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1. AIRPLANE—DESCRIPTION AND GENERAL
ARRANGEMENT.

This airplane is an all metal, two engine amphibian,
with a flying boat hull 62 ft, 10% in. long, equipped
with retractable tricycle type landing gear. It is powered
by two Pratt and Whitney R-1830-92 engines.

Wing span is 104 ft. The wing is mounted on a super-
structure built up from the hull, and is braced by four
struts, two on each side, extending from the hull to the
under surface of the wing. Wing main center and outer
panels are aluminum alloy, beam and truss, stressed
skin construction, with detachable trailing edges made
of braced aluminum alloy ribs covered with doped
fabric. Leading edges of both center and outer panel
are all metal, and are detachable. Main panel and lead-
ing and trailing edge structures incorporate ducts for
the heat anti-icing system, which derives its heat from
the engine exhaust. The wing also incorporates the en-
gine nacelles, fuel and oil tanks and the two retractable
auxiliary floats and their operating mechanism.

The two ailerons and their trailing edge fairings are
constructed of ‘braced metal ribs, fabric covered. The
port aileron has a metal trim tab which may be adjusted
by the pilot during flight.

The tail group consists of a stabilizer, elevators with
controllable tabs, a fin, and a rudder with a controllable
tab. The stabilizer and upper fin assembly is bolted to
the lower fin, which is the aft portion of the hull. The
stabilizer is all metal. Rudder and elevators are metal
frames, fabric covered. The trim tabs are of metal con-
struction and may be adjusted by the pilot during
flight.

The hull is divided into five main watertight compart-
ments, separated by four main bulkheads equipped with
watertight doors. The bomber’s compartment is in the
nose of the hull. Immediately aft of the bomber’s com-
partment is the pilot’s compartment which extends aft
as far as the first watertight bulkhead.

Radio operator’s and navigator’s compartment is aft
of the pilot’s compartment. Radio and radar operators
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SECTION 1
DESCRIPTION

occupy the starboard side of the compartment. The
navigator is stationed on the port side of the same
compartment. The engineer’s station is in the super-
structure which supports the wing. The compartment
immediately below the engineer’s station contains the
galley stove and food locker. This compartment is nar-
row because of the indentations of the landing wheel
wells. The crew quarters are aft of the galley compart-
ment and contains the auxiliary power unit. The gun
blisters and tail compartment are aft of the crew’s
quarters.

2. LOCATIONS AND ARRANGEMENT OF
FLIGHT CONTROLS.

a. BOMBER’S COMPARTMENT.—There are no
flight controls located in the bomber’s compartment.

b. PILOT’S COMPARTMENT.
(See figure 1.)

(1) SURFACE CONTROLS. (See figures 15 to
19 incl. )—Dual surface controls are provided for pilot
and copilot. Rudder control is in the form of two sets of
pedals. Elevator control is in the form of a movable
yoke. This yoke consists of two vertical supports on
either side of the cockpit, and a horizontal bar parallel
to the instrument panel, joining the tops of the two
vertical members. Elevator control is achieved by mov-
ing the yoke forward or aft in the conventional control
stick movements.

Aileron controls, consisting of two hand wheels
mounted on the horizontal yoke bar at the pilot’s and
copilot’s positions, are linked together by a chain and
cable loop which runs over a sprocket on each wheel
shaft. The hand wheels turn 267° each side of neutral.

The ajleron tab is controlled by a hand wheel lo-
cated on the pilot’s instrument panel beam. This wheel
turns in either direction; movement of the tab is in-
dicated on a dial.

The rudder and elevator tab controls are in one
housing located overhead in the ceiling of the pilot’s
compartment. The knob at the bottom is for the rudder
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tab, and is operated by turning the knob in the direc-
tion trim correction is required. The elevator tab con-
trol cranks are accessible to both pilot and copilot and
act as dual controls. These cranks may be moved clock-
wise or counterclockwise; a dial on the face of the
housing indicates movement of the tabs.

(2) LANDING GEAR AND BRAKE
CONTROLS.
(See figure 4.)
(a) DESCRIPTION.

1. LANDING GEAR CONTROLS.—Oper-
ating control for the hydraulic landing gear lowering
and retracting mechanism is a selector valve handle and
lock located at the bottom of the main instrument panel
on the pilot’s side,

2. BRAKE CONTROLS.—Pedals to operate
the landing wheel brakes are mounted on the top of
the rudder pedals.

3. PARKING BRAKE.—(See Section II,
paragraph 21.)

(b) LANDING GEAR OPERATION.
1. TO LOWER GEAR:

a. Turn control handle to *DOWN?” posi-
tion. Be sure that lever safety catch clicks into place,
locking handle in “DOWN?” position.

b. Turn indicator light switch on instru-
ment panel to “W?” position. Landing gear down light
will show when main and nose wheels are all down and
latched. Time required for lowering gear is approx.
15-18 seconds. If manifold pressure is décreased below
15 inches Hg, the float warning lights on both engi-
neer’s and pilot’s panel will show red, indicating that
the floats are up.

2. TO RAISE GEAR:
a. Pull lock knob on landing gear control
handle to release handle.
b. Turn handle to “UP” position.

Note
The two lights indicating *MAIN LANDING
GEAR UP” and “*NOSE WHEEL DOOR
LOCKED” will not show until the main wheels
are both securely latched and the nose wheel
doors are closed and latched. Time required
to raise gear is approx. 35-40 seconds.

CAUTION
Gear control lever must be either all the way
up or all the way down at all times; do not
allow it to remain in any intermediate posi-
tion.

(3) POWER PLANT CONTROLS.
(See figure 1.)

(a) THROTTLE CONTROL.— The throttle
control levers are located on the ceiling of the pilot’s
compartment approximately at the cemter of the air-
plane.
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(b) PROPELLER CONTROL.—The propeller
governor control levers are located alongside and to the
right of the throttle control levers, propeller feathering
switches, ahead of the propeller governor levers. All
other power plant controls are in the engineer’s com-
partment.

(4) AUTOMATIC PILOT CONTROLS. (See .
figures 2 and 3.)—The Sperry Mark 3 automatic pilot is
in the center cut-out of the main instrument panel. The
main four way oil valve for the system is on the port
side of the hull, just forward of the pilot’s seat. The
servo speed control valves are at the bottom of the
automatic pilot panel. The *ON-OFF” control handle
is over the bulkhead door just aft of the pilot’s seat.
The rudder control transfer valve is located on the
port side, below the pilot’s instrument panel.

Figure 3—Auto-Pilot Control

(5) ELECTRICAL CONTROLS.—The ignition
switch is located on the pilot’s control yoke, on the port
side of the pilot’s visual indicator, just below the pilot’s
signal panel. (See figure 8.)

The Fast Feathering switches are located just
forward of the throttle controls. (See figure 1.)
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The landing gear warning lights and switch are
located on the extreme starboard side of the pilot’s
instrument panel.

¢. RADIO OPERATOR - NAVIGATOR'S COM-
PARTMENT ~The main distribution panel is located

over the radio operator’s table on the forward face of

bulkhead 4.

The flight controls located on this panel are the
main generator and auxiliary generator switches, bat-
tery ammeters, the voltmeter and voltmeter selector
switch, and the main battery switch. (See figure 5.)

d. ENGINEER'S COMPARTMENT,

(1) POWER PLANT CONTROLS.
(See figures 7 and 21.)

(a) MIXTURE CONTROL, — The carburetor
mixture control levers and quadrant are located above
the center of the engineer’s instrument panel between
the fuel lowmeters,

(b) CARBURETOR AIR CONTROL. - The
alternate carburetor air intake control handles are on
the engineer’s instrument panel on either side of the
electrical switch panel.

{c) COWL FLAP CONTROLS. — The cowl
flap hand cranks are below the instrument panel bulk-
head,

{2) FLOAT CONTROLS—NORMAL
OPERATION,

{a) TO LOWER FLOATS:

I. Turn float switch on instrument panel to
"FLOATS DOWN" position.

2. If throttles are retarded to 15 inches mani.
fold pressure, the float warning lights on pilot’s and
engineer’s instrument panels will go on until fHoats are
down and latched,

3. Do not begin to lower floats at a speed
greater than 130 koots.

(b) TO RAISE FLOATS: Turn float switch on
instrument panel to "FLOATS UP”

(3) FUEL 8YSTEM CONTROLS.

{a) EMERGENCY FUEL PUMP (wobble
pump) handles are at the top center of the engineer’s
instrument panel, above the electrical switch panel and
below the fuel flowmeters,

(b) ENGIMNE PRIMER is immediately below

the port window of the engineer’s compartment.

(¢} FUEL TANK SELECTOR VALVES are
on either side of the instrument panel, under the car-
buretor air control handles.

(d) THE FUEL CROSS.FEED VALVE, used
only in case of a fuel pamp failure, is at the lower left
corner of the instrument panel.

&
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(e) THE FUEL STRAINER DRAINM
VALVES are on either side of the instrument panel,
the left-hand drain valve being immediately above the
cross-feed valve, and the right-hand valve in the bot-
tom right-hand corner of the instrument panel.

(f) FUEL TANK DRAIMN VALVES are on
either side of the upper part of the engineer’s compart.
ment, aft of the engineer’s seat.

{g) FUEL SIGHT GAGE SHUT.OFF
VALVES are in the castings on the lower surface of the
wing of all sight gages.

(h) FUEL DUMP VALVE CONTROL is in
the top of the engineer’s compartment, directly above
his seat.

(i) FUEL TANK CO, PURGING SYSTEM
HANDLE is just aft of the starboard window, at the

vear of the engineer’s seat.

(i} BYPASS CONTROL HANDLES for the
fuel flowmeters are on the bottowms of the flowmeters.,

(k) A diagram of the airplane fuel system, in.
dicating how the fuel valves should be operated, is
mounted on a card just ahead of the port window.

(4) OIL SYSTEM CONTROLS.—Oil dilution
control switches are on the electrical switch panel. Oil
gage energizer and selector switches are on the same
panel, to the left of the oil dilution switches.

(5) ELECTRICAYL CONTROLS.—The electrical
flight controls, located near the top of the instrument
panel, consist of the port and starboard engives starter
switches.

The float switch is described in Section I, para-
graph 2, d, (2)

(6) AUXILIARY POWER PLANT CON.
TROLS.~The auxiliary power plant fuel valve is on
the right-hand side of the instrument panel, just above
the starboard strainer drain valve.

e. CREW’S QUARTERS—AUXILIARY POWER
PLANT COMNTROLS. (See figure 6, )—The Lawrance
type 1A, Model 30D auxiliary power plant is situated

- on the port side of the crew’s quarters, just above the

bunk. The unit is started manually by means of a rope
wrapped around the starting pulley.

In an emergency, the thermostat override control,
which is mounted on the left side of the engine, below
and aft of the starting pulley, can be used to imme-
diately advance the engine rpm to operating range,

On the right-hand side of the carburetor is the au-
tomatic choke valve control,

The ignition switches are on the electrical control
panel, on the starboard side of the forward bulkbhead
in the crew’s quarters,

fo WAIST AND TAIL COMPARTMEMNTS, -
There are no flight controls in either the waist or tail
compartments,
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3. LOCATIONS AND ARRANGEMENT OF
MISCELLANEOUS CONTROLS.

a. NOSE COMPARTMENT.

(1) ELECTRICAL CONTROLS.—The bomber’s
switch panel is located above and to the port side of the
nose window. The panel is “L” shaped and extends back
along the port side. On this panel are located: the gun
sight power circuit breaker; projector light rheostat;
firing key and utility receptacles; bomb release, bomb
sight, manual, automatic, nose fuse and tail fuse
switches.

The intervalometer is located on the port side,
aft and below the bomber’s switch panel. On this panel
are located the intervalometer unit, pin jacks, and con-
trol switches. (‘See figure 59.)

(2) INTERPHONE CONTROLS.— The bom-
bardier’s station box for the interphone system is located
on the starboard side, forward and near station 0.33.

(3) ANCHOR GEAR. (See figure 22.)—The an-
chor gear is stowed in a box on the port side of the
hull between beltframe 0.33 and bulkhead 1. The reel
is inside the anchor box.

Two men are required to cast and weigh anchor.
One man is stationed inside the bomber’s compartment.
The other, equipped with a safety belt, is stationed on
the mooring platform outside of the ship.

Note

Complete anchor handling instructions are
printed on the inner face of the anchor com-
partment door, where it can be read by the
man on the mooring platform, when the door
is opened.

Section 1
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Figure 6—
Auxiliary
Power Plant

Contrel Panel

6. PILOT’S COMPARTMENT.

(1) WINDSHIELD SPRAY AND WIPER.—A
hand pump with which to spray the windshields with
alcohol anti-icing solution is located outboard of the
instrument panel on the copilot’s side. The pump han-
dle controls a selector valve for right or left wind-

shield.

A speed control box for control of the Mar-
quette electric windshield wiper is located in the ceiling
of the pilot’s compartment, aft of the tab controls.

(2) ANTI-ICING.

(a) PROPELLER.—A rheostat (graduated in
gallons per hour) for controlling the speed and output
of the propeller anti-icer pump is located on the pilot’s
switch panel. The control knob turns clockwise to in-
crease the amount of fluid delivered to the propeller.

(b) WING.—Switches for controlling the hot
air wing anti-icing equipment are on the pilot’s switch
panel, next to the anti-icer rheostat.

(3) VACUUM PUMP SELECTOR VALVE.—A
vacuum pump selector valve is located at the bottom of
the instrument panel on the pilot’s side. This valve shuts
off vacuum to automatic pilot and copilot’s turn and
bank indicator.

(4) PILOT’S AND COPILOT’S SEAT AD-
JUSTMENTS.—The pilot’s and copilot’s seat may be
adjusted for tilt and for fore and aft position by re-
leasing spring-loaded locking pins controlled by levers.
The levers for the tilt adjustments are located on the
forward parts of the seats.

(5) RUDDER PEDAL ADJUSTMENT.—Both
sets of rudder pedals may be adjusted for fore and aft

7
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position by releasing spring-loaded locking pins con-
trolled by levers which may be moved with the feet.
The levers are on the outboard side of each pedal.

(6) VENTILATION CONTROLS. — Openings
in each side of the hull immediately aft of the instru-
ment panel provide admission of fresh air during flight.
These openings are closed with watertight hinged covers
during take-offs and landings. Knobs controlling open-
ing, closing and locking of the covers are immediately
aft of the ventilators, within easy reach of the pilot and
copilot. Pilot’s and copilot’s side windows have sliding
panels which may be opened to obtain additional venti-
lation. The sliding panels may be latched in any po-
sition.

(7) ELECTRICAL CONTROLS.

(a) ELECTRICAL SWITCH PANEL.—The
pilot’s switch panel is directly over the door on the for-
ward side of bulkhead 2. On this panel is located the
anti-icer control rheostat, projector light rheostat and
the following switches: anti-icer, pitot heater, pilot’s
directional indicator, receptacle, bomb and torpedo,
panel light, exterior light, port flare release, and star-
board flare release. (See figure 9.)

(b) PILOT’S SIGNAL PANEL.—The pilot’s
signal panel is located on top and in the center of the
pilot’s control yoke. The switches and indicator lights
for signalling the engineer and the pilot’s instrument

panel fluorescent light controls are located on this
panel. (See figure 8.)

(c) WINDSHIELD WIPER CONTROL.—Re-
fer to WINDSHIELD SPRAY AND WIPER, Section
I, paragraph 3 b (1).

(d) RECOGNITION LIGHTS SWITCH.—
10

The recognition light switch box is located on the upper
aft corner of the copilot’s equipment panel. The co-
pilot’s equipment panel is located on the starboard side,
outboard of the copilot’s seat. (See figure 10.)

(e) FLOAT WARNING LIGHT.—The float
warning light is located in the center of the pilot’s in-
strument panel, between and below the manifold pres-
sure gages and directly over the automatic pilot panel.

(f) INTERPHONE CONTROL BOXES.—
The pilot’s interphone control box and jack box are
Tocated on the pilot’s equipment panel, which is lo-
cated on the port side of the airplane outboard of the
pilot’s seat. (See figure 46.)

The copilot’s interphene control box and jack
box are located on the copilot’s equipment panel. (See
figure 10.)

(8) RADIO CONTROLS.

(a) RADIO ALTIMETER SWITCHES AND
LIGHTS.—The radio altimeter indicator lights are lo-
cated on the starboard side of the automatic pilot con-
trols, on the pilot’s instrument panel.

The radio power switch is located on the
pilot’s switch panel.

The radio altimeter selector switch is located
on the pilot’s instrument panel on the starboard side,
inboard of the landing gear warning lights and between
the turn and bank indicator and hydraulic pressure
gage.

(b) RADIO COMPASS CONTROL BOX.—
The radio compass control box is located directly over
the copilot’s seat on the enclosure, just forward of the

copilot’s projector light and outboard of the fast feath-
ering switches. (See figure 1.)
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(¢) MARKER BEACON INDICATOR
LIGHT.—The marker beacon indicator light is located
above the automatic pilot controls and below and be-
tween the manifold pressure gages.

(d) PILOT’S COMMAND CONTROLS. —
The pilot’s command transmitter control box is located
on the forward face of bulkhead two, above the pilot’s
switch panel and to the starboard side of the center line
of the airplane. (See figure 11.)

Two pilot’s command receiver control boxes are
mounted directly over the pilot’s seat on the enclosure,
to the port side of the fast feathering switches.

(e) PILOT’S NAVIGATIONAL CONTROL.
~The pilot’s navigational control box is located on the
forward side of bulkhead two on the port side of the
center line of the airplane and over the pilot’s switch
panel.

. RADIO OPERATOR-NAVIGATOR’S
COMPARTMENT.
(See figure 40.)

(1) RADIO CONTROLS.

(4) The master radio power switch is located on
the radio operator's power box. The radio operator’s
power box is under the main distribution panel on bulk-
head 4.

(b) The radio operator’s key is located on the
aft edge of the radio operator’s table, inboard side. The
radio operator’s table is located below the main dis.
tribution panel.

(¢) The antenna switch for the navigator’s visual
indicator is located on the stringers aft of bulkhead 3,
forward and a little below the RAX-1 receivers.

{d) The radio operator’s interphone control box
is located on the forward side of bulkhead 4, between
the radio operator’s table and the main distribution
panel,

(e) The drift meter is controlled by the master
radio power switch. The drift meter is located forward
of bulkhead 4 just aft of the navigator’s table.

WARNING

Before landing, stow drift meter and be sure
stand pipe cover is in place and secured.

(2} MAIN DISTRIBUTION PANEL. (See fig-
ure 5. )Located on the main distribution panel are
the generator field emergency switches, anti-icers and
heaters switch, compartment lights and outlet switch,
- and fluorescent lights switch, The following switch type
circuit breakers are also located on the main distribu.
tion panel: projector light, N.4 camera and gun sight,
bomb sight, bomb release, remote compass, receptacle,
table light, and radic compartment light, The table
light and projector light rheostats are located under
the circuit breaker switches on the inboard side of the
panel. Below the rheostat are located five pin jacks that

12
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are for use with a portable precision type wvoltmeter.
The lower portion of the panel is fitted with a utility
receptacle and push button type circuit breakers for
protection of the various circuits throughout the air-.
plane. One additional circuit breaker (for the cooking
stove) is located on the inboard side of the main dis.
tribution panel,

(3) NAVIGATOR'S SWITCH BOX.-The nav-
igator’s switch box is located over the outboard edge
of the navigator’s table, on the forward side of bulk.
head 3. The navigator’s chart.light switch and rheostat;
and the utility receptacle and switch are located on this
box.

(4) FLUX GATE COMPASS.—The “CAGE”
and “UNCAGE?” switch for the master flux gate com-
pass is on the forward port side of bulkhead 4.

d. ENGINEER'S COMPARTMENT.

(1) COOKING STOVE.~There is a 24 volt dc
stove on the starboard side of the airplane just aft of
bulkhead 4. It has two hot plates with a “HIGH.LOW.
OFF” electrical control switch for each.

