIGHT OPERATION CHARTS AND CURVES

1. TAKE-OFF, CLIMB, AND LANDING CHART.

g. GENERAL.—The "“Takc-off, Climb, and Landing
Chart™ (figure 46) gives the take-off and landing dis-
tances and the best climbing speeds for various altitudes
and gross weights. The chart also includes the necessary

engine operation data.

b. EXAMPLES.

(1) TAKE-OFF DISTANCE.
fa) GIVEN:
Gross weight — 33,000 Ib
Airport elevation — 3000 ft
Runway — Sod-turf surface
Headwind — 15 knots
Temperature — 40 deg C (104 deg F)

(b) REQUIRED: Determine take-off distance

necessary to clear 50-foor obstacle.

(e} SOLUTION:

1. On the take-off distance portion of figure
46 for the given conditions read 3690 feet.

2. Refer to the curve on the lower right portion
of figure 53 and note that the standard altitude tempera-
rure at 3000 feet is 10 deg C (50 deg F). The tempera-
ture given in the example is 30 degrees higher than the
standard altitude temperature, so the take-off distance
must be corrected. The note at the bottom of the take-
off distance portion of figure 46 specifics a 6 percent in-
crease in distance for each 10 deg C (18 deg F) above
standard altitude temperature.

Corrected Distance = 3690 -+ 3690 x .06 x 30

— = 4355 ft
10

(2) CLIMBING TIME.

(a) GIVEN:
Gross weight — 33,000 Ib
Airport elevation — Sea level
Type of climb — Combar

Temperature at 15,000 fr—0 deg C (32
deg F)
() REQUIRED: Determine time required to
climb 15,000 feet.

(¢) SOLUTION:

I. On the climb data portion of figusze 46 for
the given condition read 11.5 minutes.

2. Refer to the curve on the lower right por-
tion of figure 53 and note that the standard alttude tem-
perature at 15,000 fect 1s — 15 deg C (+ 5 deg F). The
temperature given in the example is 15 degrees higher
than the standard altitude temperature so correct the
climbing time by increasing it 7 percent for each 10 deg C
(18 deg F) above standard altitude cemperature as speci-
fied by the chart.

11.5x.07x1 .
XX 137 i

Correct Climbing Time — 11,5 T

(3) LANDING DISTANCE.

(a) GIVEN:

Gross weight — 26,000 Ib
Runway — Hard dry surface
Airport elevation — Sea level

Temperature — 30 deg C (86 deg F)

(&) REQUIRED: Determine length of runway
necessary for landing.

(¢) SOLUTION: On the landing distance por-
tion of figure 46 for the given condition read 1790 feet.
This figure requires no correction since the temperature
in the example is below that specified on chart.

2. FUGHT OPERATION INSTRUCTION CHARTS.
a. GENERAL.

(1) The “Flight Operation Instruction Charts™
(fGgures 47 through 52) are used in flight planning to
determine range, air speed, and engine operation data
for various gross weights and altitudes.

(2) The charts cover the gross weight range of
23,000 through 33,000 pounds for both normal and
single engine operation. Each chart is divided into five
major columns which for a given quantity of fuel show
progressive increases in range from that obtained when
opcrating at maximum continuous power to that ob-
tained when operating at the maximum range condition.
The engine operation data in each column for any alu-
rade is based on constant miles per gallon of fuel.
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(3) The data contained in the charts is based on
standard atmospheric conditions. The air speeds will
vary from the values shown on the charts when oper-
ating under conditions other than standard. If the range
values shown on the charts are to be obtained, the charted
air speed must be maintained by making power correc-
tions for non-standard atmospheric conditions for all
flight operation. This is especially important when oper-
ating at very low powers. When it is necessary to read-
just the power to maintain the air speed shown on the
chart, increase or decrease the manifold pressure by not
more than 3 in. Hg. If this is not sufficient, adjust the
rpm as necessary to maintain the air speed.

CAUTION
Do not exceed 232°C cylinder head tempera-

ture while operating with mixture control in
“"AUTO LEAN."

Do not reduce engine speed to less than 1600
rpm.

(4) If external fuel tanks or bombs are carried,
the range for a given amount of fuel will decrease 10
percent. To obtain the range shown on the chart in-
crease the quantity of fuel 10 percent.

5. EXAMPLE.

(1) GIVEN: An enemy target 350 nautical miles
away 1s to be bombed, Four 1000-1b bombs will be car-
ried in the bomb bay, and all ammunition boxes will be
loaded. The flight plan is as follows: fly at 3000 feet at
the speed for maximum range untl the objective is
reached; drop the bombs; fly from the objective ar maxi-
mum continuous speed at an altitude of about 200 feet
until safely away from enemy fighter actack (approxi-
mately 100 nautical miles), then fly the remainder of
the distance to the base at maximum range speed at 3000
feet. There is a 10 knot headwind on the out-going trip.

(2) REQUIRED: Determine the amount of fuel
required for the flight allowing enough reserve for one

hour of flying at maximum range speed at 3000 feet after
return (o the base.

(3) SOLUTION:
(a) TOTAL AIR MILES TO BE COVERED.