(2) PILOT-ENGINEER SIGNAL SYSTEM.—
These controls are located on the lower part of the en.
gineer’s switch panel. The engineer’s switch panel is lo.
cated on the upper part of the engineer’s instrument
panel. This signal system consists of switches located
below small openings which are covered with ground
glass and lettered as follows: "RAISE FLOATS,”
*LOWER FLOATS,” “FULL RICH,” “AUTO
RICH,” “AUTO LEAN,” “STOP ENGINES,” “RE-
CALL,” “INTERPHONE,” and “SECURE.” The
switches below the indicator lights, or windows, control
the particular function as indicated by the lettering on
the windows above. This system is used to signal the
pilot or copilot. When the engineer turns one of these
switches, the pilot or copilot must acknowledge this
signal by tripping his switch, which turns the light off.

(3) MISCELLANEOUS ELECTRIC CON.
TROLS.~Other electrical controls on the engineer’s
instrument panel are the compartment light switch,
float warning light and the projector light rheostat.

The. switches for the galley compartment light
and for the utility receptacle are on the aft face of bulk.
head 4, starboard side. The utility receptacle is located
on the box that mounts these switches.

(4) TAIL ANTILICING CONTROLS.~The tail
anti-icing fuel valve is immediately below the starboard
window of the engineer’s compartment.

e. CREW COMPARTMENT.~The auxiliary pow-
er plant control panel is located on the aft face of bulk-
head 5 over the door and to the starboard side of the
center line of the airplane. This panel contains the re-
ceptacle for the warning horn (inboard position) and
the magneto switches for the auxiliary power unit.

On the forward face of bulkhead 6, on the port side




AN 01-5MC-1

near the top of the door, are located the switches for
the crew compartment light and for the utility recep-
tacle. The utility receptacle is mounted on the box
that mounts the switches.

f- WAIST COMPARTMENT.

(1) The heat anti-icing damper control switch and
indicator light is located on the forward side of bulk-
head 7 above the door, just left of the center line of
the airplane. (See figure 12.)

(2) The switches for the waist gun compartment
light and for the utility receptacle are located on the
aft side of bulkhead 6, on the port side near the top of
the door. The utility receptacle is located inboard of
these switches.

(3) The waist gunner’s switch boxes are located
on the longerons below the blisters, forward of the gun
mounts on port and starboard sides. On these boxes
are located the switches for the continuous feed mo-
tors and the switches for the gun-camera receptacles.
A push button circuit breaker is located on these boxes
for the illuminated gun sight. The receptacle for the
gun-camera is located on the aft end of each box.

(4) A blister pump, located immediately aft of
each waist gun blister, is used to inflate the water seals
of the blisters. (See figure 13.)

The blister locking handle, located beneath the
pump, operates the water seal outlet valve and the blis-
ter locking pin. The plunger of the water seal outlet
valve rides on a cam actuated by the handle. The lock-
ing pin is actuated by a sector containing a slotted hole

Figure 12—Tail Anti-Icer Controls
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and attached to the handle. Directions for operating
the waterseal are posted on the port and starboard sides

of bulkhead 7, on the forward face.

g. TAIL COMPARTMENT.

(1) The tail anti-icer switch box is located on the
aft face of bulkhead 7 over the door on the port side.
On this box are located the switches for the tunnel
gunner’s compartment light and for the utility recep-
tacle. The utility receptacle is located below the switches
on this box.

(2) The switch for the tail camera is located on the
tail camera switch box. The tail camera switch box is
mounted on the port side of the tunnel gunner’s door
on the stringers.

4. INSTRUMENTS.
a. BOMBER’S COMPARTMENT.—The following

flight and navigation instruments are located on the
bomber’s instrument panel:

Air Speed Indicator

Altimeter

Free Air Thermometer

Inclinometer

b. PILOT’S COMPARTMENT. (See figure 1.)—
The pilot has the following flight and navigation in-
struments on his side of the main instrument panel:

Air Speed Indicator
Altimeter

Directional Gyro

Gyro Horizon

Pilot’s Directional Indicator
Radio Altimeter

Radio Compass

Rate of Climb Indicator
Remote Compass Indicator
Turn and Bank Indicator

The copilot has the following flight and navigation
instruments on his side of the main instrument panel:

Air Speed Indicator
Altimeter

Directional Gyro

Gyro Horizon

Rate of Climb Indicator
Remote Compass Indicator
Turn and Bank Indicator

The Mark 3 Sperry automatic pilot control panel
located in the center of the main instrument panel con-
tains the following instruments:

Bank and Climb Gyro Control Unit
Directional Gyro Control Unit

The following engine instruments are located in the
center of the main instrument panel above the Sperry
Mark 3 automatic pilot control units:

Dual Tachometer
Manifold Pressure Gage (two)

13
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Other instruments located in the pilots’ compart-
ment are:

Suction Gage——located on pilot’s side of main
instrument panel.

Hydraulic Pressure Gage—Ilocated on copilot’s
side of main instrument panel.

(il Pressure Gage—located on bottom of auto-
matic pilot panel.

Clock—Tlocated on copilot’s side of main instru-
ment panel.

Mark 8 Compass—located on center line of ceil-
ing of pilot’s compartment.

e. RADIO OPERATOR - NAVIGATOR’S COM-
PARTMENT.~The following instruments are located
on the navigator’s instrument panel:

Air Speed Indicator
Air Thermometer
Altimeter
Clock
Fluxg,éte compass master indicator
Mavigator’s compass is located on the navigator’s
table. *

4. ENGINEER'S COMPARTMENT. (See figure
7.)—The engineer has the following engine, fuel and
oil instruments located on his instrument panel:

Cylinder Temperature Gages (two)

Dual Tachometer (one)

Engine Gage Unit—incorporating oil tempera-
ture, oil pressure and fuel pressure gages
(two)

Manifold Pressure Gages (two)

Oif Quantity Gage (one)’

Other engine, fuel and oil instruments located in
the engineer’s compartment include:

Fuel Flowmeters (two)—located above engi-
neer’s instrument panel

Quantity . Sight Gages {(two)—located below
front and rear wing spars

Inclinometer (inclnding tilt charts)—located on
starboard wall

Additional instruments in engineer’s compartment
_ are:
# Altimeter—located on instrument panel
Clock—located on instrument panel
QOutside Air Thermometer—located on instru-
ment panel
Anti-Icer Temperature Thermometer (three)—-
located on port wall

e, CREW'S QUARTERS.—A cylinder temperature
thermometer and an oil pressure gage are located on

the auxiliary power unit instrument panel located on

the aft face of bulkhead 5.
f. WAIST COMPARTMENT.—There are no in.

struments in the waist compartment.

g. TAIL COMPARTMENT.—There are no instru-
ments in the tail compartment.

Section |
Par, 4-5-6

5. GUNFIRE PROTECTION FOR PERSONNEL
AND EQUIPMENT.
(See figure 14.)

Gunfire protection for personnel and equipment in.
cludes:

a. PILOT'S AND COPILOT’S ARMOR.~Homo-
geneous armor plate to protect pilot and copilot fromy
gunfire from the rear is on pilot’s and copilot’s seat.

b. SIDE WAIST GUNNER'S ARMOR, — Face
hardened armor plate is attached to each gun to pro-
tect the gunner.

¢, TUNNEL GUNNERS ARMOR.—Homogene-
ous armor plate in the aft part of the hull is to protect
the gunner from fire from the rear. Alrplanes with
Buaer Serial No. 64016 and on are not equipped with
this armor plate.

d. SUMP ARMOR.~Homogeneous armor plate is
installed at bulkhead 5, at the rear spar, and on the two
sides of the superstructure to protect fuel sumps,

6. MOVEMENT OF FLIGHT PERSONNEL.
(See figures 20 and 42.)

Unrestricted movement of flight personnel from one
end of the ship to the other is made possible by the
central passageway. The watertight bulkhead doors
should be left open, except in an emergency.

WARNING

Escape from the airplane during flight may
be made through the waist gun blisters or the
tunnel gun hatch.

When the airplane is on land or water, the
hatches in the top of the bow turret and the
pilot’s compartment are available as additional
escape hatches.

In operating the airplane, the pilot and flight engi-
neer coordinate their activities through the interphone,
or by means of the signal light system described in
paragraph 2 of this section. The radio operator is re-
sponsible for checking the line switches and generator
and battery bus switches on the main power distribution
panel aft of his table.

The crew positions during cruising are as follows:

One man at pilot’s position

One man at copilot’s position

One man at navigator’s position

One man at radio position

One man at engineer’s position

One man in bunk

One man at radar position

One man at bow gunner’s position
The battle positions of the crew are as follows:

One man at bow position

One man at pilot’s position

One man at radio position

One man at engineer’s position

Two men at waist gun positions

One man at iunnel gun position

One man at the radar position

15




AN 01-5MC-1

uoipdjoig Jowty jo ss|buy—p| 24nBry

!

IVDIdAL LS

.

;

N\

31vd
HOWHY ¥

31V 3LV d
HOWBY 7, HOWYY 91

Section |

-
.



woiBpIq Sjosuo) uosajiy—s| 24nbig

Section |

AN 01-5MC-1

\\.\ OAY¥3S LOTid DILYINOLAY

378VD  318IX374-NON
ANVYHLS 6|

aod TINd-Hsnd

LI ;
D ’ \ S 54
\w.{ /( .....-UI.\ - .
- S & X

17




Section |

AN 01-5MC-1

woibpig sjoljuo) JoipAsj3—9| 2inbBij

|

dolS 318YD —
0ZViS — \
OAY3S 10Nd DILYWOLNY o.m.umm\\m
e __ —. __J \\\\\.Il
s |\ YA AT
\ _., \ L kR 7z
p— e — .hlﬂhlhﬂlll@\&. /a.// \
0L N K _ Ly
i \\ 9 1 'S V
i o \& // /f o&b : o

18



Section 1

AN 01-5MC-1

wpiBpIg sjosuo) leppny—/| 24nbly

ITHMONGNYNL

«Vu TIVL3d

-~ YNIT ONILSNravy
= ™

i
e

19



.~ Section |

AN 01-5MC-1

20

Figure 18—Tab Controls Diagram



Section |

AN 01-5MC-1

woibpiqg 207 sjonuor—4| @inbiyg

#Vu TIVL3A

(00 - AR

(v vi3a 339)
HYE ONIMOO0T]
HOIVAII3 ¥ NOYHITV

02 VL
OEYV. 5

-

OIvViS —— -




Section |

.

AN 01-5MC-1

Butioof4 pup smopuip ‘sjuswppndwoy—gz 24nb14"

LNIWLHVAWNOD
SHINNND T3INNNL

NND T3NNNL

ONI"0O0T1d

=

(dgy.ls ¥ 140d)
mgOOZ____S./

E

e

ANIWLYYDNOD
SH3INNND _LSIVM

(dgydls ¥ 1HOd)
SMOONIM NOILVYAY3ISEO
STI3MTI3IHM
S v

—ONIY00T4

|
@ MOONIM LHOISTGWOd

LdW0O2

-
SH3L1lHvND

ONIAIT

dNOD
SO INVYHI3IW p—

SNYWHYAYY ‘SNYW
-0lavyd ‘SHOLYDIAYN

N

(d8dls ¥ LY0d)
SMOAGNIM NN9 3ais

(Qdgy.ls ¥ 1dod)
SHILSITIE NN LSIVM

(Qgdls ¥ 1HOdh
MOANIM SDOINYHIIW

|

ATINO 3d4Is fdod
HO1VH S HOLVOIAYN-

1L3ddn.L mos
HOL1¥H 3d¥2S3

(agyls ¢ 1d0d)
SMOANIM ONIANs

(d9y.ls ¥ 140d)
S3IHOLYH ONIArs

(Q9Yls ¢ 1H0d) SMOANIM

22



Section |
AN 01-5MC-1

L_p-DE

ANI55-85

6342 (TERMINAL) ) TYPICAL TURNBUCKLE ASSEMBLY
o LTEG SHOWING METHOD OF LOCKWIRING 0 @

-

[ Yo,
/(EIULKHEAD 3

-
-
-

\

= LEGEND KEY
] g T- THROTTLE i T
Y PoreLER 2 COWL FUAP BELLCRANK
"‘""W \b e //, P~ cown FLAPS 4 CARBURETOR ELBOW DOOR SPRING
A7 977 P 2277 coummmmangeTos § I eowmo s
" P £ - STARI N
7 / A J’ﬂ” q \\&f /,‘ 3%-%‘;Eﬂams ; cm.l:f;%;m‘%mmummes
1 G ’ A1 2 = S 9 CRANK ASSEMBLY STOP
. \ f/ DRl / % / /. A I8 ULISHEAD 2 gl"l-mmﬁ {0 THROTTLE WARNING SWITCH
' I ‘Nt L - i LE-LEAN || CABLE STOP
: v/ [ & 4 OF - DECREASE RPM
\\ //"\ Y% 7 > N A | N-INCREASE RPM
£, T ¢ g
: i e - P NOTES
A // SO, (|| Lr-reo
v i . e NCH 7 XT PRE ED,TINNED AIRCRAFT CABLE.
\ ‘/ € ~ / \ i IT o ; “mc?liezi;rgn nlzmml mﬁ; 2|]c{?ofgr“m£:‘mwﬁ|.£—aa POUNDS,
AL ’ L—~—T-SE-OP * IXTURE-35 POUNDS,PROPELLER-25 POUNDS, COWL FLAPS-45 POUNDS. |
\\ ‘ : \ cL 2. 2t CABLES ARE BANDED AT EACH TERMINAL THROTTLE - SINGLE GREEN
LEsg / T-SE- BAHO MIXTURE -TWO RED BANDS, PROPELLER -SINGLE BLACK BAND COWL
h‘““":ﬁ_—"" - = ——J = FLAPS-SINGLE BLUE BAND,CARBURETOR AIR CONTROL-SINGLE WHITE BAND.

Figure 21—Power Plant Controls
23



g ol AN 01-5MC-1

PAWL

BRAKE

LUBRICATION FITTING

HAND CRANK

STOWING COMPARTMENT

MOORING POST

KEEL PENDANT FITTING
ANCHOR CABLE

PENDANT
LIZARD

PENDANT CLAMP
CLOSED

ANCHOR

PENDANT CLAMP OPEN

Figure 22—Anchor Gear Details
24



AN 01-5MC-1

1. BEFORE ENTERING THE
PILOT'S COMPARTMENT.

a. OUTSIDE THE AIRPLANE.—Check to see
that all engine covers, enclosure covers, etc., are re-
moved and properly stowed.

If airplane is on land, check to see that wheel
chocks are in place. Check to see that nose wheel is in
a straight line with the keel. If airplane is moved during
preparation for flight, repeat this check. Check to see
that external nose and main landing gear locks have
been removed.

Inflate main wheels to a pressure of 55 pounds, or
if tires have deflection markers, inflate until deflection
marker just touches the supporting surface.

The main gear shock struts are properly inflated
when the distance from the gland nut in the cylinder
to the red line on the piston is one and one-half inches.

Inflate nose wheel tire to a pressure of 35 pounds.

The nose gear shock strut is properly inflated when
the distance from the gland nut in the cylinder to the
red line on the piston is two inches.

See that all ice and snow is removed from wing
and tail surfaces.

See that pitot head covers are removed. If pitot
heads are iced over, turn on pitot heaters.

Entrance to the airplane on either land or water
is gained through the waist gun blisters. Aft of each
blister a step is held flush with the hull by a spring. To
use, turn the step clockwise a quarter turn and pull
outward; the spring latches it in the extended position.
A rear entrance ladder, which is hung over the side
just aft of the blister, is stowed inside, and may be
used after initial entrance is gained.

Check supply of fluid in hydraulic system reser-
voir located in the starboard nacelle.

b. INSIDE THE AIRPLANE.—If the airplane is
entered at night, the waist gun compartment light

Section 1l
Par. 1

SECTION 11

PILOT'S OPERATING
INSTRUCTIONS

switch, to the left of the door on the aft face of bulk-
head 6, should be tried. Lights will go on if compart-
ment light master switch and battery switch, both lo-
cated on the main distribution panel, are set to the
“ON” position; otherwise, no lights will work until
someone goes forward and turns on the power.

Soon after going aboard, the auxiliary power unit
should be started. This will insure ample power supply
for lights, radio, cooking, etc. When the auxiliary pow-
er unit is started, be sure to open compartment venti-
lators overhead and see that they are left open until
time for take-off,

If airplane has been out of service for several
hours and is in water, search hull interior for signs of
leaks. Any accumulated bilge water should be pumped
out by use of the bilge pump and hose which are located
forward of bulkhead 6 on the starboard side under-
neath the bunks.

Check gross weight and loading, and stow loads
for proper balance as indicated by a balance computer.
An instruction handbook is furnished with the com-
puter.

Check to see that nothing interferes with move-
ment of controls. Secure all loose gear.

OVERLOAD CAUTIONS
Do not exceed maximum allowable load.
Do not move C.G. so far as to endanger con-
trol or stability (see balance computer).
Stow load so as to prevent shifting or inter-
ference with controls.
Avoid concentrated loads on portions of struc-
ture not designed to bear them: i.e., flooring,
midpoints of truss member, etc.
Avoid overloading plane or landing gear un.
less operating from smooth runway.
After rough water operations, particularly at
gross weights in excess of 29,000 Ibs, careful
inspections should be made for any material

damage.
25
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Check fuel and oil quantity. Three switches must
be operated to read oil tanks liquidometer. The battery
switch on the main distribution panel must be on. The
switch marked “OIL GAGE” on the mechanics panel
must be on, and the selector switch turned to desired
tank.

Fuel quantity may be checked by the two sets of
sight gages, located in the mechanics compartment, and
the proper conversion chart supplied with each air.
plane. (See figure 27.)

Check propeller antivicing fluid reservoir.

Check supply of oil in auxiliary power unit oil
tank.

Check batteries with hydrometer and voltmeter.
Hydrometer reading should be 1250 or more. Voltage
should be 24 volts or more,

Check conditions of all fire extinguishers.

Check fuel tank vapor dilution system to see if
€O, eylinders are fully charged and red blow-out discs
are intact.

Check supply of spare lamps and fuses.

Check food and water stowage, first aid kits, life
jackets, life raft, parachutes, smoke grenades, and float
lights.

Check supply of chemical toilet bags and toilet
paper.

Make ground checks of radio, radar, and inter-
phone equipment.

With the switch for remote compass indicators on,
be sure that both dials read the same.

Check ammunition supply and flares. Be sure that
flare doors operate properly.

Check condition of water seals on gun blisters.

Check all transparent windows and enclosures for
visibility.

See that tail anti-icing air scoop is closed (push
handle on bulkhead 7 all the way in).

See that all anti-icer switches are off,

Examine all logbooks and see if entries are up

to date.

See that all cowling is properly fastened and that
all inspection doors and covers are secured.

Check for presence of engine handcrank.

Check for presence of hydraulic pump handle and
emergency landing gear "DOWN LATCH?” lever.

2. ON ENTERING THE PILOT'S COMPARTMENT.

Check individual oxygen units. (See instructions
given in Section V, paragraph 2.)

Unlock surface controls and stow control yoke lock-
ing bar. (See figure 23.) Check for freedom of action.
Release parking brake.

Switch on all the pilot-engineer signal lights; first
from the pilot’s control yoke, then from the engineer’s
instrument panel, and check for burned out lamps.

26
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Switch fanding gear indicator light to “INDICATE,”
momentarily, for check.

Make the following special checks if night flying is
contemplated:

Test every light on the airplane by switching on
momentarily. Check to see that all line switches or cir-
cuit breakers for lights are on. Check for burned out
fuses and bulbs.

Check supply of fluid in windshield spray reservoir:

Check flare supply.

Check signal pistol stowage and ammunition.

Check to see that blackout curtains are available for
all windows.