I. The headwind allowance, S, is determined
from the true air speed found in column V (maximum
range) of figure 49 since the gross weight will be about
33,000 pounds. The following equation may be used:

Distance to Objective x Headwind

Su = True Air Speed

- 2% nautical miles

RESTRICTED
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2. The distance, S,, that can be covered on one
hour of reserve fuel afrer return to the base is deter-
mined from the true air speed found in column V of fig-
ure 47, since the gross weight will be about 2%,000
pounds, The following equation may be used:

True Air EELI.'_d

Er : 'I'im-t

152

§ = ——

] 152 nautical miles

3. Total Air Distance.

3= 700 L 23 4 152 = 875 nautical miles

(6) FUEL REQUIREMENT ESTIMATE.—Since
a part of the flight will be made at maximum continuous
speed instead of maximum range speed, estimate che
amount of fuel required, F, from the data in column 111
of figure 49. The following equation may be used:

Fs True @hmc: x Fuel Consumption
True Air Speed

875 x 135
178

=

— 606} Eil

(¢) GROSS WEIGHT ESTIMATE.

Airplane weight emprty (ractical) 21,900 Ib
Fivemancrew. ................... 1,000
Ammunition (2800 rounds ar .312
|y T R et 875
Bombs and carriers. . ... .. .. ... 4043
Onl (88 gal at 7.5 Ib /gal) : 660

Fuel (663 gal plus 70 gal allowance for
warm-up, take-off, and climb ar

6 Ib, gal) ... 4,398

Gross Weight. . ..’e!,ﬂ'?ﬁTh

(d) ACTUAL FUEL REQUIREMENT.

I. Fuel required on out-going trip is deter-
mined from data in column V of figure 49 using the equa-
tion given in paragraph (&) above.

(350 = 23) x 105

F =
152

258 gal

2. Fuel required for 100 miles of flight at maxi-
mum continuous power is determined from data in col-
umn | of figure 48, since the gross weight is now 32,876
pounds less the weight of the bombs and fuel consumed,
or about 27,328 pounds.

100 x 462
227

F= - = 203 gal

B2 RESTRICTED
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3. Fuel required to cover the 250 miles to the
base is determined from column V of figure 48 since the
gross weight is now about 26,110 pounds.

250 x 102

F = =
152

168 gal

4. Read the reserve fuel required for one
hour of flight after return to the base from column V of

figure 47.
F = 102 gal

5. Total Fuel.
F= 704 258 4 203 4 168 4 102 = 801 gal

6. The actual fuel required is in close agree-
ment with the esumate. If it were not, it would be
necessary to go through the calculations again using a
more accurate estimate due to the vanation of fuel con-
sumption with gross weight.

7. Recheck the gross weight.
Gross Wit — 32,876 4 (801 x 6 — 4,398) = 33,4 Ib

3. ENGINE CALIBRATION CURVES.

«. GENERAL.

(1) The “"Engine Flight Calibration Curves” (fig-
ures 53 and 54) are used primarily to determine horse-
power and show engine limitations. They do not accu-
rately prescribe the methods of operation, since propeller
efficiency and airplane charzcteristics are not taken into
consideration. Refer to the “Flight Operation Instruc-
don Charts" (figures 47 through 52) for accurate flight
operation data.

(2) "Engine Flight Calibradon Curves" are pro-
vided for high and low blower ratios. Each of these
curves is divided into two parts, one for calibration at
sea level or a base altitude of 10,000 feet and the other
for altitude calibration. The sea level or 10,000-foot alti-
tude calibration curves are for various throttle settings
and show brake horsepower as a function of rpm and
manifold pressure. Altirude calibration curves are pro-
vided for constant rpm—Full throttle, constant rpm—
manifold pressure, and constant horsepower—rpm for
maximum permissible cruising BMEP, The constant rpm
—full throttle curves show a decrease in horsepower and
manifold pressure with an increase in aldtude and ex-
tend from the critical altitudes to an aldtude of 25,000
feet for low blower and 35,000 feet for high blower. The
constant rpm—manifold pressure curves show an increase
in horsepower with an increase in altitude and extend
to the critical altitudes. The constant horsepower—rpm

Appendix Il
Paragraphs 2-3

curves for maximum permissible BMEP extend from sea
level, or the base altitude, to the critical altitudes, Both
parts of the curves give mixture and BMEP limits. All
of the curves are based on a no-ram condition so critical
alutudes will be slightly higher than those shown when
in ﬂight at relauvely high 5Ftt:|_1.

b. EXAMPLE,
(1) GIVEN:

Engine speed—1800 rpm

Manifold pressure—34 in. Hg

Throttle setting—"OPEN"

Blower ratio—"LOW™

Altntude—5,400 ft

Temperature at 5,400 ft—15 deg C (59 deg F)
Temperature at 3,000 ft—10 deg C (50 deg F)

(2) REQUIRED: Determine the full-throttle horse-

power at 5400 feet and the part-throttle horsepower
at 3,000 feet.

(3) SOLUTION: (Refer to figure 53.)

(a) HORSEPOWER AT 5.400 FEET.

l. Locate point "A" on the altitude part of the
curves for the given conditions.

2. Project horizontally to the left and read 940
horsepower.

3. Project down vertcally from point “A" and
note that the standard altitude temperature is 5 deg C
(41 deg F). Since the given temperature is 10 degrees
higher than standard, the horsepower reading is slightly
high and should be corrected in accordance with the in-

struction in the upper left corner of the curves.

10

z x.01) = 924

940 — (940 x

Actual Horsepower -

(k) HORSEPOWER AT 3,000 FEET.

l. Locate point "B” on the sea level part of
the curves for the given rpm and manifold pressure.

2. Project horizontally to point "C.” This gives
the horsepower developed at sea level for the given con-
ditions at standard temperature.

3. On a straight line between points A" and
"C" locate point "D" at the 3,000 foot aluwude line.

4. Project horizontally to the left and read 920
horsepower. This is the correct reading since the tem-
perature given in the example is standard alutude tem-
perature.
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RESTRICTED APPENDIX III
AN 01-SS5ED-1

SUFPLEMENTARY -OPERATING INSTRUCTIONS
MODEL FV-2C AIRFPLANES

l. ORIGIN AND SCOPE OF DATA.

The data presented in this preliminary issue of FV-2C Alrplane_ Supplementary
Operating Instructions are based on the results of flight tests conducted on a
Model PV-2C alrplane, BuNo, 37041, at the Naval Alr Test Center, Patuxent River,
Maryland., Fuel consumption tables are given for AUTO LEAN (or AUTO RICH, as
applicable) at 150 kts. Calibrated Airspeed (CAS), at Maximum Cruise Power,

at Maximum Range Alrspeed, and at Maximum Range Airspeed, One Engine Operative;
each of which taken at gross weights of 51,000 down to 26,000 1lbs. in incremsnts
of 1000 1lbss, The density altitude of the tests ranged from =-2000 feet to 20,000
feet. (Except the single-engine performance runs which were limited to 10,000
feet.,) Charts, shown in Plates I to VI inclusive, give the above data extended
to present power settingas and fuel consumption figurea for all combinationa of
loading, calibrated airspeed, and density altitudes.

For these tests the airplane was flown with the armament in the least drag posi-
tion, the cowl flaps cleosed, and the oll cooler flaps 50% open to glve adequate
cooling in level flight. Flights were also made with the cowl flaps half open
and full open; and with the oll cooler flaps closed and full open to determine
the effect of flap opening on speed.

All fuel flow values are direct readings of the Fioneer flowmeters mounted 1in
the fuel discharge line between the carburetor and the discharge nozzle. Engine
power was determined by torquemeters on both engines. Alrflow was measured by
metering suction differential gages.

2. CONDITIONS OF THE FLIGHT TES™ -

The test airplane was equipped wi¢h two Pratt and Shitney Model R-2800-31
englnes and three-blade, 10'7" diameter, Hamilton Standard propellers, Hub
Design No. 23E50-473, and Blade Deslign No. 6477A=12., The low pitch propeller
stop was set at 26 degrges, and the high pitch stop was set at B8 degrees.
Stromberg Model PT13G=9 earburetcrs, setting (Parts Liat Number) 395516-11 were
used.

Throughout the tests the airplane was flown in the following drag condition:
(axcept for variation in cowl and oll cooler flaps mentioned above)

(a) 2 fixed, forward-firing .50 cal. guns, muzzles sealed, protruding
from upper surface of nose.

(b) 3 fixed, forward-firing .50 cal., guns with 18" blast tubes, muzzles
sealed, mounted in package bensath nose.

(e) Top turret and tunnel mounting, guns tralned aft.

(d) Yawmeter mounted on nose forward of cockplt.

(e) Pitot alrspeed head beneath fuselage at approximately 75" aft of the
horizontal reference line.

(f) 01l cooler beneath each engine cowl, oll cooler exit flaps 50% open.

Cowl flaps c¢loaed.

) Drop tank pylons and Fowler flap ralls on wings.

) Radio altimester antenna beneath port wing.

) DF loop, IFF antenna, radio antenna mast; atop fuselage aft of cock-

plt. Antenna from mast to each vertlcal fin, tralllins anteénna from

mast to each vertical fin. Tralling antenna (retracted) and sheath

baneath fuselage.

Trim tabs on all control surfaces.

The exterior finish of the airplane as received was considered typical

of a standard production job. At the concluslon of the test however,

due to deterioration and various external repairs (such as capping

strips on wing skin) the finish was considered rough.
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Jde USE OF TABLES AND C HARTS.
The tables presenting the data are arranged in the following order:

Maximm Cruise = (gross welights 31,000 = 29,000 lbs. (Table 1)).

Maximm Cruise - (gross weights 28,000 = 26,000 1lbs. (Table 2)).

Maximm Crulse - (groass weights 25,000 - 23,000 lbs. (Table 3)).

150 Enots CAS - (groas welghts 31,000 - 29,000 lbs. (Table 4)).

150 Knots CAS - (gross weights 28,000 - 26,000 1lbs. (Table 5)).

150 Knots CAS (gross weights 25,000 - 23,000 lbs. (Table 6)).

Maximum Range (gross weighta 31,000 - 29,000 lbs. (Table 7)).

Maximum Range (gross welghts 28,000 - 26,000 1lbs. (Table 8)).

Maximum Range (eross weights 25,000 - 23,000 1lba, (Table 9)).