Check for spare fluorescent light bulbs.

Check instrument dials for condition of luminous
markings.

Make sure that there is at least one flashlight aboard,

Make check of all radio and interphone controls in
pilot’s compartment.

Be sure automatic pilot is turned off.

Adjust tab setting according to loading.

Work engine controls to check for freedom of action
and leave set in proper positions for starting engines,
as follows:

Propellers—Maximum rpm position
Cowl Flaps—QOpen

Mixture Control—"IDLE CUT.OFF”
Throttles—Approximately 800-1000 rpm

Order airplane headed into the wind. If airplane is
on land, set parking brakes before starting engines.
Check hydraulic system pressure gage to be sure there
is at least 800 pounds pressure for brakes.

Check all instruments for proper pointer position.
Check for dirty or broken cover glasses. Dirty glasses
should be cleaned with a soft cloth.

Set altimeter to station altitude,

Set rate of climb indicator to zero.

Wind and set all clocks and navigation watches.

Check air speed indicator to see that pointer indi-
cates zero, or value of wind velocity component in di-
rection aircraft is heading.

Check gyro instruments uncaged.

Before engines are started, check for air in automatic
pilot hydraulic system.

Engage automatic pilot and attempt to move manual
controls.

Controls should not be resilient (springy) when a
moderate pressure is applied.

Note
Do not mistake stretching of cables for air in
the hydraulic system. If in doubt, note whether
there is any movement of the follow-up indices
of the control units when pressure is. applied,

Test windshield wipers to be sure that they work.
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. Par. 3

' 3. FUEL SYSTEM MANAGEMENT.
(See figure 26.)

a. DESCRIPTION.—The wing center section con-
tains two integrally built sealed chambers with a total
- usable fuel capacity of 1750 U. S. (1457 Imperial)
gallons,

(1) SELF.SEALING CELLS.—Provision is made
for installation of self-sealing cells in either or both of
the two chambers. A tank dumping and CO; purging
system is installed in the integral tanks.

The fuel tank plan provides for installation of
five self-sealing cells in the starboard tank of all odd
numbered airplanes, and in the port tank of all even
numbered airplanes as they leave the factory. Cells
can be installed however in both tanks, or may be com-
pletely removed, as required. The cells fit into the tank
(left or right) for which they are designed, and are
not interchangeable.

When cells are installed on one side only, the
maximum capacity of the cells plus the remaining in-
tegral tank is 1497 U. S. (1242.5 Imperial) gallons.
When cells are installed in both tanks, the maximum
capacity (water-borne) is 1244 U, S, (1032.5 Imperial)
gallons,

(2) SELECTOR VALVES. (See figure 24.)—
The fuel flow from the tanks to the engines is con-
trolled by the selector valves on the engineer’s panel.
The port valve can be set to feed fuel from either or
both tanks to the port engine. The statboard valve can
be set to feed fuel from either or both tanks to the
starboard engine.

(3) HAND WOBBLE PUMPS.~Connected  to
the selector valves, and also mounted on the engineer’s
panel, are the A.E.L. units, incorporating strainers and
the two hand wobble pumps. The wobble pump handles
are so designed that both pumps can be operated si-
multaneously with one hand, or separately, as desired.

(4) STRAINERS AND DRAINS.—The strain-
ers are incorporated in the A.E.L. units and are pro-
vided with drain cocks, with controls on the engineer’s
panel, so that they may be drained during flight.

(5) AUXILIARY POWER UNIT, CENTRAL
HEATER, and TAIL ANTLICER FUEL SUPPLY.
—A separate selector valve for the auxiliary power unit
fuel supply is located just below the starboard fuel
selector valve on the engineer’s panel.

A shut-off valve for the central heater is located
on the ceiling of the Radio Operator-Navigator’s Com-
partment just forward of the aft bulkhead.

A shut-off valve, filter, and pressure regulator
for the tail anti-icer fuel supply are located under the
starboard window of the engineer’s compartment.

(6) FLOWMETERS.—Two direct-indicating type
flowmeters, with bypass controls are mounted at the
top of the engineer’s control panel.
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The rate of fuel flow through the meters is in-
dicated by the calibrated scales on each side of the
transparent. tube. The calibrations on the left-hand
scale of each flowmeter indicate gallons per hour based
on the use of aviation grade gasoline, specific gravity
0.71 at a temperature of 39°C (102°F). The right-hand
scale is calibrated to read pounds per hour. The gallons
per hour is accurate only at the temperature and spe-
cific gravity given above.

The rate reading is given when the float, or flow
indicator within the tube, rises as the rate of flow in-
creases, or drops as the rate of flow decreases.

The bypass valve and handle on each flowmeter
permits complete isolation of ‘the meter from the fuel
system. When the bypass handle is pulled out, fuel
passes directly from the inlet port to the outlet port.
When the handle is pushed in, the flow is directed
through the flowmeter and flow rate is indicated by
the float.

In the upper fittings of the fowmeters are located

vent valves for use in case of air-binding or vapor lock.

(7) PRIMER.~—Engine priming is accomplished
by means of a hand priming pump on the port side of
the engineer’s compartmient.

(8) ENGINE-DRIVEN PUMPS.—When the en-
Zines are running, fuel pressure is supplied by the two
engine-driven pumps. Each pump has a relief valve set
to short-circuit fuel flow from the discharge port di-
rectly back to the intake port, when the fuel pressure
rises higher than approximately 18 pounds per square
inch.

(9) CROSS-FEED.—A cross-feed system is pro-
vided for use in case of failure of either of the engine-
driven pumps. The cross-feed valve makes it possible
to direct fuel from the one functioning pump to the
carburetors on both engines.

(10) DRAIN AND REFUEL PROVISIONS.—
Tank drain and refuel lines are installed in both tanks.
They can be used for refueling only when fuel cells
are not installed in the tanks. By attaching a one-inch
pipe fitting to the outer terminal of either drain line,
the line can be used to drain the tanks.

(11) FUEL DUMPING PROVISIONS. — Fuel
dumping is provided in the airplane so that when the
plane is proceeding to the objective on a mission it may
use the fuel in the integral tank, but just prior to en-
countering enemy fire the remaining fuel in the in-
tegral tank may be dumped and the tank immediately
purged, because of the fire hazard of the fuel vapor.
The dump valve is operated by a lever and cable. The

 lever is located directly over the engineer’s head. Fuel

can be dumped only from integral tanks. Dump valves
and ducts are installed on the starboard sides of all
even numbered airplanes, and on the port sides of all
odd numbered airplanes as they leave the factory.
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Figure 24—Fuvel Selector Valve Position Chart
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I. CRANKCASE BREATHER LINE

2. DRAIN BELOW OIL SCREEN CHAMBER
3. ENGINE OIL “INLET® CONNECTION

4. ENGINE OIL “OUTLET" CONNECTION

5 RETURN LINE FROM OIL SEPARATOR
6 OIL SEPARATOR

7 VENT LINE FROM ENGINE TO TANK
8 HOPPER

9 RETURN “LINE TO TANK

I0. FILLER COVER

1. DILUTION SOLENOID

12.SOUNDING ROD

I3. STRAINER

i4. OIL QUANTITY INDICATOR

15.OIL PRESSURE INDICATOR

16. PRESSURE INDICATOR LINE

17 LIQUIDOMETER ELECTRICAL WIRING
18 LIQUIDOMETER

19. OIL TANK

REFER TO C.AC. DWG. 28-0-5000

20.

21

22 OIL DILUTION FUEL LINE

23

-
DRAIN PLUG 6 #
PROPELLER FAST FEATHERING PUMP /

SUMP

PRESSURE LINE TO PROPELLER GOVERNOIV
AUTOMATIC OIL TEMPERATURE CONTROL
DRAIN PLUG e’

DRAIN & SHUT-OFF VALVE s =
OlL COOLER

NOTES
. CAPACITY = TOTAL- 76 US.GALLONS (632 IMP GALS)
USABLE - 65 U.S.GALLONS (541 IMP GALS) :
FOAMING SPACE - I| US.GALLONS (9.2 IMP GALS)
2 ALL OIL LINES ARE MARKED WITH /% INCH YELLOW BANDS

Figure 25—0il System Diagram

30



AN 01-5MC-1

Section Il

]
®

(<3
EMGINEER'S INSTRUMENT m

-
y )

NN TR N O RS el ki Vit e B ot
MBWN—-0OVENOUTBEWN—O

O®NO U A WD~

. Cross-feed Selector Valve
. Strainer Drain Valve -

Aux. Power Unit Fuel Line
A.E.L. Unit

. Fuel Selector Cock

Flowmeter

. Main Fuel Shut-off Valve

Cross-feed Fuel Line

. Center Line of Wing

. Main Fuel Line to Engine
. Fuel Pressure Line

. Vent Line to Pressure Gage
. Engine Primer Line

. Vent Line—Tank to Carburetor
. Engine—Driven Fuel Pump
. Carburetor

. Carburetor Elbow Scoop

. Primer Line Spider

. Check Valve—Dump Duct
. Dump Valve

. Dump Duct

. Integral Fuel Tank

. Dump Valve Control Lever
. Vapor Dilution Line

Vent Stand Pipe—S.S. Cells

. Filler Neck Cover

. Vent Stand Pipe—Tank

. Fuel Tank Manhole Cover
. S.S. Cells Vent Tubes

. Purging Cylinder Pull Handle
. Purging Cylinder

. Pressure—Relief Line

. Pressure Relief Disk

. Self-Sealing Fuel Cells

. Primer Pump

. Dump Valve Control Cable
. Fuel Line to Primer Pump

. Fuel Line to Central Heater

Fuel Cell Manifold Inspect’n Window

. Fuel Cell Manifold Access Doors
. Sight Gage Inspection Window

42. Main Tank Drain Outlet

45,
46,
47.
48.
49,

. Shut-off Valve—Tank Drain
. Main Tank Drain and Refueling

Sump Drain Plug

Main Fuel Line From Sump
S.S. Cell Manifold Lines
Port Flowmeter

Port Fuel Mixture Control

Figure 26—Fuel Syster_g- Diagram

50.
51.
52
53:
54,
. Starboard Eng. Cyl. Temp. Gage
56.
i
58.
. Starboard Tachometer
60.
61.
62.
63.
64,
65.
66.
67.
68,
69.
70.
71.
72,
73.

Starboard Fuel Mixture Control
Starboard Flowmeter

Starboard Wobble Pump Handle
Engineer-Pilot Visual Signal Panel
Starboard Carburetor Air Control

Starboard Fuel Selector
Aux. Power Unit Selector
Starboard Eng. Manifold Press. Gage

Starboard Strainer Drain Selector
Starboard Fuel and Qil Press. Gage
Port Fuel and Oil Pressure Gage
Port Tachometer

Cross-feed Selector

Oil Quantity Gage

Altimeter

Port Strainer Drain Selector

Port Engine Cylinder Temp. Gage
Port Fuel Selector

Port Carburetor Air Control
Qutside Air Temperature Gage
Clock

Port Wobble Pump Handle
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Each integral tank is equipped with purging
provisions, consisting of a carbon dioxide cylinder, a
pull handle, and the necessary tubing to carry the car-
bon dioxide gas into the tank. The pull handle is
mounted immediately aft and to the right of the en-
gineet’s seat.

(12) FUEL SIGHT GAGES. (See figure 27. o
Fuel quantity is indicated by the two sets of sight gages.
One pair is under the wing front spar, immediately aft
of the engineer’s instrument panel. The other pair is
under the wing rear spar, aft of the engineer’s seat.
Each sight gage is equipped with a shut-off valve at the
top of the tubes and a deain valve in the bottom of
each tube. An inclinometer to guide the engineer in
making corrections to the sight gage readings at dif-
ferent longitudinal attitudes of the airplane is located
on the starboard side of the engineer’s compartment,

(13) FUEL PRESSURE GAGES.—Fuel pressure
is indicated by the fuel pressure gages which form
parts of the two engine gage units on the lower center
of the engineer’s instrument panel

b. OPERATION.

(1) READING THE FUEL SIGHT GAGES.—
The fuel sight gages are calibrated to show the quan-
tity of fuel in U. S, gallons. When self-sealing cells are
installed, the calibration for the gages attached to the
cell side of the wing will differ from the calibrations on
the gages for the opposite tank.

The two inside gage tubes show fuel gquantities
in the tanks from full to half full. Readings are cali.
brated at the center of the gage plate for the inside
tubes. The two outside tubes indicate fuel quantities
from the half full 1o empty ranges. Readings are taken
from the outside calibrations on the plate.

Ciage scales are calibrated to read correctly the
contents of tanks or cells when the chord line is at an
angle of 314 degrees to the ground line. The rear gage
only, is to be used after fuel has dropped to 100 U. 8.
(83.25 lmperial) gallons in the integral tank, or 75
U. 5. (62.5 Imperial) gallons in the cells.

Use of the inclinometer, mounted on the star.
board side of the engineer’s compartment, and use of
the tilt charts above the inclinometer, are required to
make accurate readings of the sight gages.

Example

Forward gage reads 500 gallons. Rear gage
reads 600 gallons. Inclinometer shows airplane
tilted at 7°. Tilt chart for front gage shows
correction for 500 gallons (reading at 7 tilt)
is 5435 gallons, Tilt chart for rear gage shows
correction for 600 gallons (reading at 7° tilt)
is 545 gallons also. Actual quantity of fuel
is therefore, 545 gallons.
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(2) FLOWMETER OPERATIOM.—For normal
operation the flowmeters are always bypassed. (Bypass
valve handles pulled out.) The bypass valve handles are
pushed in only long enough to take a reading.

{(For normal consumption rate of fuel under
various flight conditions, see figure 63.)

3y OPERATION OF FUEL SELECTOR
VALVES.~—The various combinations of tank-to-en-
gine fuel flow are shown in figure 24,

(4) OPERATION OF CROSS.FEED SYSTEM.
~The various combinations of fuel selector valve ser-
tings with only one fuel pump operating, and the cross.
feed valve “ON” are shown in figure 24. The cross-
feed valve should always be “"OFF” except in case of
pump failure,

(3) OPERATION OF HAND WOBBLE
PUMPS,~The hand wobble pumps are used to fur.
nish fuel pressure to start the engines and to furnish
emergency pressure in case one of the engine.driven
fuel pumps is disabled. Pump capacity is 135 U, &,
(112.5 Imperial) gallons per hour at 120 single strokes
per minute.

(6) OPERATIOM OF PRIMING PUMPS —The
hand priming pump is on the port side of the engi-
neer’s compartment, The pump bandle can be turned
to select the engine to be primed. To unlock the plung.
er, push the handle all the way down; turn to right or
left “ON,” as desired. Plunger may then be pulled
back for the stroke.

MNumber of priming strokes required for start.
ing will vary from no prime with a hot engine to six,
eight, or more strokes with very cold engines. Exces.
sive priming will load the cylinders with raw gasoline,
making it difficult to start the engine. Underpriming is
usually indicated by backfiring of the engine through
the intake system, with attendant hazards.

Always make certain that the primer pump is
locked in "OFF” position before engine is started. A
vacuum check prevents suction of fuel into the engine
if the primer is accidentally left in the “ON” posi-
tion; the engineer should check to see that the plunger
is locked “OFF” as a safety precaution. To shut off,
push the handle all the way in and turn to “OFF.”

{(7) MIXTURE CONTROL.— The engines are
equipped with Bendix-Stromberg carburetors of the
PD.12H series, ‘having automatic mixture control which
may be set for “FULL RICH,” “AUTOMATIC
RICH,” "AUTOMATIC LEAN,” or “IDLE CUT.
OFF.”
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®\_. 50'/ 50
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@ 3007 650
2507 600
200 550

L CALIBRATIONS FOR HALF FULL TO
EMPTY READINGS (INTEGRAL TANK)

2 CALIBRATIONS FOR FULL TO HALF
FULL READINGS (INTEGRAL TANK)

3. SHUT-OFF NEEDLE VALVE TURN BUTTON

4. SIGHT GAGE FITTING AT BOTTOM
OF TANK.

5. STAND PIPE

6. FLOATS

TUBE IN TANK

— 200

= 150

=75

USE REAR GAGE
FOR LESS THAN

75 READING

DETAIL OF SIGHT GAGE
FITTING ASSEMBLY

INCLINOMETER

7

9
0.

NIPPLE CAP FOR STANDPIPES WHEN
S.S, CELLS INSTALLED

SIGHT GAGE VENT CONNECTION, TOP
OF NO. | CELL

STANDPIPE GUARD

FUEL OUTLET TO SIGHT GAGES,
BOTTOM CELL NO. |

. CALIBRATIONS FOR HALF-FULL TO

EMPTY READINGS (SS.FUEL INSTALLA [IONS)

REAR SIGHT GAGE

12. CALIBRATIONS FOR FULL TO HALF
FULL READINGS(SS.FUEL INSTALLATIONS)

I3. TUBE DRAIN PLUGS (LOCK WIRED)

14. FLANGE FITTING UNDER SURFACE OF
WING

I15. PACKING NUT

16. WASHER

17 NUT

8. SHUT-OFF TURN BUTTON

19. PLEXIGLAS SIGHT GAGE TUBE

Figure 27—Fuel Sight Gauges
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“AUTO.LEAN” should be used when cruising
at Maximum Cruising Power or less, provided cylinder
head temperatures can be kept below 232°C. (450°F.).
At all other times, "AUTQO.RICH” should be used.

“FULL.RICH" is provided for use in emergen-
cies only. The automatic mixture control is by-passed
in this position. Unless failure of the automatic mixture
control occurs, it is very unlikely that any occasion for

use of “FULL RICH” will be encountered.

“IDLE CUT-OFF” shuts off discharge of fuel
to the engine. It serves both to shut down the engine
and to prevent inadvertent flooding while the engine
is mot running.

Before cruising in "TAUTOMATIC LEAN” the
engines should be cooled down to 232°C (450°F).
Refer to figures 31, 63 and 64 for recommended mani.

fold pressures and rpm settings to be used for cruising

in "AUTOMATIC LEAN
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CAUTION

Fuel will flow through the carburetor when the
mixture control is in any position except
“IDLE CUT.OFF.” This is true whether the
engine is running or has stopped. Therefore,
the mixture control should be left in “IDLE
CUT-OFF” position whenever engines are
stopped.

(8) FUEL SPECIFICATION.—The engine cali.
brations and flight operation data in this handbook are
based on fuel of specification AN.F.28, Grade 100/130.
The self-sealing cells and hoses installed are resistant
to aromatic fuel compounds.

(9) FUEL DUMPING PROCEDURE. — Pull
dump valve control handle down until it locks in this
position. The purging system handle must be pulled
immediately after fuel dumping is completed. It is im-
portant that there be no delay, due to the fire hazard
of the fuel vapor.

CAUTION

Once the purging handle is pulled, the CO,
cylinder will be completely discharged, and
must be replaced or recharged before another
dumping operation can be performed.

4. STARTING ENGINES.

PILOT

b. Instruct radio operator to start auxiliary power
unit (see Section V, paragraph 7) and to check for
proper volt-meter and ammeter readings for unit.

¢. Set propeller in "LOW PITCH” (high rpm).
d. Set interphone control switch in “ICS” position.

e. Signal flight engineer to prepare to start starboard
engine. Hydraulic pump is connected with this engine.
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FLIGHT ENGINEER

#. Turn engines over by hand several revolutions to
clear bottom cylinders. It is advisable to remove the
lower spark plugs if there is reason to believe the bot-
tom cylinders are loaded.

f. MIXTURE CONTROL.~8et in “IDLE CUT.
OFF” position.

g. COWL FLAPS.~Set fully open.

h. FUEL VALVES.—8et fuel valves for “LEFT
ON" and “RIGHT ON.”

i. Check for current at starters by momentarily turn.
ing starter switch to "START” position and listening
for slowdown of A, P. U. or sound of starter.
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PILOT

k. THROTTLE.—Set at 800 to 1000 rpm position.

p. Close individual engine ignition switch on signal
from engineer.

v, THROTTLE.~If engine is flooded, open throt-
tle wide at request from engineer,

CAUTION
Be prepared to retard throttle quickly in case
engine fires. If engineer opens mixture control
and resumes pumping with wobble pump, en.
gine might run away if throttles are open.

x. THROTTLE.—As soon as engine starts, adjust
throttle as low as possible for the first 30 seconds after
starting. Stand by for engineer’s report on oil pressure.