Maximum Range, Single Engine (gross weights 31,000-29,000 lbs.(Table 10)).
Maximum Range, Single Engine (gross weights 28,000-26,000 lbs,. (Table 11)).
Maximum Range, Single ine (gross weights 25,000-23,000 lbs. (Table 12)).
Operating Chart (Plate I).

Operating Limits, Engine Calibration Curve (Plate II).

Drag Correction Charts (Plate III).

Range Chart, Two Engines Operative (Plate IV),.

Range Chart, One Englne Operative (Plate V).

Climb Data (Plate VI).

Single Engine Ceiling (Flate VII),

All the values in the tables and charts should correlate closely in flightas
with other FV-2C airplanes only under standard conditiona. Standard conditions

occur when the outside alr temperature at the pressure altitude beingz flown
corresponds to the standard temperature for that altlitude. In standard condi-
tions, the "pressure altitude” and the "denaity altitude" will coincide. The
eflfect of molsture content is not considered in these instructiona.

nder standard conditions the tabulated CAS and GFH will be obtained with the
corresponding tabulated MF and RFM. Under non-standard conditions close
correlation between alrspeeds and power settings should not be expected.
However, by entering the standard altitude column of these tables with density
altituds, and using calibrated alrspeed as a gulde In setting up power, t
resulting rate of fuel consumption at that CAS can be read directly from the

tables.

Maximm economy in the cruise range, evidenced by maximum miles per gallon,
was obtained at the limiting BMEP of 150 in LOW BLOWER and at the limiting
BMEFP of 140 in HIGH BLOWER. However, at engine speeds below 1500 RPH, loss in
propeller efficlency coverbalances the galn 1n fuel eéconomy, resulting in a
lowsr nat values of miles per ¢allon. The minimum RFE recommended for crulising

1s 1500 RFM.
4, USE OF THE DATA.

To obtain the most economical engine operation consistent with long engine life,
the engines should be operated in accordance with the Operating Chart, and the

Engine Operating Limits. These charts and Tables 1-8 (incl.) are obtalned from
the same test data.

RFM 1is found on Flate I for the normal configuration by finding the intersection
of the gross weight line and the desired CAS line at the bottom of the chart,

end from that polnt extending a line vertically upward to intersect the denal
altitude line, measured on the ordinate. This intersection determines the

and fusl consumption. In the part throttles cruise range, the intersectiocn of
the vertical line with the pressure altitude, also measured on the ordinate,
determines the aprroximate manifold pressure and may be corrected by thls rule:

Inerease rnanifold pressure one inch for
each twenty degress centigrade that actual out-
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5ide alr temperature i1s above standard.
Dacrease manifold pressure cne inch for

each twenty degroes that outside air
temperature is below astandard.

‘his approximate manifold pressure may also be cobtained from Flate II from the
intersection of RPH and pressure altitude.

In the part throttle range, powers are first set up by using the RFL and mani-
fold pressure (corrected for verliation from standard temperature conditions) thus
found. If any change in power 1s then necesasary to obteln the dasired CAS, thils
change should be accompllished by varylng the manifcld pressure only.

In the full=throttle range, full throttle and approximately the RFM shown by
Plate I should be used. The RPk should then be adjusted until the desired
airaspeed is obtalned.

5. UAXILZUM RANGE AIRSFELED.

The airspeeds for maximum range at all gross welghts with twe engines coperative
are shown on Plate I, Plate IV, and Tables 7 to 8, The alrspeeds for maximum
range at all gross weighta with one sngine operative are shown on FPlate V and

Tables 10 to l12.

Nonge avalilable with any starting grosas weight and full load, both englnes
operative, 1s shown on Plate IV. Although Plate IV 1a drawn for 1500 feet

édaensity altitude, it is approximately correct for all altitudes belcw 11,000
feet in LOW BLOVER. However, since no allowance has been made for the fusl
consumed and for the miles flown during climb, Plate VI must be used in con-
junction with Flate IV In order to determine the fuel avallable after the
altitude is reached and the miles (covered during the climb) tec be added to
the resulting range. (See Section 16, Use of Charts and Tables in setting up

a flight plan.)

It will be noted from the Distance va Time graph at the upper right of Flate IV,
that very nearly the same range may be attained at 150 knots CAS as at maximum
range speed, and the rlight time considerably reduced. For most cperatlion,

150 knots CAS 13 considered more satiasfactory than maximum rance speed. The
engine settings and fuel consumption at 150 knots CAS are indicated on Table 2.

Range avallable with one engine operative 1s plotted on Flate V. Flate V
should be entered with the present gross welght and fuel avallable at the tlime

single-engine flight 1s begun.

Correct engine settings and resultant fuel consumption for maximum range flight
with one engine operative are listed on tables 10 to 12 (inclusive).

When flying in the eruise range, particularly, it is desirable to approach
the desired flight altitude from approximately 200 feet higher altitude to
obtain the benefit of initial aspeed and altitude to offset mushing.

6. MAXIXUM ENDURAKCE SFEED.

Maximum endurance will be obtained at the loweat flyable power at the lowest
practicable altitudes. Minimum recommended speed i1s approximately 10 knots
slower than the maximum range speed at each welght.

7. CLIMBS,

Rated power climbs should be made dn accordance with the recommended instruc-
tions on Plate VI, Some cowl flap opening may be required whsn climbing under
warm waathar conditions. Increase the airspeed as much as five knots by
reducing angle of climb slightly in preference to using greater than one-half

cowl flap opening.
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8. SINGLE ENGINE OFERATION,

The maximm altitude at which level flight may be maintained at normal rated
power on one engine (if failure occurs above this altifude) is plotted agalnat
gross weight on FPlate VII. Keep cowl and oll flaps closed on the feathered
engine, and use minimm flap opening required to maintain cylinder head and

ofl temperatures on operating engine.

If it is required to cruise on a single engine for any considerable length

of time, the maximm range airspeed for single engine operation should be
used, according to Table IV. The range avallable with one engine operative

is shown on Flate V.

Data presented are for the starboard engine operative, port engine feathered.
If the operative engine is the port engine, some slight improvement over this

parformance may be eXxpected.

9« CYLINDER HEAD TEMIERATURE LIKITS.

Take=off AUTO RICH, 5 Min. 260°C

Military Fower AUTO RICH, 5 Min. 260°C

Rated Fower and AUTO RICH, 1 Hour 260°C
below

Rated Power and AUTO RICH, Contimaous 232°C
below

Maximm Cruise and AUTO LEAN, Continuous 2329C
below

AUTO RICH must be used for all powers above maximm cruise, and for tiakeoff,
landing, landing approach, and for all ground operation, and whenever cylinder
head temperatures cannot be maintained within limits in AUTO LEAN.

AUTO LEAN may be used for all flight operation up to maximumm oruise power
(2100 RP¥ and recommended manifold pressure from Plate II) in both LOW and
HIGH BLOWER, except as listed under AUTO RICH above.

10, MANUAL LEANING,
Kanual leaning is not recommended.

1l. BLOWER RATIO,

For most economical operation in the cruise range, 2100 RFM or less, use LOW
BLOWER below 11,000 feet altitude and HIGH BLOWER above this altitude. For

high powers, operating between 2100 and 2400 RPH, AUTO RICH, use LOVW BLOWER
below 15,000 feet altitude and HIGH BLOWER above this altlitude. However, if
rnore powar is desired than 1s available at full throttle and rated RFM (2400 RFPM)

in LOW BLJOWER, shifrft to HIGH BLOWER.
Level flight shift altlitudes for normal rated and military power are Indicated.

Normal rated power (2400 RFM) = shift from LOV BLOWER
to HIGH BLOVWER at 9250 feet altitude.

Military power (2700 RPM) - shift from LOW BLOWER to
HIGH BLOWER at 10,000 feet altitude.

Blower shift altitudes in climbas are scmewhat lower than the above. In climbs
when 41 Inches Hg, manifold pressure at military RFM, or 32 inches Hg. at
normal rated RFii is reached at full throttle in LOW BLOVER, shirft tec HIGH

BLOWER.
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Correct altitudes for shifting blowers are plotted on Flates I, II, and VI.

12. CARBURETOR AIR.

Plates I to VI and Tables 1 to 12 are for airplane operation using direct
carburetor air. The use of alternate air will increase fuel consumptlion and
decrease power at the apecified RPM - Manifold Pressure settings. Operation
in alternate alr causes a large rise ln carburetor alr temperature, thus

lowering the detonation limitsed power at any RFM.

15. COWL FLATFS.

Opening the cowl flaps creates considerable drag, as indicated on Plate III.
Thareforse, as far as possibles, their use should bes restricted to ground
operation. The use of cowl flaps on the test airplane was not required in
level flight, with elther one or both engines operative. It is reccmmended
that the cowl flaps be opened gradually as the cylinder hsad temperatures
approach the limit rather than opening them wide when the limit is reached.

14, OIL COOLER FLAFS.

In order to maintain satisfactory oll temperatures on the test alrplane in
level flight, 50% oil cooler exit flap opening was required. Plate I has

bean drawn to ineclude the drag caused by this amount of flap opening. Ths
increase in speed due to closing these flaps, or decrease in speed due to
opening them more than 50% is plotted on Plate III. Single engine operation
required 75% oil cooler exit flap opening on the operating engine. The o0il
cooler flaps were closed on the dead engine.

15. FACTORS AFFECTING FERFORMANCE.

Any FV-2C airplane corresponding to the test alrplane in esxternal configuation
should perform comparably and within 5§ of the charted fuel consumption. The
following factors must be considered in checking actual versus plotted

results:

lﬂ.} AIRSFEED.

Alrspsed meter lines must be free from water and dirt. The test air-
plane had a large callbration error at low airspeedsa. The difference between
calibrated and Indlicated airspeed is plotted on Plate III.

(b) WEIGHT.

Flate I is applicable for all weights by use of the weight chart which
is an integral part of the chart. Range data is plotted on Plates IV and V
as a functlion of gross welght. The climbs of Flate VI are plotted for two
gross weights and may be Interpolated for intermediate weights. 3Single engine

celling is plotted on Flate VII as a function of gross welght,

Tables 1 to 12 indicate engine settings, alrspeeds, and fuel consumption
for normal crulse operation, and for crulse operation on a single engine for
incremants of groas weight throughout the range of operating weights.