7. THROTTLE. —After the first half minute, adjust
the throttle to about 1000 rpm.

Section H
Par. 4

FLIGHT ENGINEER

i. CARBURETOR AIR CONTROLS.—Set in “DI-
RECT” position.

L. PRIME WITH PRIME PUMP.—As many as six
or eight strokes of the primer may be necessary if en.
gine is cold.

m. FUEL PRESSURE.-~Fuel pressure should be 10
to 15 pounds per square inch with hand wobble pump.

n. Energize starter 12 to 15 seconds by hoiding
starter switch in “START” position.

o. Signal pilot for “CONTACT.”

q. Engage starter by moving switch to “MESH”
position.

r. MIXTURE CONTROL. — Shift to “AUTO-
MATIC RICH” without hesitation as soon as engine
starts firing, If engine stops, return to “IDLE CUT.
OFF” immediately.

s. Notify pilot when oil pressure is up. If not up in
30 seconds, notify pilot and shut engine off,

t. FAILURE TO START,—If engine does not start
almost immediately (three seconds), repeat use of hand
primer and wobble pump.

u. FLOODED ENGINE.—Flooding is generally in.
dicated by a discharge of fuel from the engine blower
case drain, or by presence of raw gasoline in the ex.
haust. To clean engine, discontinue use of wobble
pump, request pilot to open throttle wide, and turn
engine over with starter.

w. FUEL PRESSURE.—As soon as engine starts,
move mixture control to “AUTO RICH,” continuing
to operate wobble pump vigorously until the engine
runs smoothly, and automatically builds up fuel pres.
sure of 16 to 18 pounds per square inch.

¥. PRIMER.~Be sure primer pump handle is locked
after engine has started.

a5
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5. ENGINE WARM-UP AND ACCESSORY CHECK.
PILOT

b. Warm up engine at 1000 rpm if oil pressure is up.
Propeller should be in highest rpm position.

e. CHECK PROPELLER OPERATION.—~Pull pro-
peller governor control back to extreme high pitch (low
rpm). Move slowly forward again to extreme low pitch
(high rpm). Check operation of feathering mechanism
by feathering and unfeathering once.

g. Check the drop in revolutions for each engine
when moving the magneto switches from “"BOTH” to
“LEFT” or to "RIGHT.” (Check at 2000 rpm and 25
inches Hg) Drop in rpm may be 50 to 73 (100 rpm
maximum). After checking one magneto, switch to
“BOTH” for a few seconds before checking the other
magneto. Make magneto check in as short a time as
practicable. Check center (emergency) switch momen-
tarily off.

i» THROTTLE.~Set throttle for 2000 rpm and re-
quest engineer to check engine instruments. Because en-
gine cooling on the ground is uvsually insufficient at
this speed, instrument check should be made in as short
a time as possible.

k. Taxi into water at this point if water take-off is
contemplated.

p. HYDRAULIC PRESSURE GAGE-—The hy-
draulic pressure gage should read 800 to 1000 pounds,
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FLIGHT ENGIMNEER
a. COWL FLAPS.—Leave open under all condi-

tions. Do not attempt to accelerate warm-up by closing
cowl flaps.

¢. Check oil pressure at 1000 rpm. It should be 40
pounds mimimum.

d. After oil is warm (40°C or above) check oil pres.
sure at 1500 rpm. Minimum pressure should be 65
pounds; maximum should be 105 pounds.

f. Check carburetor air control to "DIRECT” posi-
tion except when there is danger of icing, or sand or
dust is blowing.

h. Make idle mixture check with throttle set for 600
rpm. Move the mixture control lever smoothly and
steadily into the “IDLE CUT.OFF” position and ob-
serve the tachometer for any change in rpm. Rewrn
the mixture control lever 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 5 to 10 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,

i. Check to see if floats are down and locked when
on water,

{. Second mechanic should secure ladder and close
hatches if on water.

m. OIL PRESSURE.~—Qil pressure should be 83
(-+15, =5 pounds at 2000 rpm,

n. FUEL PRESSURE.—Fuel pressure should be
from 16 to 18 pounds.

0. CYLINDER TEMPERATURE.—Do not exceed
232°C (450°F) doring ground check.

g. If there is sufficient time, have canvas scoop
rigged to tail anti-icer air scoop, and check operation of
tail anti-icer.
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PILOT

r. AUTOMATIC PILOT.—Check automatic pilot
as follows:

(1) Vacuum gage should read 3.75 to 5 inches Hg.

(2) See that four-way oil valve, to pilot’s left, is
“ON,” and that oil pressure gage shows pressure (150
pounds at 1000 rpm engine speed).

{3) Uncage bank and climb gyro. (Turn caging
knob counter.clockwise as far as it will go.)

(4) Set and uncage directional gyro control. (Push
caging knob in and turn to set lower card to desired
heading, then pull knob out.)

% (3) Turn rudder knob on directional gyro control
to align upper card with lower card.

(6) Turn aileron knob undl follow.up index on
top of bank and climb gyro dial matches zero point on
banking scale.

Note

If airplane is on the water, one float or the
other will be down and the airplane will be
tilted laterally; the number of degrees will be
indicated by the inclinometer under the direc-
tional gyro. Aileron index should be set for
same number of degrees deflection.

Warn pilot to discontinue ground check of
automatic pilot system if engine cylinder tem-
peratures and oil temperatures are rising above
safe limits.

(7) Turn elevator knob until the follow-up index
matches the elevator alignment index at the side of the
bank and climb gyro dial.

(8) Make sure that surface controls operate free-
ly. Engage automatic pilot with “"ON-QFF” lever at top
of pilot’s compartment. Move lever SLOWLY all the
way “ON.” k

(9) Oil pressure on gage should read 150 (£10) |
pounds.

(10) Check operation of automatic pilot by rotat-
ing rudder knob each way. The servo speed control
valve settings will determine the speed of control.

(11) Check for air in automatic pilot hydraulic
system. Controls should not be resilient (springy) when
a moderate pressure is applied to them, but should feel
as though locked. If air is present, remove it

Mote
Do not confuse stretching of cable with the
presence of air in the hydraulic system. If
in doubt, note whether there is any movement
of the follow.up indices of the control units.
Stretching of the cable will not cause these
indices to move.

{12} Check to see if automatic pilot can be over-
powered manually without excessive force on the
controls.

(13) Disengage automatic pilot,

(14) GYRO HORIZON AND DIRECTIONAL
GYRO.~Check gyro instruments not included in au.
tomatic pilot control panel. Uncage gyro horizon and
check to see that there is no precession, and that instru.
ments indications will be that of the airplane’s position.
Set and uncage directional gyro. (See instructions above
for directional gyro on automatic pilot panel.) Check
for instrument drift of not more than 3° in 15 minutes,

CAUTION
Do not align follow.up index with the horizon
bar.
PILOT

u. If immediate take.off is contemplated, order all
hatches and ventilators secured. If on water, make sure
anchor gear is stowed, mooring lines clear, and gun
blister waterseals inflated. If on land, see that wheel
chocks are removed, entrance ladders stowed, and that
nose wheel is pointed straight ahead.

v. Determine if continued use of auxiliary power unit
will be necessary, and, if not, shut off unit.

w, If on land, check to see that floats are up and se-
curely latched. If on water, check to see that floats are
securely latched in down position.

% Check with someone aft to see that tail anti-icer
air scoop is closed, and that anti-icer switch is off. See
that temporary canvas scoop is removed and stowed.

FLIGHT EMNGINEER

5. Request radioman to switch on main engine gen-
erators and batteries and to read meters to check for
proper power output (28 to 28.5 volts with no load).

t. Check operation of galley stove by turning one hot
plate on “HIGH?” position and the other on “LOWY
position, and note the differences in heat; then reverse
switches and repeat check.
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Section |
Par. 6-7-8-9

6. EMERGENCY TAKE-OFF.
(See Section IV, paragraph 3.)

7. ENGINE AND ACESSORIES
OPERATION GROUND TEST.
(See Section II, paragraph 5.)

8. TAXIING INSTRUCTIONS.

a. GENERAL.—Taxiing should not be done at very
low or very high rpm. No restriction can be placed on
taxiing rpm, but it should be noted that a large part
of ignition trouble may be due to overheating the in-
stallation by taxiing at high speeds.

' Automatic rich mixture is to be used for ground
operation,

Cowl flaps should be open for all taxiing opera-
tions.

In using engines, a little power applied for longer
periods is better than repeated short surges of power,
which tend to empty the accelerator pump if sufficient
time is not allowed for the pump to refill.

b. LAND TAXIING.—The landing gear may be
used for taxiing into and from the water.
Taxiing on land should be done without brakes
wherever possible, as application of brakes for long
periods will cause overheating,

WARNING

Emergency hydraulic hand pump handle must
be in operating position before taxiing.

Sudden applications of either brake or power
should be avoided, as they tend to jerk the nose wheel
around, and may damage the gear.

The nose wheel is free to swivel a maximum of 30°
each way; the airplane can be turned either way while
taxiing at a fast rate, without showing a tendency to
ground loop, even in wet weather. However, turns
should be anticipated sooner than with conventional
gear by speeding the outside motor well before the turn
and applying the inside brake easily, if necessary.

CAUTION

In making small radius turns avoid locking
inside wheel with resultant tearing of rubber.

One of the main points to consider in taxiing tei-
eycle installations is to avoid starting movement con-
trary to the direction in which the nose wheel is
turned. Pilots should note the position of the nose

*
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wheel before entering the airplane. If it is turned side-
wise over 30° or caught in a rut, the wheel should be
straightened before attempting to taxi. If turned only
slightly, the pilot should begin his taxiing in the di-
rection the nose wheel points in order to start it caster.
ing. After the nose wheel has begun to caster, the
plane may be turned in the desired direction. Pilots
should start taxiing with not more than the minimum
amount of throttle required to start motion. This is
necessary to avoid applying heavy loads on a canted
nose wheel. Particular care must be exercised when
operating in muddy ground, soft sand, or deep snow.

The nose wheel is dampened against shimmying,
and none should be tolerated, since it can be cured by
proper servicing. Before each day’s first land take-off
the airplane should be taxied for some distance in a
straight line to test the nose wheel for shimmying ten-
dencies.

The main landing gear is located at approximate-
ly 41.6 per cent of the mean aerodynamic chord. Cen-
ter of gravity locations forward of this point obviously
will have no tendency to rock the airplane and lift the
nose wheel off the ground. Brakes should not be used
during a take-off run. Course corrections should be
made with slight throttle changes.

CAUTION
If the brakes have been used to any great ex-
tent priot to taxiing to the line, it is advisable
to allow them to cool before applying the park-
ing brakes.

¢. WATER TAXIING.~—Water taxiing is possible
at higher rpm settings than on land because of the
constant drag of the water,

9. TAKE-OFF,

a. LAND TAKE-OFF.—Tricycle.geared planes will
not take themselves off. When elevator control is
gained, the nose wheel should be lifted from the
ground, and the run continued on the main wheels
until take-off speed is reached.

The take-off speed varies with the gross weight of
the airplane. At 27,000 pounds, the take-off speed is 63
knots, and at 34,000 pounds, it is 71 knots.

Maximum recommended gross weight for take-off
from a smooth, prepared runway is 34,000 pounds, but
with a jettisonable load of approximately 2000 pounds
the maximum is 36,400 pounds. Appropriate reductions
of weight down to 26,000 pounds must be made for less
favorable conditions.

Revised 1 June 1946
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Section Hi
Par. 9

CHECK-OFF LIST—LAND

PILOT

(1) Check elevator, rudder, and aileron tab set-
tings.

(2) Check emergency hydraulic hand pump han-
dle in operating positions.

{3) Move landing gear indicator switch to “IN-
DICATOR LIGHT.” (See figure 28.)

{4y Check to make certain rudder control is

unlocked and rudder operates freely.
(5) Check automatic.pilot “OFF.’

(12) Propellers should be set for 2700 rpm (maxi-
mum 2750 rpm, surge). Manifold pressure should be 48
inches Hg maximum (100/130 octane fuel).

(14) Reduce rpm immediately after take-off to
0. Maintain 42 ;i Hg manifold pressure.

- (15) Raise wheels as soon as possible after take-
off.
(16) Check “WHEELS UP” and “WHEEL

DOOR LOCKED?” by moving indicator light switch to
CIMDICATE”

(17) Move landing gear indicator
"WARNING LIGHT.”

switch to

(19) Turn off lights which do not show func-
tional parts.

FLIGHT ENGINEER

(6) Check “FLOATS UP.”

(7) Check oil pressure and oil temperature nor.
mal, Minimum temperature should be 40°C (104°F).

(8) MIXTURE CONTROL~S8et at "AUTO-
MATIC RICH.”

(9) CARBURETOR AIR CONTROL.—Set for
“DIRECT” air except when ice or sleet conditions re.
quire "ALTERNATE” setting.

(10) Cowl! Flaps should be set at “OPEN” in or-
der that cylinder temperature before take-off will not
exceed 232°C (450°F).

(11) Report to pilot when ready.

(13) COWL FLAPS.—Adjust to maintain cylin-
der temperature not to exceed 260°C (500°F) in climb
for one hour or 232°C (450°F) for cruising; 20°C
(68°F) or more below the maximum for each condition
is preferred.

(18) If auxiliary power unit is being used, have
ventilators in crew’s quarters opened afier take.off is
completed.
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Section Ji
Par. 9-10-11

b, WATER TAKE-OFF.—This take-off speed varies with the gross weight of the airplane. At 27,000 pounds,
the take-off speed is 63 knots, and at 34,000 pounds it is 71 knots,

Maximum recommended gross weight for rough operation is 27,300 pounds; for smooth water operation, 34,000
pounds. At gross weights in excess of 30,000 pounds, the limiting weight which may be taken off safely will depend

on hydrodynamic considerations.

CHECK-OFF LIST—WATER.

PILOT

(1) Check elevator, rudder, and aileron tab set-
tings.

{2y Check to make certain rudder control is un-
locked and rudder operates freely.

(3) Check automatic pilot “OFF.”

(4) Check wing anti-icers off. Signal navigator to
close central heater outside air duct. Signal crew mem-
ber to turn off tail anti-icer and close air scoop. Crew
member to check all hatches and openings closed and
bomber’s window cover in place.

(5% Check to see if landing gear is up and locked
by moving indicator light switch to “INDICATE.”

¥ 8 £

{12) Propeller should be set for 2700 rpm (maxi-
mum 2750 rpm, surge). Manifold pressure should be 48
inches Hg maximum (100/130 octane fuel).

(14) Reduce rpm immediately after take-off to
2550, Maintain 42 inches Mg manifold pressure.

FLIGHT ENGINEER

(6) Check "FLOATS DOWNY

(7) Check oil pressure and oil temperature nor-
mal, Minimum temperature should be 40°C (104°F).

(8) MIXTURE COMNTROL~—Set at “AUTO.
MATIC RICH.”

(9) CARBURETOR AIR CONTROL.—Set for
*DIRECT” air except when iceé or sleet conditions re-
quire "ALTERMNATE” setting.

(10) COWIL FLAPS should be set at “"OPEN” in
order that cylinder temperatures before take-off will
not exceed 232°C (450°F).

{11} Report to pilot when ready.

(13) COWL FLAPS.—Adjust to maintain cylin.
der temperatures not to exceed 260°C (500°F) in climb
for ome hour or 232°C (450°F) for cruising; 20°C
(68°F) or more below the maximum for each condi-
tion is preferred.

(15) If auxiliary power unit is being used, have
ventilators in crew’s guarters opened after take-off is
completed.

10. ENGINE FAILURE DURING TAKE-OFF.
(See Section IV, paragraph 4.)

11. CLIMB AND HIGH SPEED LEVEL FLIGHT.

For maximum performance (rated power) the pro-

peller should be governed to 2550 rpm, the mixture
control set at “"AUTOMATIC RICH,” and the mani-
fold pressure reduced graduvally from 42 inches Hg at
Sea Level to 39.5 inches Hg or Full Throttle at 7000 ft.

far




Section Il
Par. 11-12-13-14

After a long climb, or after going to a higher power
in cold weather, momentarily reduce the propeller pitch
(increase rpm) to permit hot engine oil to clear out of
the mechanism.

12, GENERAL FLYING CHARACTERISTICS.

The airplane is stable over a wide range of center of
gravity locations; however, care should be exercised to
operate controls smoothly when flying with the center
of gravity near the limits of its range.

At high speeds, the elevators become “heavy,” help-
ing to prevent sudden extreme application of the eleva-
tor control, which might prove damaging to the struc-
ture.

Banks up te 60° can be made safely.

It is good practice to slow down to 100 knots in ex-
tremely turbulent air.

a. FLIGHT RESTRICTIONS.—Do not exceed an
engine speed of 2700 rpm (five minutes only). How.
ever, 3060 rpm is permitted for 30 seconds in a dive.

Do not exceed an engine speed of 2550 rpm for
continuous flight.

Do not operate engines in excess of 677, power with
the mixture control in the “"AUTOMATIC LEAN” po-
sition,

Do not operate automatic pilot when one or more
engines are not delivering normal power. It is not nec.
essary to disengage the automatic pilot when encoun-
tering rough or turbulent air. If necessary, adjust the
speed control valves to improve operation. Under ex-
tremely turbulent conditions, follow through manually
on the controls and assist the automatic pilot if nec-
essary.

Do not use the automatic pilot when flying at less
than an indicated air speed of 85 knots.

Do not operate the airplane under control of the
automatic pilot without at least one rated pilot ®on
watch.”

Restricted speeds and accelerations for gross
weights in excess of 26,000 pounds are given in Section
111, paragraph 2.

b. ELEVATOR TRIM.—Five degrees deflection of
the elevator trim tab is usually sufficient to trim the
airplane in any power condition, including landing gear
or floats extended.

¢. CRUISING.—While cruising operations may be
conducted at any engine power below normal rated
power, in order to obtain low fuel consumption it is
recommended that all cruising operations be conducted
below 700 bhorsepower. When cruising at 700 horse-
power the engine speed should be 2170 rpm, which
resuits in 140 bmep; the mixture control should be in
the “"AUTO RICH” position. When cruising below
maximum cruising power, the speed should be adjusted
5o as not to exceed 140 bmep, and the mixture control
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should be in the *"AUTO LEAN” position. The cylin.
der head temperature limit of 232°C (450°F) must not
be exceeded during cruising operation. (Refer to figure
62.)

13. PROHIBITED MANEUVERS.

Loop Wing Over
Roll Vertical Turn
Chandelle Inverted Flight

Immelmann Turn Spin

14, STALLS.
a. STALL CHARACTERISTICS.—With or with.

out power, the airplane settles as it approaches the stall.
The stall is very gradual, showing no tendencies to
whip.

Indication of approaching stall is a slight tail
shake, increasing as the stall becomes more evident.
Both lateral and directional stability are completely
maintained throughout the stall. No shake or loss of
control is noticed either in the rudder or aileron. The
airplane does not have any severe stalling character-
istics. In a normal power-on or power-off stall, the air-
plane merely mushes down and the recovery is almost
instantaneous. However, in more abrupt stalls, a pro-
nounced nose-down fall.-off is noticed. The stalling
characteristics of any airplane depend upon such items
as cowl flap position, landing gear and float position,
and the power settings.

b. STALLING SPEEDS.

(1) CLEAN CONDITION (FLOATS UP —
GEAR UP) GROSS WEIGHT 27,000 LBS.

(a) With cow!l flaps a quarter open and power
on, the indicated stalling speed is approximately 33
knots, with a sinking rate of 300 ft/min.