Accurate airplane weight records should be kept in order to estimate
performance correctly, and to make proper use of the performance, range,and
¢limb charts and tables.

(c) DRAG.

Plates I, IV, and V, and Tables l1-9 are constructed to indicate thes
performace of the airplane in the configuration of the alrplane listed on
page ona of these Supplementary Operating Instructions. The drag introduced
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by further opening of the oll cooler flaps, opening the cowl flaps, or
feathering the propellsr on one engine 1s plotted on Plate III. The appro-
priats chart of Flate III is antered with ths actual CAS, and the corract
CA3 to enter FPlate I 12 read from the scale. This value 1s used to enter

Plate at the existing gross weight.
(d) CONDITION OF ENGINES AND CARBURETOR.

Fallure to realize the performance indicated on the various plates and

tables, using the indicated engine settings (corrected for temperature as
recommended ), may be caused by faulty cerburetion, incorrect magneto timing,
or iIncorrect valve clearance and timing. If thes fuel consumption ia substan-
tially the same as indicated, the carburetor may be eliminated as a cause for
the discrepancy. Magneto and valve timing should then be carefully checked

to determine the cause for the loss in performance.

(s) PRESSURE ALTITUDE.

Pressure altitude 1s indicated on the altimeter when the adjustment
scales ("window number") is set at 29.92 inchss Hg. All engine output and
manifold pressure requirements are based on pressure altitude. On the con-
veralon chart of Plate I pressure altituds lines are ineclined upward to the
right: density altitude lines ars horizontal; outside air temperature lines are

vertical.

(f) DENSITY ALTITUDE is determined by finding the intersection of pressurse
altituda and outside air temperature on ths conversion chart of Flate I, and
reading the density altitude on the horizontal line. All computations of
airplane performance concerning airspeed must be based on density altitude.

(g) OUTSIDE AIR TEMPERATURE.

As Indicated above, ocutslide alr temperature is used to determine the
density altitude. Manifold pressure requirements must alsoc be corrected for
deviation of actual outside air temperature from standard. Climb performance
shown on FPlate VI varles widely with temperature, decreaaing the time to
¢limb in cold weather and Iincreasing the time to climb in hot weather. Since
the exact corrections are too complex for field use, the data shown on Flate

VI should be considered merely as average values, subject to 15€ variation.
16, USE OF CHARTS AND TABLES IN SETTING UP FLIGHT FLAN - SAMFLE PROBLEN.
Altitude to be flown 1s 5000 feet, Fatrol CAS will be 150 knots.

Expected air temperatures - 14 degrees Centrigrade; 9 degrees warmer than
standard,.

Alrplane weight including all gear, ammumnition, 2 - 1000 pound bombs, oil,
erew of five, and B36 gallons of fuel (full front and rear center section
tanks, cabin tank, and front bomb bay tank) _ 31,000 pounds.

A two-hour reserve at maximum range speed must be allowed, plus an additiocnal
reserve for five minutea of military power operation, and fifteen minutes of

normal rated power operation.

The total distance which may be flown 1s to be determined. This distance may
than be divided to determine the limita of a sector patrel or an out and back

mission.

(a) Determine the amount of fuel reserve, and usable fusl: (Fuel weight
computed at 6 lbs/gal)
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Initial gross welight 31,000 1lbs.
Bo6 galas. X © lba/gal 5,016 lbs.
Return waight (no fusl) » lbs.

Reserve wlll be computed at 27,000 lbas., From Flate I or Table II, fuel
required at maximum range CAS at 1000 feet _ 95 gals/hr.

2 hra. x 95 gals/hr. — 190 gals.

Miliery power operation at S.L. = 1000 feet requires 510 gals/hr
from Plate I,

510 gals/hr x 5 Min, 42,5 gals.
60 Win.

Normal rated power operation from S. L. to 5000 feet requires 355

gals/hr.
355 gals/hr x 15 Min. . 88,5 gals,
60 Nin.

190 gals. 836 gals. Total Fusl
42.5 gals. o2]1 gals. Reserve
88,5 gals, 515 gals. Usable Fuel

321 gals. Total Reserve

(b) Construction of a Flight Plan - Howgozit.

Plate I is used for determining engine settings, and fuel conasump-
tion, or Table II may be used. The true alrspeeds are cbtained
from a computer (i.e., Mark Ba).

The fusl burned and distance covered in the climb are determined
from Plate VI. Ths chart is extrapolated to a weipght of 31,000
pounds, and indicates that the climb to 5000 feet (including
warm-up and take-off) will require 48 gals. of fuel and cover

10 miles.

Plate I altitude conversion chart is entered with 5000 fest
pressure altitude and 14 degrees Centrigrade. The density
altitude is found to be 8000 feet. All RFM settings and
fuel consumption will be found on the horlzontal line of
6000 feet denaity altitude. Normally the manifold pressures
would be found on the 5000 feet pressure altitude line, and

increased 0.5 inches according to the rule of thumb stated
above on page 2. 3Since the engine 1s already at full throttle,

the RPM must be Iincreased above the approximate value indicated
on Plate I in order to obtain 150 knota.