(b) With cowl flaps a quarter open and power
off, the indicated stalling speed is approximately 55
knots with a sinking rate of 300 to 400 ft/min.

The pilot must overcome any tendency to pull
nose up before sufficient air speed has been obtained.
Below is a table of stalling speeds, with power on, for
various load conditions:

Approximate Minimum Approximate Minimum
Gross Stalling Speed Stalling Speed
Wt. (Floats and Gear Up) (Floats and Gear Down)

Lbs. Knots Knots
23,000 49 51
27,000 53 55
34,000 60 63

(2) DIRTY CONDITION (FLOATS
DOWN—GEAR DOWN).
(a) With cowl flaps a quarter open and power

off, the indicated stalling speed is approximately 38
knots with a sinking rate of 400 ft/min.
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(b) With cowl flaps a quarter open and power
on, the indicated stalling speed is approximately 55
knots, with a sinking rate of 300 ft/min.

In general, the stalling characteristics are very
good and require very little effort on the pilot’s part
during the stall and during recovery. Stalling speeds
vary directly with the gross weight of the airplane.

15. SPINS.

This airplane shows no tendency to spin from a slow
or steeply banked turn.

When one engine is inoperative, too short a turn
toward the dead engine provokes a spin.

If a spin has not progressed too far, recovery may
be assisted by increasing power of the engine on the
inside of the turn and decreasing power of the engine
on the outside of the turn, as well as applying the usual
nose-down and opposite aileron and rudder controls.
In recovery from a spin, there must be no abrupt move-
ment of the controls.

Section |l
Par. 14-15-16-17

16. ACROBATICS.
All acrobatics are prohibited in this type of airplane.

17. DIVING.

With a gross weight of 27,000 pounds, airplane must
not be pulled out at more than three g’s. :

Maximum engine overspeed is 3060 rpm for 30"
seconds. -

Place mixture control in “AUTOMATIC RICH” be-
fore diving.

Close cowl flaps to prevent too rapid cooling of the
engines.

Control trim should be maintained with the idea of
keeping tai! surface forces to a minimum. Trim the air-
plane to be slightly nose-heavy in dive, rather than tail-
heavy. If airplane were trimmed tail-heavy, there would
be an inherent tendency to pull up. This condition might
lead to pulling up the elevator too suddenly.

Air loads build up rapidly on a large airplane. For
this reason, any abrupt movement of the controls
should be avoided.

| BOMBARDIER'S SWITCH PANEL
2 BOMBARDIER'S PROJECTOR LIGHT RHEOSTAT
3 BOMBARDIER'S FLUORESCENT LIGHTS AND CONTROLS
4 BOMBARDIER'S PROJECTOR LIGHT
5 BOMBARDIER'S COMPARTMEMT LIGHT
6 PILOT'S SIGNAL SYSTEM PENEL
7 PILOT'S FLUORESCENT LIGHT CONTROL
8 PILOT'S AC-DC JUNCTION BOX
9 PILOT'S PROUECTOR LIGHTS )
0. PILOT'S S\;VITCH PANEL @9 30
19 29
~ 26)
29 @ ‘I . RADAR OPS. PROJECTOR LIGHT
2 | 2 12, RADIO COMPARTMENT LIGHT
7 I3. MP.D.P. PROJECTOR LIGHT
/ |14, RADIO TABLE LIGHT RHEOSTAT
15) | I5. FLUORESCENT LIGHT SWITCH
\ 7 16. M.P.D.P. PROJECTOR LIGHT RHEOSTAT
14 I7 ENGINEER'S PROJECTOR LIGHT RHEOSTAT
18. ENGINEER'S SWITCH PANEL
= I9. TEMPERATURE BULB BOX
9/ ~173 20. ENGINEER'S PROJECTOR LIGHT
8) ey W) 2l GALLEY COMPARTMENT LIGHT
22 ENGINEER'S COMPARTMENT LIGHT
7 23 AP.P. CONTROL PANEL
6 24 LIVING COMPARTMENT LIGHT
= i : 25 BULKHEAD 6.0 JUNCTION BOX
(a) H 26. BULKHEAD 6.0 SWITCH BOX
G % 27 WAIST GUN COMPARTMENT LIGHT
A% 28. TAIL ANTI-ICER SWITEH BOX
29 BULKHEAD 8.0 JUNCTION BOX
30, TUNNEL COMPARTMENT LIGHT'
3l FLOAT RELAY JUNCTION BOX
k 32 NAVIGATOR'S CHART LIGHTS
33 3l 33 NAVIGATOR'S SWITCH BOX
3 34 RADIO OPERATOR'S TABLE LIGHTS
: 38 %@y @2 35 BULKHEAD 20 JUNCTION BOX
3 37 36, PILOT'S PROJECTOR LIGHTS RHEOSTAT
37 PILOT'S SWITCH PANEL LIGHT
38 PILOT'S FLUORESCENT LIGHTS

Figure 29—Interior Lights Diagram



Section Il
Par. 18-19

NOTE~THE LIMITATIONS AND RE.-
STRICTIONS ON THIS AIRPLANE ARE
SUBJECT TO CHANGE AND THE
LATEST SERVICE INSTRUCTIONS
AND APPLICABLE TECHNICAL OR-
DERS MUST BE CONSULTED.

18. NIGHT FLYING.
(See figures 29 and 30.)

Projector lights are provided for night flying, as well
as fluorescent and filament lights, and blackout cur-
tains. Projector lights are located in the three forward
compartments. Fluorescent lights are located in the
bomber’s and pilot’s compartments. The usual compart.
ment lights and extension light receptacles are also
provided. ‘

Exterior lights include running, tail, formation, rec-
ognition, section, landing, and anchor lights,

CAUTION

When the airplane is not in motion, if land-
ing lights are operated more than five seconds,
they will overheat and must be replaced.

Also included in the airplane is the AN/APN-4 and
AN/ARN-8 navigational equipment.

Signal equipment includes a signal flare pistol, firing
tube, and ammunition containers,

19. APPROACH AND LANDING.

a. GENERAL.~—Best landing approach speed de-
pends on such factors as loading, altitude, and position
of landing gear or floats. (Reference should be made to
Section II, paragraph 14.)

Pilot should check to see that his rate of descent
is not too rapid, slowing it when necessary by increas.
ing power and nosing up within safe indicated air speed
{imits.

Sufficient speed above stalling speed should be
maintained to insure maneuverability, particularly un-
der bad visibility conditions. Set propeller for take-off
rpm (low pitch).

When flying a heavy airplane it should be remem-
bered that a body tends to maintain motion in a
straight path; therefore, if a steep glide is being made
with accompanying high rate of descent, it takes time
and a considerable force to flare out this rate of descent
and change the motion to one parallel to the ground.
With a rate of descent of over 500 feet per minute,
it cannot reasonably be expected to start the flare five
to ten feet above the ground and make a soft landing.

It is desirable to have the cowl flaps closed during
glides to prevent rapid cooling of the engines; how-
ever, a one-third open cowl flap position may be:de-
sirable during the final approach if there is a possibility
of high power suddenly being needed to continue flight.

During long glides at part or closed throttle, when
low air temperatures prevail, occasional operation of
the propelier and throttle controls is recommended in

order to prevent congealing of the oil in the propeller
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cylinder. This operation is recommended because a
pitch change introduces hot oil into the cylinder.

b, LANDING ON LAND.~The airplane shows no
tendency to ground loop in a cross wind, but any drift
should be taken out before making ground contact.

Maximum speed at which landing gear should be
lowered is 120 knots.

Landing on a smooth, prepared runway is permis-
sible with gross weights up to 34,000 pounds. Lighter
weights down to 26,000 pounds are recommended when
landing on less favorable terrain under normal con.
ditions,

Landings should ordinarily be made on the main
wheels, with the nose wheel held off. After contact, the
nose wheel should be held where it is until some speed
is lost before easing it down to the runway. This pro-
cedure tends to keep the airplane in a high drag at-
titude as long as possible and 1o reduce the amount of
braking required. However, the tail should not be held
down until all control is lost, as this practice will re-
sult in dropping the nose violently. For the same rea-
son, brakes should not be applied untl all three wheels
are on the ground, and the airplane has slowed as much

ailsli.
S CAUTION

Care must be taken not to rock the airplane
back on its keel during landing.

c. LANDING ON WATER~When landing on
rough water, a stall landing should be made. Night
landings, however, should be made with power to avoid
a pancake landing in case altitude is misjudged. Night
landings on water should be made with a slight nose-
high altitude in the later stages of appreoach froman
altitude of 200 feet on down, with an IAS of 76-83
knots, Power should beusedto control rate of descent
not exceeding 250 feet per minute.

Maximum speed at which floats should be lowered
is 120 knots.

The airplane has a tendency to porpoise if landed
at slow speeds. Minimum speeds should be observed.
However, if the airplane is landed at an excessive speed,
the nose has a tendency to dig into the water.

Maximum gross weight recommended for rough
watet landing is 27,300 pounds; for smooth water, 34,
000 pounds. At gross weights in excess of 30,000 pounds
the limiting weight which may be landed safely de-
pends on hydrodynamic considerations,

d. TAKE-OFF PROCEDURE IF LANDING NOT
COMPLETED.
(1) Set props in high rpm position.
(2) Advance throttle.
(3) Trim ship for take-off.
(4) Open cow! flaps.
e. PROCEDURE IF ENGINE FAILS
ON LANDING.
(Refer to Section IV, paragraph 5.)

Revised 1 June 1946
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Saction U
Poar. 19-20

f. BEFORE LANDING ON LAND.
PILOT

{1} Signal crew to prepare for landing.
{2y Move landing indicator switch to "INDICA.
TOR LIGHT.”

(3) Lower landing gear.

(5) Check “FLOATS UP”

{6) Trim ship for landing.

(7) Set propellers for 2450.2550 rpm.

(8) Signal Engineer to shift 1o “AUTOMATIC
RICHL”

AN 01-5MC-1

FLIGHT EMGIMEER

(4) Make visual and manual check to be sure gear
is dowsn.

(%) MIXTURE CONTROL~8et for “AUTO.
MATIC RICH.”

(10) Cowl Flaps should be closed.

(11) CARBURETOR AIR CONTROLSet for
“DIRECT” except when ice and sleet conditions re-
quire "ALTERNATE"” setting.

{12y Open cowl flaps immediately after landing.

g BEFORE LANDING ON WATER,
(1} Signal crew to prepare for landing.
(2} Signal "FLOATS DOWN.”

(4) Check to see if landing gear is up and locked
by moving indicator switch to “INDICATE.”

{5y Trim ship for landing,

(6) Set propellers for 2450.2550 rpm.

(7% Signal engineer to shift to “AUTOMATIC
RICH.

(11) Check anti-icer switches “OFF” and signal
engineer to tuen off tail anti-icer.

{3y Lower floats.

(8) MIKTURE CONTROL-~Set for “AUTO.
MATIC RICH.”

{9) Cowl flaps should be closed.

(10) CARBURETOR AIR CONTROL.—Set for
“DIRECTY except when ice and sleet conditions re-

quire “"ALTERINATE" setting.

(12) Turn off tail anti-icer and cose air scoop
dampers for central heater and tail heater, See thar all
hatches and openings ave closed and that bomber’s
window cover is in position.

(13} Be sure deift meter is stowed and that stand.
pipe cover is in place and secured.

(14} Second mechanic should stand by sea an.
chor after landing.

(13) Open cowl flaps immediately after landing.

20. STOPPING EMNGINES,

ah

a. Cowl flaps should be opened. Cylinder tempera-
ture should not exceed 200°C (392°F) before stopping,
if practicable.
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PILOT

b. Throttles should be opened to 1000 rpm. (Cut
switches if necessary when coming up to buoy or

beach.)

¢. Set propeller control in low pitch (“HIGH
RPM™),

d. Signal engineer to stop engines.

f. Cut switches after engines stop.

#. Signal "SECURE” after plane is beached pr se-
cured 1o buoy.

h. Instruct radio operator to secure lights and inter-
phones.

i. Place landing gear indicator switch in center po-
sition,

§+ Put on rudder locks and control yoke locks.

k. Install battens on control surfaces.

Mote

Soction 1
Por., 20-2%

FLIGHT ENGIMEER

e. Put mixture control in “IDLE CUT-OFF” posi-
tion.

STOPPING AUXILIARY POWER UNIT
Except in an emergency, the auxiliary power
unit should always be stopped by shutting
off the fuel supply, rather than by turning off

the ignition switches.

21, BEFORE LEAVING THE
PILOT'S COMPARTMENT.

Check to see that cowl flaps are open.
Check to see that ignition switches are both off,

Check to see that propellers are lefe in high rpm
{low pitch).

Check with engineer to see that mixture control is
in “IDLE CUT-OFF” and that fuel selector wvalves
are off.

Lock the controls by the following procedure: Fiese
remove control lock from stowage and place aft end
in socket located on forward face of bulkhead 2, just
outboard of the pilot's seat. Move control yoke to
neutral position so that pins at forward end of control

lock fall into holes in the control yoke, These holes
are located on either side of the pilot’s control wheel
on the top surface of the yoke.

To release rudder lock pull latch which is located
approximately at the center of the rudder lock handle
and move handle aft untl it is approximately adjacent
to the side of the airplane. The ruddes lock is located
to the left of the pilot, against the side of the airplane
and is marked "RUDDER LOCK.” (See figure 23.)

Check to see that automatic pilot is off,

If on land, set parking brakes after waiting for
brakes to cool to normal temperature, Parking brakes
are located to the right of the copilot. To set the brake,
press down brake pedals and pull handle down,

Turn out Lights,
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POWER PLANT CHART

AIRCRAFT MODEL(S) PROPELLER(S) ENGINE MODEL (S}
PBY-6A R-1830-92
3 BLADE 12'-0" DiA.
GAUSGE FUEL | 0L | 011 | COOLANT ofLy WAXIMUM PERMISSABLE DIVING Rew: 3060
READING PRESS. | PRESS.| TEMP.! TeMp, CONS. MINIMUM RECOMMENDED CRUISE RPH: {50
= P MAXIMUM RECOMMENDED TURBO  RPMI
:ii;:ﬁ; i8 | 100 ,gg 01L GRADE: (s} 1120 (W) 1100  AN-VV-0-0
FUEL GRADE: 100/130, SPEC AN-F-28
MIN IMUM 18 86
IDLING 12 25
WAR EMERGENCY MILITARY POWER OPERATING NORMAL RATED MAX IMUM CRUISE
(COMBAT EMERGENCY) (HOK-COMBAT EMERGENCY) CONDITION (MAX {MUM CONTINUOYS) (NORMAL OPERATION}
MINUTES 5 WINUTES TIME LIMIT T HR  ustimitep UKLIMITED
2009 MAX. CYL. HD. TEMP, 260°¢ 232 232°C
AUTO-RICH MIXTURE AUTO-RICH AUTO-LEAN
2700 R. P. M. 2550 2170
wakiF, | sueer- | fuet 1 mawir, | osueese | Fuec® rﬂg‘ PRESSURE Tm, MANIF. | SUPER- | FuEL | MANIF. | SUPER- |  FuEL
PRESS. | CHARGER | Gal/¥in PRESS. | CHARGER | Gal/Nin A ) ALTITUDE ep | PRESS. |CHARGER| GPH® | PRESS. | CHARGER| GpH O
Lou.6] 20,000 FT. |-12.3 £T. 38
-22.7 18,000 FT. | -8.7 F.T. 39
-20.7 18,000 FT. | «5.2 F.1T. 40
L18.7 | 17,000 FT. | «1.8 F.T. g u2
rr | £ | e bez| wgoor g er | § | e | Fr | & | w
F.T. 2 1.7 b7 15,000 FT. | 8.5{ F.T. & 88 T, S u6
F.T. =] 1.8 =127 14,000 T, 8.4 F.T. 2 a3 FuT. = N7
F.T. g 1.9 08| 13,000 FT. | 124 FT. | @ % | FT. g g
F.T. 1.8 1-8.8] 12,000 FT, 182} F.T. & 108 £ T. 56
F.T. § 2.0 |{-6.8 11,000 FT. |19.8 F.T. ‘é’ T AA 5 80
f T z 2.0 |-4.8] 10,000 FT. |23 F.T. z 120 | 80.2 ey
F. 1. w 2.1 2.8 8,000 FT. 2.9 .T. 0 124 30.5 @ a3
T d 2.2 |-0.8 8,000 T, 0.5 F.T. § 133 0.7 W 83
L | 2 | 23 || 7,00F. o 306 | 2 136 | 31.0 | £ 82
£ T © 2.4 3.1 6,000 FT. 37.6] 39.5 17 134 31.3 & 80
45 [ 2.8 5.1 5,000 FT1. 4.l 368.5 w 132 a7 ") 80
u5 g | 25 |7 B000F. |wr7l 305 | B 13t | R0 g 80
ug = 2.5 94 3,000 FT. 482} 30.5 2 130 3.3 = &0
u5 2.4 ly.0] 2,000 FT. | 51,8 30.5 128 | 32.7 80
48 2.4 1130 1,000 FT. s5.4] 30.5 128 33.0 80
ub 2.8 16.0 | SEA LEVEL 59.0] 30.5 124 33.2 &0

(01, CONSUMPTION: MAXIMUM U, S, QUART PER BOUR PER ENGIRE.
Gl Hin: APPROXIMATE U, 5. GALLOK PER XINUTE PER ENGINE
(I GPH; APPROXIMATE U. 8. GALLON PER HOUR PER ENGINE.

FoTos

MEANS FULL THROTTLE DPERATION.

VALUES ARE FOR LEVEL FLIGHT WITH RAM.

GENERAL MOTES
FOR COMPLETE CRUISING DATA SEE AFFENDIX f
NOTE: TO DEVERMINE COKSUMPTION N BRITISH
IMPERIAL UNITS, MULTIPLY. BY {0 THEN DIV|DE
BY 12, RED FIGURES ARE PRELIMINARY SBRJECT
TO REVISIOR AFTER FLIGHT CHELK.

TAKE~OFF CONDITIONS: 8 IN,, 2700 RPM, AUTO-RICH,
DIRECT AIR, 260° MAX. CYL. TEMP.

CONDITIONS TO AVOID:

DATA AS OF AUG, 1GUG BASED ON DPERATING LIMITS CHART DATED MAY 103 & FLIGHT TEST FUEL CONSUMPTIONS

SPECIAL NOTES

AEFML~528
Bl B E

WEB-BIr44-20M

Figure 31 — Power Plont Chart




1. ENGINE PERFORMANCE RATINGS.
(See figure 31.)

In general, the ratings of the engine have been estab-
lished as near the high limits as possible. The engine
ratings are limited or bounded by three main criteria;
brake horsepower, brake mean effective pressure, and

speed. These ratings as set forth in the engine specifi-
cation may be defined as follows:

a. TAKE-OFF RATING.—This is the maximum
power and engine speed permissible for take-off. It
should not be maintained longer than necessary to clear
obstructions, after which the power should be reduced
to normal rated power or less.

b. MILITARY RATING.—This is the maximum
power permitted with less regard for long life of the
engine than for immediate tactical needs. Military rat-
ing, comparable to Take-Off Power with manifold pres-
sures modified to suit altitude conditions, may be used
for five minutes.

¢. NORMAL RATING (Maximum Continuous.)-—
This is frequently referred to as either “Normal Maxi-
mum Rating” or "Maximum-Except Take-Off Power.”
This is the maximum power at which an engine may
be operated continuously for emergency (such as sin-
gle engine) or high performance operation in climb or
level flight. This rating is considered 100 per cent
power and speed as a basis from which other operat-
ing conditions are calculated.