The HOWGOZIT TABLE may now be filled out. Increments of l.5
houras are adequate for a change of power settings. As the new
welght is found each 1.5 hours, the lower chart of Flate I 1s
entered with that waeight. Whare the 150-lmot CAS line inter-
sects this weight line, a vertical line 1s followad to 1lnter-
sect the 5000 foot altitude line. This approximately determines
the manifold pressure. The vertical line is contlnued to
intersect 6000 feet altitude, This determines the RFM and fuel
consumption.

If Table II 1s used, enter the column at the nearest 1000 lb.
waight. The same technique 1s used on Flate I, l.e.; select
manifold preasure at the pressurs altitude, and both RFM and fuel
consumption at the density altituds,
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when completely worked out, the HOWGOZIT FORM showa that the
distance which may be flown under the condltions of the problem
is 682 nautical miles. Ths time required will be 4.18 hours,

(c) CHECK ON IMPROVEKENT IN RANGE USING MAXIKUM RANGE CAS INSTEAD OF
150 KHUTS CAS.

From the HOVWGOZIT TABLE, the fuel available and weight after
climbing to 5000 feet are:

467 gals. and :.H],"?lE lbs.
Enter Plate IV at this weight and follow down the slant line to
467 gals. The distance is read from the lower scale as 675
nautical miles. The distance covered during the climb, 10 miles,
is added to this distance to pet the total range.

675 # 10 _ 685 miles at Maximum Range CAS.

There is no appreciabls improvement by using Maximm Range CAS
instead of 150 knots CAS.
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MAXITMIM CRUISE

DIRECT AIR AUTO LEAN
CLEAN CONFIGURATION COWL FLAFS CLOSED
OIL COOLER FLAPS 50% OFEN

DO T T

Ao

ARBREVIATIONS:
MP - Manifold Pressure GFH - Gallons Per Hour, Both Engines
FT = Full Throttle OAT - Outside Air Temperature, °C

CAS - Calibrated Airspeed, Knots
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MAXIMUM CRUISE

DIRECT AIR AUTO LEAN
CLEAN CONFIG'RATION COWL FLAFS CLOSED
OIL COOLER FLAFS 50% OPEN

GROSS WEIGHT
26,000 LBS.

AFREOHD Do

A O = O

ABBREVIATIONS:
MP - Manifold Pressure GFH - Gallans Per Hour, Both Engines
FT - Full Throttle OAT - Outside Air Temperature, °C

CAS = Calibrated Airspeed, Knots

TABLE 2

Revised 15 April 1946 RESTRICTED 103



APPENDIX III RE STRICTED
AN 0l1-5SED-1

MAXTMUM CRUISE
DIRECT AIR AUTO LEAN

CLEAN CO:FIGURATION COWL FLAPS CLOSED
OIL COOLER FLAPS 50% OFEN

GROSS WEIGHT
2,000 LBS.
- MP | GPH

3h.5]
35.0]
35.0
| 35.5
[ 35.5

. 16 .U'EIT_E-_

36.5|178

37.5|181 | 196

=

| 37.5]182
37.5]18L | 198
ABBREVIATIONS,
UP- - Manifold Pressure GPH - Gallons Per Hour, Both ines
FT = Full Throttle OAT - Outside Air Temperature, “C

CAS - Calibrated Airspeed, Knots

TABLE 3
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150 KNOTS CAS

DIRECT AIR AUTD LEAN
CLEAN CONFIGURATION COWL FLAPS CLOSED
OIL COOLER FLAPS 504 OFEN

GROSS WEIGHT
31,000 LBS.

GPH

O o

Al alalalalalal gl

|

3| A 33333333

= O

-

Lad
L
™

W

1

Ll
ol
"

L% it

Ll
o
™

o

B
L
0
W
E
R

ABBREVIATIONS:
VP - Manifold Pressure GFH = Gallons Per Hour, Both Engines
FT - Full Throttle OAT - Outside Air Temperature, “C

CAS - Calibrated Airspeed, Knots
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150 KNOTS CAS

DIRECT AIR AUTO LEAN
CLEAN CONFIGURATION COWL FLAFS CLOSED
OIL COOLER FLAPS 50% OFEN

FT

DEHAO D o

3 3131313131333

ABBREVIATIONS¢
MP = Manifold Pressure GPH - Gallons Per Hour, Both Engines
FT = Full Throttle OAT = OQutside Air Temperature, “C.

CAS = Calibrated Airspeed, Knots

TABLE 5
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150 KNOTS CAS

DIRECT AIR AUTO LEAN
CLEAN CONFIGURATION COWL FLAPS CLOSED
OIL COOLER FLAFS 50% OFEN

H FT

1

g FT

B FT

L

5 FT

E

R FT
1670 | FT 111 FT
1620 | FT L 109 FT
1570 | FT 108 FT

L 1520 | FT 106 29.

0

w | 1500 | 30.5 l 10l 29,5

E 1500 | 31.0 | 102

L -

0 1500 | 31.0 | 101

W b —

E 1500 | 31.0 | 100

R —

1500 | 31.5 | 100

1500 | 31.5 | 99
1500 | 32.0 | 99
1500 | 32,5 99

1500 | 32.5 | 99
ABBREVIATIONS:
MP = Manifold Pressure GFH = Gallons Per Hour, Both Engines
FT = Full Throttle QAT - Qutside Alr Temperature, °C.