Section Il
Par. 1-2

T~
SECTION 11l ;{_
FLIGHT OPERATING DATA

d. MAXIMUM CRUISE RATING.—This rating
limits both the maximum power and maximum rpm
permissible for continuous operation with the mixture
control in “AUTOMATIC LEAN.” The Specific En-
gine Flight Chart shows the maximum rpm at which
the maximum cruising bmep may be maintained.

e. MINIMUM SPECIFIC CONSUMPTION.—Un.-
der most conditions of cruising operation, it is neither
necessary nor desirable to use the maximum cruising
power available from the engine. In such instances
maximum engine efficiency and, as a rule, propelier
efficiency is attained by maintaining the maximum per-
missible cruising torque or brake mean effective pres-
sure as set forth on the bmep Cruising Chart. (See fig-
ure 64.) Other power and speed combinations may be
selected from the Engine Operating Limits Curve and
lower values may be extrapolated. (See figure 66.)

2. AIR SPEED LIMITATIONS.

(These limitations and restrictions are subject to
change, and the latest service instructions and applica-
ble technical orders must be consulted.)

. MAXIMUM SPEEDS AND ACCELERA-
TIONS.—Restricted speeds for gross weights in ex-
cess of 26,000 pounds are given in the table below. The
restricted speed for any load in extremely rough air is
110 knots.

Gross Weight Permissible Accelerations Permissible Speed
(Pounds) (Positive) (Negative) (Knots—Indicated )
26,000 32¢g 16g 190
28,000 29¢g 15¢g 175
30,000 27g l4g 165
32,000 25¢ 13¢g 155
34,000 23¢g 12g 145
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Par, 2-3-4 AN 01-5MC-1
LA.S. (INSTRUMENT
READING) CORRECTION
Landing Gear and Wing Tip Floats Retracted
100 Knots Add 6 Knots
120 Knots Add 6 Knots
140 Knots Add 5 Knots
160 Knots Add 4 Knots
180 Knots Add 1 EKnot
Landing Gear Down—Wing Tip Floats Retracted
60 Knots No Correction
70 Knots Add 2 Knots
80 Knots Add 4 Knots
90 Knots Add 5 Knots
Landing Gear Retracted—Wing Tip Floats Down
w 60 Knots Substract 2 Knots
70 Knots Mo Correction
80 Knots Add 3 Knots
90 Knots Add 4 Knots

Figure 32—Air Speed Installation Correction Table

In unusually rough air the permissible speeds
listed above are further progressively reduced accord-
ing to the degree of turbulence. Under extremely ad-
verse conditions a.speed range of 100 to 110 knots is
recommended. This is considered to be the most fav-
orable range for extremely rough air, based on con-
trol and strength limitations,

In addition to the above restrictions on accelera-
tion and speed, increasing care in methods of opera-
tions is considered essential at the higher gross weights.
Turns should be more moderate and all control move-
ments should be smoother than when operating at
lower gross weights.

The maximum recommended gross weights for
take-off and landing are:
Operations from rough water
and ordinary fields . .. . 27,300 pounds
Operations from smooth water
and smooth prepared runways 34,000 pounds
Take-off from smooth prepared

50

runways with jettisonable Joad
of approximately 2000 pounds. 36,400 pounds
Floats should not be lowered at indicated speeds
greater than 120 knots,

Landing gear should not be lowered at speeds
greater than 120 knots.

b. MINIMUM SPEEDS.—Do not operate the auto-
matic pilot at indicated air speed of less than 85
knots.

For stalling speed at various gross weights see
Section 11, paragraph 14,

3. AIR SPEED INSTALLATION CORRECTION
TABLE.
(See figure 32.)

4. BALANCE COMPUTER DESIGNATION.

The balance computer used on this airplane is
known as the “LOAD ADJUSTER™ and is used with
the AN 01-1B-40 weight handbook.
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1. EMERGENCY OPERATION OF
LANDING GEAR.
(See figures 33 and 34.)

a. If gear fails to lower when handle is pushed down,
check hydraulic pressure gage. If gage shows over 1000
pounds pressure, return handle to “UP” position and
repeat attempt to lower gear. If gear does not lower

*on second attempt, leave gear handle locked in
“DOWN?” position and:

b. Release the main wheel up-locks by pulling out
the “Tee” handles at the main wheel wells and turning
handles a quarter turn. :

c. Work gear down by rocking the airplane approxi-
mately 14° to each side.

d. Use the emergency “DOWN.LATCH” lever to
straighten out the main support struts and latch the
gear in the down position. To do this, first insert emer-
gency “DOWN.LATCH?” lever through access door
provided in side of wheel well, and engage the handle
end of the lever over the bolt provided on the auxil-
iary keel. With the handle end of lever supported by
the bolt, guide the outboard end of the lever into the
strut socket located just above the pivot point in the
strut.

e. Push firmly on the lever to straighten out the
strut and the gear will latch down. Repeat the same op-
eration for gear on opposite side.

f- Unlock nose wheel doors by pushing door lock
handle aft, thus releasing the door lock pins. The door
lock handle is located on the starboard side, forward
of bulkhead 1.

g. Insert hydraulic hand pump handle (stowed on
the forward starboard face of bulkhead 2) in the aft
end of the port door torque tube (located aft of bulk-
head 2) and push inboard (clockwise). Rotate until
starboard door torque tube has turned sufficiently to
allow insertion of the emergency “DOWN-LATCH”
lever handle.

h. Insert emergency “DOWN-LATCH?” lever han-
dle in the aft end of the starboard door torque tube
and push inboard (counter-clockwise). This rotates the
torque tube and thus opens the nose wheel well doors.

i. Lock torque tube in “DOORS OPEN” position by

SECTION 1V

EMERGENCY OPERATING
INSTRUCTIONS

swinging locking link inboard over the lug on the torque
tube end fitting. Insert locking pin and retain with
safety pin.

j- Remove the aft cover plug of the nose wheel and
insert emergency lever through the hole. Strike the end
of the up-latch sharply to unlatch the nose gear.

k. Attach the emergency lever to the torque tube be-
tween the packing nut and the jack fitting, so that the
ratchet pawl fits into the teeth of the jack fitting. Using
the lever as a ratchet, force the gear into the down
position. To lock, use a slow, heavy push.

L. Remove the forward plug of the wheel well cover
to examine the down-latch, and use emergency
“DOWN-LATCH?” lever to determine if the down-
latch is locked. If it is locked, the red collar on the
lever will not extend above the hole in the cover, and
the oleo strut will be vertical and against the down
bumper.

CAUTION

Before operating gear again, be sure to re-
lease the emergency door lock pin.

If the landing gear failure is due to failure of star-
board engine or engine driven hydraulic pump, and not
to loss of fluid caused by leaking reservoir or lines, the
gear may be lowered with pressure supplied by the
hand pump. Latch control handle in “DOWN?” posi-
tion before operating pump. Be sure to check “LAND-
ING GEAR WARNING” indicator lights. To raise
gear latch control handle in “UP” position and oper-
ate hand pump as described above.

2. EMERGENCY OPERATION OF FLOATS.
(See figures 35 and 36.)
a. TO LOWER FLOATS:

(1) Remove hand crank from stowage on star-
board side of bulkhead 4 below engineer’s seat.

(2) Engage crank in socket marked “FAST” and
crank counterclockwise. The socket is located in center
of bulkhead below engineer’s seat.

b. TO RAISE FLOATS:

(1) Insert crank in socket marked “FAST” and
turn clockwise until load gets too heavy to operate
easily.
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UP=LOCK

EMERGENCY
RELEASE

2 OPEN HATCH ON
INSIDE WALL OF

WHEEL WELL,

SET SELECTOR

VALVE AT “DOWN?*
POSITION.

4 ATTACH HAND-LEVER
AS SHOWN, BAR “B”

PASSING THROUGH HATCH AND
ENGAGING SOCKET IN MAIN

STRUT. PUSH STRUT OUTB‘D
INTO LOCKED POSITION,

5 PULL UP-LOCK
EMERGENCY RELEASE
AT THE SAME TIME PUSH
STRUT OUTWARD CAUSING
GEAR TO FALL OUTB’D. (MAY
BE ACCOMPLISHED BY
ROCKING SHIP)

EMERGENCY
HAND
LEVER

STOWAGE

AFT OF

MAIN STRUT
WELL

Figure 33—Emergency Lowering of Main Landing Gear
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OBTAIN HYDRAULIC
HAND PUMP HANDLE
FROM STOWAGE ON
BLKD 2 AND
EMERGENCY HAMD
LEVER FROM STOWAGE
AFT OF BLKD 2

MOVE NOSE DOOR LOCHK LEVER _
AFT TO UNLOCK NOSE WHEEL : .Z- TR B BTSRRI T g
DOORS 4 INSERT HYDRAULIC
. HAND PUMP HANDLE
N HOLES IN AFT END
OF SHAF T - PORT NOSE
DOOR MOVE INBD TO
ROTATE STBD. NOSE
DOOR SHAFT SLIGHTLY

1 SET INDICATOR HANDLE
OF SEJ_ECTOR VALVE AT
DOWN" POSITION

5 INSERT EMERGENCY

HAND LEVER IN HOLES
IN AFT END OF SHAFT-
PORT NOSE DOOR
MOVE INBD TO OPEN

DOORS

OPEN WITH BarR B

9 INSERT LEVER INTO PORT
AND PIN'P

IN TOP OF WHEEL WELL
AT S5TA 10 WHEN LOCKED
THE RED BANMD ON LEVER
HANDLE WILL BE BELOW
PORT

6 LOCHK NOSE DOORS

ATTACH RACHET END ikt s
OF LEVER TO STBD END THROUGH PORT |M

. TOP OF WHEEL WELL
OF MNOSE GEAR SHAFT
AND LOWER GEAR BY AMND RELEASE UPLOCK
MOVING HANDLE BACK
AND FORTH

Figure 34—Emergency Lowering of Nose Gear
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Figure 35—Float Crank Ready to Operate

(2) To raise floats the remainder of the distance,
move crank to “SLOW?” socket and continue to turn
clockwise until floats are latched in the up position.

3. EMERGENCY TAKE-OFF.

If oil was diluted when engines were last stopped,
take-off may be made as soon as pressure is steady at
around 65 to 75 pounds.

If oil was not diluted, after starting engines, the oil
dilution valve may be opened intermittently at inter-
vals of a few seconds for a period of about 15 seconds,
or until oil pressure is constant.

CAUTION
This method is suggested only if time and ex-
treme temperature conditions do not permit
engine warm-up in a normal manner.

Be sure propellers are in highest rpm (full low
pitch) position.

Leave cowl flaps open. Closing cowl flaps will not
assist warm-up and will damage engine,

Proceed with normal take-off.

4. ENGINE FAILURE DURING TAKE-OFF.

In case of engine failure at a low air speed and/or a
low altitude, the pilot must immediately choose be-
tween throttling the remaining engine and landing
straight ahead (if the ground or water is suitable); or
retracting landing gear or floats, carefully building up
speed, and continuing in flight until a safe landing
can be effected.

If decision is made to land, less damage will prob-
ably result if the landing gear is retracted, unless
there is a perfect field ahead.

If the landing is to be made on good terrain, but in
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Figure 36—Float Crank in Stowed Position

a limited space, the airplane should be stalled in; then
brought promptly to the three-point attitude and brakes

applied. Landings of this type can be made most suc-
cessfully if tires and brakes are in good condition.

If continued flight is undertaken, each maneuver
should be made as gently as possible, to avoid an at-
titude from which recovery is impossible.

When it is necessary to ‘obtain altitude immediately,
landing gear or floats should be retracted; however,
since the hydraulic pump is located on the starboard
engine, failure of that engine will make retraction of
the landing gear impossible except by emergency meth-
ods requiring approximately five minutes. (See Sec-
tion IV, paragraph 1.) Floats are controlled electrically,
so that failure of an engine will not affect their opera-
tion. Time required to retract the floats is 20 seconds,

The airplane must be trimmed (rudder tab first,
aileron tab second) for as good a “hands off” condi-
tion as possible.

Banks must be made with the dead engine high, and
only shallow banks should be attempted.

Feather the useless propeller to reduce the drag. If
propeller cannot be feathered, place it in low rpm po-
sition to reduce vibration, Sufficient air speed will cause
the propeller to windmill and turn the dead engine
over fast.

Leave propeller of the useful engine in the high rpm
position to give maximum engine power output. Shut
off the fuel to the useless engine with the fuel selector
valve as soon as practicable. The use of more than
rated power at any altitude must be kept to a minimum
to avoid overheating and detonation which will result
in damage to, if not complete failure of, the remaining
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engine. The use of a rich mixture will help slightly to
keep engine cylinder temperatures down.

When landing, rapid settling of the airplane must
be anticipated, particularly at the time that landing
gear or floats are lowered. Before landing is attempted,
the pilot should gain all the altitude possible, and
where practical, simulate landing procedure by lower-
ing wheels or floats and reducing power. Lowering of
the wheels by use of the emergency hand pump will re-
quire approximately three minutes, (See Section IV,
paragraph 1.)

5. ENGINE FAILURE DURING LANDING.

If engines fail on landing, the procedure recom-
mended is as follows:

Take care not to lose air speed.

Trim rudder and aileron tabs. “HANDS-OFF”
trim, if possible.

Place the propeller in the low rpm position, if pos-
sible.

: Feather the useless propeller as soon as possible. If
propeller cannot be feathered it should be allowed to
windmill in the low rpm position.

Shut off fuel to the dead engine, and shut off the
fuel selector valve as soon as practical.

Place the propeller of the good engine in high
rpm position if power is needed to reach the landing
spot. (Do not exceed maximum permissible engine
overspeed of 3,060 rpm for 30 seconds.)

Rapid settling of the airplane must be anticipated.

If the landing gear or floats have not been lowered
at the time of engine failure, considerable loss of alti-
tude may be expected when they are lowered. If the
starboard engine fails, the hydraulic system pump will
be inoperative, and landing gear must be lowered by
emergency methods requiring approximately three
minutes. (See Section IV, paragraph 1.) If conditions
permit, altitude should be attained and a few land-
ings simulated at a safe altitude.

6. MISCELLANEOUS EMERGENCY MEASURES.

a. EMERGENCY LANDING ON LAND —
WHEELS UP.—In the event the landing gear fails to
lower prior to landing and cannot be lowered by emer-
gency means, a normal power-on landing should be
lnade.

If landing is to be attempted on clear terrain,
floats should be lowered.

If landing on terrain where any obstructions exist,
such as brush or trees, floats should be up.

b. EMERGENCY ESCAPE HATCHES. (See fig-
ure 37.)—The only safe escape available in flight is
through the waist gun blisters or the tunnel gun hatch.
The only other escapes are through the bow turret
manhole, the pilot’s compartment hatch and the navi-
gator’s hatch, but are only suitable for use on the
water.

Section IV
Par. 4-5-6

c. DITCHING.—No ditching procedure has been
established for this airplane. Crew members should re-
main at their respective stations until landing is ef-
fected.

d. LIFE RAFT.—A Mark VII, Type D, seven man
life raft is stowed on the forward face of bulkhead 7 on §
the port side. It is held in place by two straps with'
quick release buckles. (See figure 37.)

To remove the life raft for use:

(1) Unbuckle the two retaining straps.

(2) Throw the complete assembly through the
blister opening.

(3) Pull the rip cord. This action should open the

CO, gas container and automatically inflate the life
raft.

CAUTION

If the life raft fails to inflate automatically
on pulling the rip cord, the CO, containers
must be opened manually.

Emergency provisions and equipment are con-
tained in the life raft. A snubbing rope is attached to
the structure of the airplane and to the life raft to pre-
vent it from drifting away. After the raft is occupied,
the snubbing rope should be released as soon as pos-

sible,

e. FIRE EXTINGUISHERS. (See figure 37.)—
Four CO, shatterproof type fire extinguishers are lo-
cated in the airplane.

(1) One five pound capacity portable fire ex-
tinguisher is located on the port forward side of bulk-
head 4.

(2) One two pound capacity hand fire extinguish-
er is located on the starboard aft side of bulkhead 2.

(3) One two pound capacity hand fire extinguisher
is located on the face of starboard shear web, between
bulkheads 4 and 5.

(4) One two pound capacity hand fire extinguisher
is located on aft face of bulkhead 6 below watertight
door at center of ship.

Note

Full instructions for use and maintenance are
written on each fire extinguisher.

f. LIFE JACKETS AND PARACHUTES.
(See figure 37.)

(1) LIFE JACKETS.—Eight life jackets are lo-
cated in the airplane at the following positions:

(a) One on the forward port face of bulkhead
6 and one on the aft port face of bulkhead 6.

(b) One on the aft face of bulkhead 4 at the

center of the airplane below the watertight door.

(c) Two on the forward starboard face of bulk-
head 2 behind the copilot’s seat.
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Figure 37—Emergency Equipment and Escape Roufes
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(d) One on the bottom of the airplane forward
of bulkhead 4 on the starboard side.

(e) One on the forward side of the aft food
locker, which is on the forward starboard side of bulk-
head 5.

(f) One attached to the door of the radio op-
erator’s locker, located forward of bulkhead 4.

(2) PARACHUTES.—Eight parachutes are lo-
cated in the airplane at the following positions:

(a) Two on forward face of bulkhead 6 near the
floor; one on the port and one on the starboard side.

(b) One between bulkheads 4 and 5 on shear
*web, starboard side, near the top.

(c) One on forward face of bulkhead 4 at cen-
ter line of ship below watertight door.

(d) One forward of beltframe 3.0 on port side
at top of airplane.

(e) Two on the aft face of bulkhead 2 at cen-
ter of ship; one is above the watertight bulkhead door
and one below.

(f) One on the forward inboard edge of the
navigator’s table.

(3) ASSIGNMENT OF LIFE JACKETS AND
PARACHUTES.—Each member of the crew should
be assigned a certain life jacket and parachute, and
shown their locations before flight, to prevent con-
fusion in case of emergency.

g. FIRST AID KIT.—The first aid kit is located on
the upper forward port side of bulkhead 6. Complete
instructions for use of contents are contained inside the
kit. Check to see that the seal on the kit has not been
broken,

h. BILGE AND REFUELING PUMP.—A combi-
nation bilge and refueling pump is stowed on the hull
bottom between beltframe 5.75 and bulkhead 6, on the
starboard side of the ship.

(1) BUAER SERIAL NOS. 46639-46698 INCL.,
46724.—The unit installed on this block of airplanes
consists of two pumps, (one for fuel and one for bilge
water) and an electric motor.

(a) To operate as a refueling unit proceed as
follows:

I. Remove unit from its stowage and plug
electrical cable into any convenient utility receptacle.

2. Attach fuel hose (nozzle section) to fuel
pump outlet. The fuel pump is located by an artow on
control housing. Attach second length of fuel hose to
fuel pump inlet.

3. Pull control handle out and over to re-
fueling pump side.

4. With pump and hose in refueling position,
start pump by moving push rod switch, located at the
base of the electric lead-in box, to “ON” position.

(b) To use the unit as a bilge pump proceed as
follows:

I. Remove unit from its stowage and plug
electrical cable into any convenient utility receptacle.

2. Attach water hose to bilge pump outlet.
The bilge pump is located by an arrow on control hous-
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ing. Attach second length of water hose to bilge pump
inlet,

3. Cock control handle toward bilge pump
before starting motor.

4. With pump and hose in bilging position,
start pump by moving push rod switch, located at the §
base of the electric lead-in box, to "ON” position.

Capacity of refueling pump is 1500 gallons
per hour, and of bilge pump is 840 gallons per hour.

(2) BUAER SERIAL NOS. 63993 AND ON.—
The latest bilge and refueling pump consists of a com-
bination pump and electric motor. A suction hose and
a discharge hose come with the unit.

(a) With the discharge hose attached to the
“OUT” port and the suction hose attached to the
“IN” port of the unit, operate as a fuel pump as fol-
lows:

1. Statically ground the suction hose, the unit,
and the discharge hose.

2. Prime the pump with two quarts of fuel
thru the discharge port and then connect the discharge
hose.

3. Attach one connector of the electric cable
assembly to the unit, plug the other into the proper
airplane receptacle and open the nozzle to the first
position. As flow starts the nozzle may be fully opened.