CAS - Calibrated Airspeed, Knots

TABLE 6
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MAXTMUM RANGE
DIRECT AIR AUTO LEAN

CLEAN CONFIGURATION COML FLAFPS CLOSED
OIL COQLER FLAPS 504 OPEN

GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT

31,000 LBS (1L6 cas) | 30,000 LES (1L5S CAS) 29,000 LBS (1Ll CAS)
RPL GPH RFM | MAP GPH

Use Max. Crulse

Use Max. Cruise

1970
1850
1760
1670

1L0

133
| 128

A FEHOFD  So-o

3133|133 (3|2|3

HMEHO D HO

ABBREVIATIONS:
UP - Manifold Pressure GPH - Gallons Per Hour, Both Engines
FT - Full Throttle OAT - Outside Air Temperature, ©°C.

CAS - Calibrated Alrspeed, Enots

TABLE 7
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MAXIMUM RANGE

DIRECT AIR AUTO LEAN
CLEAN CONFICURATION COWL FLAPS CLOSED
OIL COOLER FLAPS 50% OFEN

206,000 LBS (1L2) CAS)) 27,000 LBS(1LO cAS) 26,000 1BS (138 CAs)

GROSS WEIGHT GROSS WEIGHT GROSS WEI GHT
RPM MAF GPH RPM LAP GFH AP GPH

HEEom TmoHx

THAOED HOH

ABBREVIATIONS1
MP = Mamifold Pressure GFH = Gallons Per Hour, Both Engines
FT - Full Throttle OAT - Outside Air Temperature, °C

CAS - Calibrated Airspeed, Knots
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MAXTMIM RANGCE

DIRECT AIR AUTO LEAN
CLEAN CONFIGURATION COWL FLAPS CLOSED
OIL COOLER FLAPS S50% OPEN

sTn GROSS WEIGHT OROSS WEIGHT GROSS WEIOHT
25 1:""'1] LBS (135 CAS) 2L;,000 LBS (132 CAS) 23,000 LES (128 CAS)
ﬂc. VAP | GPH RFM | MAP | GPH RPU VAP GPH

- 21

I
=
-3

I
-
Tk

;
E
:

I
i

i
= W

J0EAGE ME%EH

1000 13
S.L. 15
= 1000 17
=-2000 19
ARBFEVIATIONS:
MP - Manifold Pressure GPH - Gallons Per Hour, Both ines
FT = Full Throttle OAT = Qutside Air Temperature,

CAS - Calibrated Airspeed, Knots
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MAXIMIM RANGE - SINGLE FNGINE

DIRECT AIR AUTO RICH (EXCEPT AS NOTED)
CLEAN CONFIGURATION COWL FLAPS CLOSED

OIL COOLER FLAPS 50% OPEN

GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
31,000 LBS (1L3 CAS) | 30,000 LBS (1LO CAS) 25,000 LBS (137 cas)
RFEY | MAP GPFH MAF : RPM | VAP GPH

ABBIEVIATIONS s
MP - Manifold Pressurs GPFH = Gallons Fer Hour, Both Engines
FT = Full Throttle OAT - Qutside Air Temperature, °C.

CAS - Calibrated Airspeed, Knots

TAELE 1
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MAXTMUM RANGE - SINGLE ENGINE

DIRECT AIR
CLEAN CONFIGURATION

GROSS WEIGHT
28,000
R

LBS (135 CAS)

27,000 LES
HAFP GPH i

GROSS WEIGHT

MAF

AUTO RICH (EXCRPT AS NOTED)
COWL FLAPS CLOSED
O0IL COOLER FLAPS 50% OPEN

GROSE WEIGHT

26,000 LBS (133 CAS)

(13L cas)
MAP GPH

GPH

ABEREVIATIONS:

MF - Manifold Pressure
FT = Full Throttle
CAS - Calibrated Airspeed, Knots

TABLE 11

RESTRICTED

- Oallons Per Hour, Both Engines
OAT - Qutside Air Temperature, YC,
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MAYTMOM RANGE - SINGLE ENGINE

DIRECT AIR AUTO RICH (EXCEPT AS NOTED)
CLEAN CONFI(URATION CONL FLAPS CLOSED
0IL COOLER FLAFS 50% OPEN

GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
25,000 LBS (132 cAS) | 24,000 LBS (131 cAS) 23,000 LBS (130 CAS)
RPM | MAP | GPH MAP RPM MAP GPH

# O0OPH in Auto Lean Mixture Below 2100 RPY'.

ABBREVIATTIONS:
VP - Manifold Pressure GPH - Gallons Per Hour, Both Engines
FT - Full Throttls OAT - (utside Air Temperature, °C.

CAS - Calibrated Airspeed, Knots
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Pv-2C

RANGE CHART
———— TWO ENGINES OPERATIVE
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¥i GRO33I WEIGHT
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T YPFRE=-23

T=fi= &8
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APFENDIX III
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Note

Supplementary coperating instructions
for Model PV-2D Airplane will be
added when the information becomes
mvalsr<Nle.
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