(b) To use the unit as a bilge pump proceed
as follows:

1. Remove the strainer in the nozzle tube.

2. Proceed as instructed above for fueling.

3. After use, remove and clean suction strain-
er assembly and clean and flush unit.

-

Figure 38—Bilge and Refueling Pump
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1. REMOTE COMPARTMENTS.

a. Bomber’s Compartment.

b. Engineer’s Compartment.

¢. Controls in Radio Operator-Navigator’s Compart-
ment.

d. Crew’s Quarters.

e. Waist Gun Compartment.

f- Tail Compartment.

2. OPERATION OF OXYGEN EQUIPMENT.
(See figure 39.)

This airplane carries two portable individual supply
type diluter-demand oxygen units, which have their
own integral supply system, oxygen regulators and flow
indicators. Mountings for these units are placed at the
pilot’s, co-pilot’s and engineer’s stations. The units may
be carried to the various parts of the airplane as
required.

CHECK LIST
This check list is to be used prior to take-off
whenever there may be a possibility of flight
to oxygen altitudes.

a. Close emergency valve.

b. Open cylinder valve, allowing at least 10 seconds
for pressure in line to equalize. Pressure gage should
read 1800 = 50 pounds per square inch if the cylinder
is fully charged.

c. Close cylinder valve after a few minutes, observe
pressure gage and simultaneously open cylinder valve.
If gage pointer jumps, leakage is indicated.

d. If leakage is indicated, test further. Open cylinder
valve, carefully noting pressure gage reading, then close
cylinder valve. If gage pointer drops more than 100
pounds per square inch in five minutes, there is exces-
sive leakage and the unit must be repaired prior to use.

e. Check mask fit by placing thumb over end of mask
tube and inhale lightly. If there is no leakage, mask
will adhere tightly to face due to suction created. If
mask leaks, tighten mask suspension straps and adjust

' WARNING

Do not use mask that leaks.

SECTION V
OPERATIONAL EQUIPMENT

f. Couple mask securely to breathing tube by means
of quick-disconnect coupling.

CAUTION
Mating parts of coupling must be fully en-
gaged, and not “cocked.”

g- Open cylinder valve. Depress diaphragm knob
through hole in center of regulator case, and feel flow
of oxygen into the mask; then release diaphragm knob.
Breathe several times, observing oxygen flow indicator
for “blink”, verifying the positive flow of oxygen.

Note

Since the amount of added oxygen is very
small at sea level, the oxygen flow indicator
may not operate while the plane is on the
ground. In this case, turn air-valve to “OFF”
or to "ONE-HUNDRED PER CENT OXY-
GEN?, and test again. If oxygen flow indicator
operation is now satisfactory, re-set air-valve
to “"ON” or “NORMAL OXYGEN?”, in which
setting adequate oxygen flow and “blinker”
operation will be assured at oxygen use alti-
tudes.

h. Check emergency valve by turning counterclock-
wise slowly until oxygen flows vigorously into mask,
then close emergency valve.

OPERATING INSTRUCTIONS

Oxygen shall be used at all flights above 10,000 feet
and on night flights above 5,000 feet (except by per-
sonnel whose keenness of night vision is not essential).
On flights of more than four hours between 8,000 and
10,000 feet, oxygen should be used at least 15 minutes
out of each hour.

a. Open oxygen cylinder valve. Pressure gage should
read 1,800 == 50 pounds per square inch if cylinder is
fully charged.

CAUTION
If cylinder is not fully charged, replace with
a new cylinder and re-check.

b. Set regulator air-valve to “ON” or “NORMAL
OXYGEN?” except when presence of excessive carbon
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monoxide is suspected, then set to “OFF” or “100
PER CENT OXYGEN.”

¢. Put on oxygen mask and couple securely to breath-
ing tube by means of quick-disconnect coupling,

CAUTION
Be sure that quick-disconnect coupling is fully
engaged.
d. Check mask fit as outlined in “Check List” by
squeezing mask tube.

CAUTION
Never check mask fit by squeezing mask tube
while Emergency Valve is “ON.”

e. Depress diaphragm knob through hole in center
of regulator case and feel flow of oxygen into mask;
then release diaphragm knob. Breathe several times,

EQUIPMENT
AN /ARC.5 (Pilot Controlled)

SCR 269F/G (Pilot Controlled)
AN/ARN.8 (Pilot Controlled)
AN/AIA-2 (Pilot and Radioman Controlled)

RAX-1 (Radioman Controlled)
AN-ARC.5 (Radioman Controlled)

AN/ART-13 (ATC) (Radioman Controlled)
LM-14 (Radioman Controlled)

AN/APN-1 (Pilot Controlled)

observing oxygen flow indicator (if installed) for
“blink,” which verifies the positive flow of oxygen.

Note
Do not use oxygen supply below 300 pounds
per square inch, except in an emergency.

f- Upon completion of oxygen usage, close cylinder

valve.
WARNING

Use emergency valve only if regulator becomes
inoperative or anoxia is suspected.

3. OPERATION OF COMMUNICATION
EQUIPMENT.

a. GENERAL.—The radio navigation, communica-
tion, and other electronic equipment installed in the
PBY-6A airplane consists of the following equipment:

PURPOSE

Provides: Reception on tunable LF range and MHF
receivers; reception on pre-tuned VHF command re-
ceiver transmission on pre-tuned MHF and VHF
transmitters; In addition three MHF alternate trans.
mitter units are provided in storage racks.

Automatic Radio Compass provides aural and visual
indications.

Marker Beacon receiver, provides aural and visual
indications.

Provides audio distribution and control of receiver
outputs and transmitter sidetone.

Provides LF-MHF.HF liaison reception.

Provides tunable MHF reception—for emergency or
special use.

Provides pre-tuned LF-MHF.HF high power liaison
transmission.

Frequency meter; provides means of checking fre-
quency of radio signals.

Provides direct indication of altitude,

Note

Provisions have been made for the following
types of radar equipment: AN/APX.2,
AN/APS.3 and ABA-1 as an alternate for
AN/APX.2,

WARNING

Operation of this equipment involves the use
of high voltages which are dangerous to life.
Operating personnel must at all times observe
all safety regulations. Do not change tubes or
make adjustments inside equipment with the
high voltage on, etc.

The equipment is located as follows: (See figures 40 and 41.)
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AN/ARC-5 COMMAND EQUIPMENT

EQUIPMENT
.19 to 9.1 Megacycle Receivers.

2.1 to 9.1 Megacycle Transmitters.

Very High Frequency (VHF) Transmitter and Re-

ceiver.

Transmitter Control Box for VHF and (2.1-9.1)
Megacycle Transmitters,

Receiver Control Boxes for (.19-9.1) Megacycle Re-
ceivers,

Modulator and Dynamotor.

Antenna Relay Unit,

Jack Boxes.

LOCATION

One (.19-.55) megacycle receiver and one (3-6)
megacycle receiver located on the aft starboard side
of bulkhead 2 over radar operator’s rack. Both are lo.
cated on the forward part of the rack.

One (3.6) megacycle receiver located outboard of the.
interphone amplifier on lower portion of radio opera-
tor’s rack.

Three additional (.19-.55), (1.3-3), and (6-9.1) meg-
acycle receivers stowed on rack on top of the food
locker, which is forward of bulkhead 5 on the star-
board side of the airplane.

One (3-4) megacycle transmitter located on the top
and outboard part of the radar operator’s rack.

Four additional (2.1-3) (4-5.3) (5.3-7), and (7-9.1)
megacycle transmitters stowed aft of bulkhead 4 under
the rack which contains the dynamotors.

Located on top of the radar operator’s rack. The
receiver located in inboard position and the transmitter
located adjacent to and outboard of the receiver.

Located on the forward face of bulkhead 2 above the
pilot’s switch panel and on the center line of the air-
plane.

Two receiver control boxes located directly over the
pilot’s seat on the port side of the fast feathering
switches.

The control for the receiver on the radio operator’s
rack is located on the forward face of bulkhead 4 un-
der the main distribution panel and inboard of the
radio power junction box.

On the starboard side between bulkhead 2 and sta-
tion 2.5 near the skin line and just above the chine.

On the aft side of the channel which hangs from
beltframe 2.5 over the radar operator’s station. This
channel supports the aft end of the rack which supports
the low frequency receivers.

One on the pilot’s equipment panel beside the pilot’s
seat.

One on the copilot’s equipment panel beside the co-
pilot’s seat.

One below the radio operator’s table on the inboard
face of the vertical angle which supports the table.

RAX.1 LIAISON. RECEIVING EQUIPMENT

Receivers,
Junction Box.

On top of the radio operator’s rack.

Outboard of the radio operator’s rack between sta-
tions 3.33 and 3.66.

AN/ART-13 LIAISON TRANSMITTING EQUIPMENT

Transmitter.
Antenna Loading Coil.
Antenna Shunt Capacitor.

'Dynamotor.

Below RAX-1 liaison receivers on radio operator’s
rack.

Aft of bulkhead 3 and forward of radio operator’s
rack.

On lower part of radio operator’s rack, between an.
tenna loading coil and station 3.33.

On aft end of dynamotor rack, which is on starboard
side, aft of bulkhead 4.1, inboard of shear web.
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RL-24C INTERPHONE AMPLIFIER
Amplifier. On aft part of radio operator’s rack, under the ART-
13 transmitter.
Dynamotor. Aft of AIA-2 dynamotor, on top of dynamotor rack.

AN/AIA-2 INTERPHONE DISTRIBUTION SYSTEM:
Control Boxes. Pilot’s—On pilot’s equipment panel.
Copilot’s—On copilot’s equipment panel.
Radio Operator’s—Over radio operator’s table, for-
ward side of bulkhead 4.

Station Boxes. Bombardier's—Starboard and forward of statio
0.33. )

Navigator’s—Over navigator’s table and on lower
aft part of rack which supports AN/APN-4 indicator.

Radar Operator’s—Lower aft part of radar opera-
tor’s table, outboard of sliding writing table.

Engineer’s—Port side of compartment opposite en-
gineer’s seat.

Port Waist Gunner’s—Under longeron which runs
fore and aft under blister approximately 12 inches for-
ward of the gun post.

Starboard Waist Gunner’s—Same as port waist gun-
net’s only on starboard side.

Tunnel Gunner’s—Port side, forward of station 7.5,
outboard and slightly aft of flare release tube.

Junction Box. Between station 2.5 and bulkhead 3 on starboard
side, forward of radio operator’s rack and below the
window.

Dynamotor. . Top forward position on dynamotor rack.

Interphone Distribution Box. Starboard and forward of bulkhead 3 over radar op-

erator’s seat.

AN/ARN-8 NAVIGATIONAL EQUIPMENT

Receiver. Above navigator’s visual indicator on the rack aft of
bulkhead 2, above navigator’s table.
Indicator Light. Above automatic pilot controls and below and be-

tween the manifold pressure gages on pilot’s instru-
ment panel.

AN/APN-4 NAVIGATIONAL EQUIPMENT

Receiver. Port side under navigator’s table, just forward of
station 2.5,

Visual Indicator. Over the navigator’s table, under the AN/ARN.8
receiver.

SCR-269F /G NAVIGATIONAL EQUIPMENT

Receiver. On top aft section of radio operator’s rack, forward
of bulkhead 4 and outboard of main distribution panel.

Control Box. Over the copilot’s seat forward of copilot’s projector
light and outboard of fast feathering switches.

Indicator. On pilot’s instrument panel (on port side) above
vacuum control valve.

Junction Box. Above and outboard of radio operator’s rack and
aft of station 3.33.

Inverter. On forward part of dynamotor rack under AIA.2

and RL-24C dynamotors.
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Transmitter-Receiver.
Power Junction Box.
Indicator Lights.

Selector Switch.

Indicator.

LM-14 Frequency Meter.

Figure 42—
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AN/APN-1 NAVIGATIONAL EQUIPMENT

Aft of bulkhead 4 on port side of airplane on a
bracket built up from bottom of airplane.

Aft side of bulkhead 4 between bulkhead 4 and the

transmitter-receiver.

Starboard side of automatic pilot controls on pilot’s’
instrument panel. :

Starboard side of pilot’s instrument panel inboard
of landing gear warning lights and between turn and
bank indicator and hydraulic pressure gage.

Port side of pilot’s instrument panel, outboard and
slightly above remote compass indicator, inboard and
above vacuum control valve.

LM-14 FREQUENCY METER

On rack forward and outboard of main distribution
panel and above radio operator’s rack.

TRANSMITTER
UNIT

DYNAMOTOR
POWER UNIT

ANTENNA LOADING COIL
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b. PILOT’S AND COPILOT’S OPERATING
INSTRUCTIONS.

(1) UPON ENTERING COCKPIT.—Plug the
headset into the phone extension cord leading to the
Jack Box. Make certain that the microphone and head-
set plugs are fully engaged in the Jack Box. If the use
of a mask or lip microphone is anticipated, connect
either one to the mask microphone extension cord
leading to the Jack Box.

(2) POWER FOR RADIO.~With only the Bat.
tery Switch on, power will be supplied to the ICS
equipment and the ARN.8 Marker Beacon receiver.
With the Battery Switch on, engines running, and gen-
erator charging, turn on the Pilot’s Radio Master
Switch. This supplies power to all additional pilot-
operated equipment (ARC.5 and SCR.269.F or SCR-
269-(3). Meanwhile, the radioman will have turned on
his Master Switch, which supplies power to the RAX-1
veceivers, ART.13 (ATC) transmitter, and an addi-
tional HF ARC.5 receiver. While waiting about one
minute for the equipment to warm up, turn off all audio
outputs by throwing all nine of the toggle switches
on the Interphone Control Box to “OFE”

CAUTION

Do not operate the radio equipment unless
either the auxiliary generator or main engine-
driven generators are delivering power to the
main bus. The radio equipment should be op-
erated from the batteries in an emergency
only.

(3) INTERPHONE TEST.—On the Interphone
~ Control Box, place the “ICS, TRANS.1, TRANS.2,
TRANS-3” switch on "ICS”; press the press-to-talk
switch on the microphone and call the other stations.
Release the press-to-talk switch while awaiting replies.
The ICS system should also be checked using the mask
or lip microphone if such is provided. In this case, the
microphone switch must be pressed in order to talk.

(4) RECEPTION IN GENERAL.—On the In.
terphone Control Box, provision is made by the nine
toggle switches along the top front of the box for nine
receiver outputs, of which the pilot, copilot, or radio-
man may select any single receiver, or combination of

- receivers, without affecting the reception of other listen-
ers. Range-filter switches are so connected that any of
the above flight crew members may select RANGE,
VOICE, or BOTH from either of two range frequency
receivers without affecting other crew members. To
select any receiver, the pilot, copilot, or radioman has
only to turn on the switch associated with that receiver.
If either the LF ARC.5 Receiver or the SCR-269-F/G
Receiver is selected, he may then use the range-filter
switch to select RANGE, VOICE, or BOTH. The fol.
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lowing table gives the outputs controlled by each of
the nine switches.

SWITCH NO.

(left to right) EQUIPMENT OUTPUT

1. LF AN/ARC-5 with range filter—pilot
tuned,

2 SCR-269-F/G Radio Compass with
range filter—pilot tuned,

3. AN/ARN.§ Marker Beacon Receiver
—no tuning required.

4. HF AN/ARC.5 plus transmitter side-
tone—pilot tuned.

5. Not used.

6. HF AN/ARC.5—radio operator
tuned.

7. VHF AN/ARC-5 plus transmitter side-
tone-—pilot tuned.

8, "A” channel from RAX.1 Receivers

plus ART-13 (ATC) sidetone—radio
operator tuned.

9. “B” channel from RAX.-1 Receivers
plus ART-13 (ATC) sidetone—radio
operator tuned,

When switching on one or more of the above chan-
nels, the VHF AN/ARC-5 equipment {Switch No. 7)
should be the first to be set up. This equipment does
not have an individual volume control. Its output can
be adjusted only by means of the "VOLUME” con.
trol on the Interphone Control Box. The setting of this
control is, therefore, governed entirely by the audio
level desired from the VHF Receiver. The audio out-
puts from the other equipment must necessarily be ad-
justed by their individual volume controls. The order
in which these other equipments are switched on at
the Interphone Control Box is not important. Tuning
of the equipment associated with each receiver is de.
scribed below.

(5) VHF RECEIVER (VHF UNIT OF 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
signals, the squelch circuit reduces the receiver output
to zero, or almost zero, so that most of the noise picked
up by the receiver is not passed to the headphones;
thus, it is difficult to properly gauge receiver perform-
ance from its noise output. The tuning procedure is as
follows: On the Transmitter Control Box, push button
A, “B,” *C” or “D” according to the VHF channel
desired. On the Interphone Control Box turn on Switch
No. 7. Advance the “VOLUME” control for normal
reception if a signal is present. It is good practice to
set high for good operation of the rest of the equip-
ment. If a signal is not present, push one of the other
“A,” *B,” “C,” or *D” buttons to obtain a channel on
which a signal is present in order to check receiver op-
eration and to adjust the “VOLUME” control. Allow
six seconds for the channel shifting mechanism to ope
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erate, after pushing the button, before attempting to
check reception. If no signals can be heard on any of
the VHF channels, set the YVOLUME” control at
maximum (full clockwise). Turn off Switch No. 7 on
the Interphone Control Box and set up the remaining
receivers on which reception is contemplated.

(6) RANGE RECEIVER (LF UNIT OF ARC-
5)On the Interphone Control Box, turn on switch
No. 1, Throw the "RANGE, BOTH, VOICE" switch
to "BOTH.” On the LF Receiver Control Box, throw
the “CW.VOICE” switch to “VOICE.” Advance the
“SENSITIVITY” control until normal background
noise is heard., Tune in the desired station and re-
adjust the "SENSITIVITY” control for normal op-
eration. Normally, CW reception will not be used
on this receiver, but weak signals can be found more
readily if the “"CW.VOICE” switch is thrown to “CW?”
during the search. The switch should be thrown to
“YVOICE” for actual reception. For radio-range fly-
ing, the “SENSITIVITY” control should be set to
the minimum value required for reception in order
to avoid an incorrect course indication. When voice
reception only is desired from the range station, the
“RANGE, BOTH, VOICE” switch on the Inter
phone Control Box may be set on “VOICE.” For all
other signals this switch may be left on “BOTH.” The
“RANGE?” position of the switch is available for com-
plete elimination of voice signals, if desired. When
satisfied with operation, turn off switch No. 1 on the
Interphone Control Box.

(7) AUTOMATIC RADIO COMPASS (SCR-
269F or SCR.269-G).

(a) PRELIMINARY TUNING.~On the In-
terphone Control Box, turn on switch No. 2. Tune the
*“RANGE-BOTH-VOICE” switch to “BOTH.” On the
Radio Compass Control Box, set the “OFF.COMP-
ANT-LOOP” switch to "ANT.”

Note

When first tuning for a station always use the
“ANT” position because when the equipment
is on "COMP” position, the automatic volume
control is in the circuit and it is difficult to
tune accurately for maximum signal intensity
by sound or by use of the tuning meter. Pre-
liminary tuning on the “LOOP” is also unde-
sirable, because the loop may be in the null
position with reference to the desired station
and the station may not be heard at all.

Turn the band selector control to the desired
frequency band. Tune in the desired station by means
of the “TUNING” crank and rotate back and forth
for maximum deflection of the tuning meter and pref.
erably for maximum signal strength to make sure that

the desired station is properly tuned in, If the tuning

meter fluctnates (as on range stations), disregard it
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and tune for maximum signal strength. Listen for sta-
tion identification to be sure the correct station is being
received. (For aural identification of CW signals, the
“CW.VOICE” switch on the Radio Compass Receiver
in the Radio Operator’s compartment should be thrown
to “CW”.) Upon completion of preliminary tuning, the
following types of operation may be utilized:

(6) AUTOMATIC DIRECTION FINDING
AND HOMING.—Upon completion of preliminary
tuning, turn the “"OFF.COMP-ANT.LOOP” switch to
“COMP.” Adjust the “AUDIO” control on the Radio

Compass Control Box for satisfactory volume.

Mote
Qccasionally, the azimuth needle of the Radio
Compass Bearing Indicator (located on
pilot’s instrument panel) will spin violently
when the “OFF.COMP.ANT.-LOOP” switch
is turned to "COMP.” When this occurs, im-
mediately switch to the “ANT"” position and
wait for the needle to stop. Then turn back to
“COMP.” Repeat if necessary. Tuning to an-
other station will have no effect since this
rapid spinning is caused within the set itself.
Loss of the phasing antenna will cause a rela-
tively slow rotation of the needle. When this
occurs, aural pull procedure (operation on

“LOOP”) must be uvsed.

When the Radio Compass is operating prop-
erly on "COMP,” the Radio Compass Bearing Indica-
tor needle indicates bearing of the station relative to
the heading of the airplane. For homing, it is merely
necessary to switig the plane until the needle 1500 zero.
This type of operation will bring the plane to the radio
station regardless of drift; but, if drift is present, the
path will be a curved line. If the station being homed
on is a range station, do not attempt to fly the range
aurally at the same time because in the "COMP” posi-
tion the automatic volume control is in operation and
will cause a broad “on-course” aural indication,

(c) LOOP OPERATION.~Upon completion
of preliminary tuning, turn the “OFF.COMP-ANT.
LOOP” switch to "LOOP.” By means of the “LOOP
L-R” switch, rotate the loop to obtain a null (minimum
signal). The loop may be rotated quickly or slowly
depending on whether the "LOOP L-R” switch is de-
pressed or not as it is turned to L7 or "R’ It must
be realized that a high signal heard in the headset pro-
vides a sharp null while a low signal results in a wide
null, If the null is wide, advance the “VOLUME” con-
trol (clockwise). When the null has been narrowed as
much as possible by use of the "VOLUME” control,
the bearing can be closely determined by splitting the
null width on the azimuth dial. The null can be de.
termined by listening or by noting the dip in the tuning
meter deflection. :
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Figure 43—RAX-l Receiver
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CAUTION

The bearing obtained from the bearing in-
dicator is subject to 180° ambiguity.

(d) RANGE AND GENERAL RECEPTION.
—Tune in the signal as described in subparagraph (7),
(a) above. In flying radio ranges, certain precautions
must be taken. For the most reliable aural reception
of radio range signals, retain the “OFF-COMP-ANT-
LOOP?” switch on *ANT.” If precipitation static causes
poor reception, turn the switch to “LOOP” and rotate
the loop to the maximum signal position by use of the

a \';m
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“LOOP L-R” switch. However, do not rely on the sig-
nals received on “*LOOP” when near the station because
the “A” and *N” are often reversed, and the cone of si-

lence may be difficult to detect. Do not use “COMP”

position as 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 diffi-
cult to detect on this position. A range filter is available
for use on this receiver and is controlled by the
“RANGE-BOTH-VOICE” switch on the Interphone

Control Box.

Figure 44—LM-14 Frequency Meter
RESTRICTED 69
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(e) For more complete operating instructions
on this equipment, see Instruction Book for Operation
and Maintenance of Radio Compass SCR-269-F (AAF
T.0. No. 08-10-110) or Handbook of Maintenance In-
structions for Radio Compass SCR-269-G (AAF T.O.
No. 08-10-175).

(f) When satisfied that the equipment is func.
tioning satisfactorily, turn off switch No. 2 on the In.
terphone Control Box.

(8) MARKER BEACON RECEIVER.—No ad-
justments of this receiver are necessary by plane per-
sonnel. It operates the Marker Beacon Indicator light
on the pilot’s instrument panel, regardless of the po-
sition of Switch No. 3 on the Interphone Control Box.
The audio output signal from this receiver may be
heard in the headphones by turning on switch No. 3.

(9) HF RECEIVER (HF UNIT OF ARC.5).—
On the Interphone Control Box, turn on switch No. 4.
On the HF Receiver Control Box, throw the “CW-
VOICE” switch to “VOICE.” Advance the “"SENSI-
TIVITY” control until normal background noise is
heard. Tune in the desired station and readjust the
sensitivity control for normal operation. Normally, CW
reception will not be used on this receiver, but weak
voice signals can be found more readily if the “CW.
VOICE” switch is thrown to “CW” during the search.
The switch must be thrown to “VOICE” for actual re-
ception, When satisfied that the receiver is operating
satisfactorily, turn off switch No. 4 on the Interphone
Control Box.

(10) ADDITIONAL CHANNELS.—In addition
to the above facilities, three receiver channels from
equipment tuned by the Radio Operator can be
switched to the headphones at the Interphone Control
Box. Switches MNo. 6, No. 8 and WNo. 9 provide recep-
tion on an additional HF ARC.5 Receiver, Channel
"A” from the RAX-1 receivers and channel "B” from
the RAX.1 receivers respectively. The tuning of these
receivers is performed by the radio operator.

(11) TRANSMISSION IN GENERAL.— The
four-position switch on the Interphone Control Box
serves to switch the microphone to ICS, the ARC.S
equipment, or the ART-13 (ATC) equipment. In po-
sition “TRAMS-1,” the microphone controls the ARC.5
equipment HF or VHF depending on the channel se-

tected by the Transmitter Control Box. On “TRANS. -

2" position, no transmitter is provided in this installa-
tion. “TRANS-3” position provides for control of the
ART.13 (ATC) transmitter, Sidetone is provided thru
the channels of the receiver associated with the trans-
mitter selected, provided that the receiver output is
switched on at the Interphone Control Box. The pilot,
copilot, or radioman may also switch control of the
WHF transmitter to members of the gun crew. To do
this, he throws his “OFF.RADIO TURRET STA-
TIONS” switch to “RADIO TURRET STATIONS.”
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When the switch is thrown to this position, any mem-
ber of either the flight or gun crew may use the VHF
transmitter. With the switch thrown to “QFF,” the
gun crew is restricted to use of the interphone only.

(12) ARC.5 TRANSMISSION.—On the Inter-
phone Control Box, place the four-position switch on
*TRANS-1.” On the Transmitter Control Unit, make
sure the rotary switch is set on “"VOICE.” For VHF
transmission, push buttons “A,” “B,” *C," or "D to
obtain the desired channel. Wait six seconds after op-
erating pushbutton, then press the press-to-talk switch
on the hand-held microphone and commence trans-
mission,

WARNING

The instructions on all transmission are sub.
ject to local limitations regarding radio silence,

If a mask or lip microphone is used in place of
the hand-held microphone, press the throttle switch.
For HF transmission, push button *2”; use microphone
as described above,

CAUTION

On the transmitter control box no button in
the second row should be pushed within six
seconds after pushing button “A,” “B,” “CV
or "D If this caution is not observed, the
band selector motor will continue to run and
dangercusly overheat. A symptom of a con.
tinuously running motor is a "dead” VHF
receiver. The motor may be stopped by press.
ing button “A” “B,” “C” or "D Button 37
should never be pushed because no radio
transmission will take place in spite of the
fact that sidetone will be heard. No transmit.
ter is provided for this button in this installa.
tion,

(13) ART.13 (ATC) TRANSMISSION —~Oper-
ation of this transmitter requires the cooperation of the
radio operator, who makes all necessary transmitter ad-
justments. The pilot then obtains control of the trans.
mitter by placing the four-position switch on the In.
terphone Control Box on “TRAINS.3.” Press the press-
to-talk button and commence transmission.

(14) The following Check-Off-List is provided for
the pilots:

(a) BEFORE TAKE.OFF.

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

2., Turn “ON” Pilot’s Master Radio Switch.

3. Test ICS. Have radioman line up his
equipment.

4. Set up VHF receiver first,

5. Set up remaining receiving equipment.
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6. Each pilot should then select the channels
he intends to use by means of the switches on his in.
dividual Interphone Control Box,

7. Set up trangmitting equipment on channels
most likely to be used.

(b} AFTER LANDING—Turn "OFF" Radio
Master Switch.

. RADIOMAN’S INSTRUCTIONS.

(1) UPON ENTERING THE RADIOMAN'S
COMPARTMENT.—Plug headset into the phone ex.
tension cord leading to the Jack Box. Make certain that
the microphone and headset plugs are fully engaged
in the Jack Box., If the use of a mask or lip micro-
phone is anticipated, connect either one to the mask
microphone cord.

(2) POWER FOR RADIO.—After the Battery
switch has been placed "ON,” power to the radioman
controlled equipment will be supplied by tarning “ON”
the Radio Power switch located in the Radioman’s
compartment, near the main distribution pavel. While
waiting about one minute for the equipment to warm
up, turn off the audio outputs by throwing all nine

of the toggle switches on the Interphone Control Box
t{} (’fc}}jp'?7

{3y INTERPHONE TEST.QOu the Interphone
Control Box, place the “ICS, TRANS.1, TRANS.2,
TRAMNS.3” switch on “ICS”; press the press-to-talk
switch while awaiting replies. The ICS system should
also be checked using the mask or lip microphone if
such is provided. In this case, the microphone switch
must be pressed in order to talk.

{4) RECEPTION IN GENERAL~On the In.
terphone Control Box, provision is made by the nine
toggle switches along the top front of the box for nine
receiver outputs, of which the pilot, copilot, or radio-
man may select any single receiver, or combination of
receivers, without affecting the reception of other listen-
ers. Range-filter switches are so connected that any of
the above flight crew members may select “RANGE,”
WOICE,” or "BOTH” from either of two range frec
quency receivers without affecting other crew ‘mem-
bers. To select any receiver, the pilot, copilot, or ra-
dioman has only to turn on the switch associated with
that receiver. If either the LF ARC.5 Receiver or the
SCR-269-F /(& Receiver is selected, he may then use the
range-filter switch to select "RANGE,” “VOICE,” or
“BOTH.”

When switching oo one or more of the channels, the
VHEF AN/ARC.3 equipment (Switch No. 7) should
be the first to be set up. This equipment does not have
an individual volume control. Its output can be ad-

. just:d only by means of the “VOLUME” control on

the Interphone Control Box. The setting of this con-
trol is, therefore, governed entively by the audio level
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desired from the VHF Receiver. The audio outputs
from the other equipment must necessarily be adjusted
by their individual volume controls. The order in
which these other equipments are switched on at the
Interphone Control Box is not important. Tuning of
the equipment associated with each receiver is de.
scribed below:

(5) HF RECEIVER (HF UNIT OF ARC.5).
On the Interphone Control Box, turn on switch No. 6.
The “VOLUME?” control should be set near maximum.
On the HF Receiver Unit, turn the “CW.VOICE”
switch to “CW” for reception of continuous-wave
telegraph signals or to "VOICE” for reception of voice
or tone-modulated telegraph signals, Tune to the de-
sired frequency as indicated on the dial. Adjust the
SSENSITIVITY” control to obtain maximum toles.
able noise level; the AVC action of the receiver will

" keep the audio output nearly constant for wide varia-

tion in-signal strength. When satisfied that this re-
ceiver is operating satisfactorily turn off switch No. 6.

(6y RAX.1 RECEIVERS—On the Interphone
Control Box, turn on Switch No. 8 (Channel “A» from
RAX.1 Receivers). Select the receiver which includes
the desired frequency and turn the "MCW.OFF.CW?”
switch to “CW” for reception of continuous.wave tele-
graph signals or to “"MOCW" for reception of voice or
tone-modulated telegraph . signals, Throw the “A.B
TEL” switch just below the tuning crank to "A)" Set
the band selector switch to the band which includes the
desired  frequency. Bhift the “AVC.MAN" switch to
*MAN advance the “INCREASE OUTPUT” con-
trol until background noise is heard and then tune in
the desired station by means of the tuning crank. For
voice  teception turn the “AVCMAN" switch to
CAVC”: for continuousswave or tone-modulated tele-
graph signals retain the switch on “MAN. It nay be
necessary to readjust the “INCREASE OUTPUT”
control when shifting from "MAN” for “AV(” and
vice versa. When satisfied that the receiver is operating
satisfactorily turn off switch No. 8 on the Interphone
Conitrol Box, The signal remains available for use by
the pilots at their Interphone Control Boxes. In the
same fashion one of the other receivers may be set up
to deliver ontput to Switch No. 9 on the Interphone
Control Boxes. In this case the "A-B-TEL” switch as-
sociated with ‘the receiver used should be thrown to
B The remaining réceiver may also be tuned up and
put on either channel “A"” or “B” in which case it will
parallel one of the other receivers or it may be left
off the lines feeding the Interphone Control Boxes by
throwing its associated “A.B TEL” switch to “QFF,”
in which case the receiver will be in a standby status.
When satisfied the receiver or receivers on channel
“B” are functioning satisfactorily turn off Switch Mo, 9
if it is not desired to listen to these signals; the signals
remain available at the pilot’s Interphone Control
Boxes.
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Figure 48—AN/ARN-8 Marker Beacon

(7) TRANSMISSION IN GENERAL.—See sub-
paragraphs b, (11) and b, (13) under PILOT’S AND
COPILOT’S INSTRUCTIONS. Note that the Radio
Operator is responsible for frequency selection® on the
ART-13 (ATC) transmitter. Voice operation, on the
channel so selected, may be carried on from any one
of the Interphone Control Boxes.

(8) ART-13 (ATC) TRANSMITTER.—On the
Transmitter Panel, make certain that the “LOCAL-
REMOTE?” switch is on “LOCAL.” Place the “EMIS-
SION?” selector switch or: “VOICE,” “CW” or “MCW”

in accordance with the type of emission desired. Set
the “CHANNEL?” switch on the channel desired; the
calibration card on the panel shows the frequencies
corresponding to the “CHANNEL” switch positions.
It takes about 25 seconds for the band shifting me-
chanism to complete the operation. For operation on
LF, it will be necessary to let out the trailing wire to
the proper length previously determined for that fre-
quency and transmitter adjustment. Make certain that
the trailing wire Antenna switch provided for switch-

ing the Antenna from LORAN RECEIVER to the
75
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AN/ART-13 transmitter is thrown to the transmitter
position. Make certain that the “CALIBRATE-TUNE.
OPERATE"” power level switch is on “QOPERATE.”
For voice operation from the Radio Operator’s posi-
tion, place the four-positioned switch on the Radio Op-
erator’s Interphone Control Box on "TRANS.3.” Press
the microphone press-to-talk switch and proceed with
transmission. Sidetone will be heard through the RAX-1
Receiver Channels. Telegraph trassmission is accom.
plished by means of the telegraph key which is plugged
into the “KEY" jack on the transmitter,

d. CREW’S INSTRUCTIONS,
(1) UPON TAKING STATION.~Plug headset

into phone extension cord leading to the Station Box.
Make certain that the microphone and headset plugs
are fully engaged in the station Box Jacks. If the use
of a mask or lip microphone is anticipated connect
either one to the mask microphone cord.

(2) INTERPHONE.~To communicate with all
stations in the plane, rotate the 3.position switch on the
Station Box to “IC5.ALL." Press the press-to-talk
switch on the microphone and talk, Release the press.
to-talk switch while awaiting replies. If a mask micro.
phone is used, press the remote microphone switch to
talk. To communicate with gun crew members, rotate
the 3-position switch to “"ICS.CREW” and proceed as
described above,

(3) RADIO—VHF radio reception is available to
crew members, regardless of the position of the 3.po.
sition switch, The output may be adjusted over a
limited range by means of the "VOLUME” control.
Frequency selection is controlled by the pilots. VHF
radio transmission can be made’available to the crew
members by the pilot, copilet, or radio operator. When
this is done, the crew member turns the 3.position
switch to “RADIO” and proceeds as if he were using
interphone.

e. EMERGENCY OPERATION.~In the event of
failure of the Jack Box, or associated cabling, it may
be possible to continue use of the Interphone Control
Box by shifting the microphone and headset plugs
from the jack box to the emergency jacks in the left
end of the Interphone Control Box. This emergency
connection permits radio operation but interphone op-
eration is not possible. In the event of failure of either
of the pilot’s Interphone Control Boxes, partial emer.
gency operation can be utilized depending on the na.
ture of the failure. If the failure is such as to cause
loss of radio reception thru the defective Interphone
Control Box, vet reception is normal on the other
Control Box, the headset plug can be shifted from the
Jack Box associated with the defective Control Box to
the headset jack on the other Control Box. Interphone
reception is not available thru this emergency jack. If
the failure prevents transmission via the defective In-
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terphone 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.

f. AN/APN.1 RADIO ALTIMETER.
(See figures 4 and 49.)

(1) GENERAL.~The model AN/APM.1 Ra.
dio Altimeter equipment is designed to provide direct
indication of altitude relative to the terrain during
flight. The equipment is provided with a double range
indicator to allow altimeter readings from zero to 400
ft or 400 to 4000 fr.

CAUTION

1. Operating personnel are not to disturb any
of the screwdriver adjustments on the front
panel of the Radio Transmitter-Receiver.
These adjustments are accessible externally
only for the convenience of qualified in.
stallation or maintenance personnel when
calibrating the equipment.

2. The high range of the altimeter must not be
used when flying at altitudes within the low
range, or when landing. The high range is
not calibrated for such use and an accurate
zerp altitude indication will not be ob.
tained.

3. When the aircraft is resting on the ground,
the Altitude Indicator pointer may not in-
dicate zero altitude, Never attempt to ad-
just the equipment to obtain a zero reading
for this condition.

(2) OPERATIONAL CHECK.

{a) Place "RADIO” switch on the pilot’s switch
panel to the "ON position.

{b) Rotate power switch knob on the Indicator
in the “OMN” direction. After allowing approximately
one minute for the tubes to heat, observe that the
pointer of the Altitude Indicator has moved from its
sub.zero stop position, indicating that the equipment is
energized.

(¢} Place the "RANGE” switch on the Altitude
Indicator to the high range or low range, depending
upon the altitude of the airplane. (See second para-

graph of CAUTION note following (2) (a) above.)

{d) Rotate the Altitude Limit Switch to the
desired altitude setting, This setting determines the alti-
tude at which the Radio Transmitter-Receiver will actu.
ate the Altitude Limit Indicator lights.

(e} Altitude Indicator will give true indications
of altitude, over the entire range of the equipment,
when flying over rough or uneven terrain, or when
flying through bumpy air,

(3) ALTITUDE LIMIT INDICATOR.This
auxiliary device relieves the pilot of the constant at.
tention to the Alttude Indicator scale. It consists of
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Figure 49—Radio Altimeter Transceiver

three colored lamps, one of which is illuminated for
each of the three conditions of relay contact operation.

(a) RED.—Indicates flight below the preset
altitude control range determined by the Altitude Limit
Switch setting.

(b) WHITE.—Indicates flight within the pre-

set altitude control range.

(¢) GREEN.—Indicates flight above the preset
altitude control range.

(4) FUSES.—The AN/APN-1 Altimeter equip-
ment is protected against damage from short-circuits by

a fuse of three-ampere rating located at the lower right-
hand corner of the front panel of the Radio Trans-
mitter-Receiver. A spare fuse of corresponding rating
is provided in an adjacent receptacle.

CAUTION
If necessary to make any substitution for the
fuses (type 4AG Littlefuse) which are sup-
plied with the equipment and spare parts, use
t5low-blowing” fuses of the same current ca-
pacity if available. If not available, substitute
fuses of the next higher current rating for

TEMPORARY EMERGENCY USE ONLY.
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signals on “LOOP,” it is necessary to maintain the
loop near the 90 or 270 degree position, set the inter.
phone control fully clockwise, and adjust the “AU-
DIO” knob for the lowest usable headset volume.

(d) PRECAUTIONS DURING
OPERATION.

1. AURAL RECEPTION OF A.N SIG.
NALS.—For aural reception of A-N signals, operate
the equipment on “ANT.” or “LOOP” instead of
“COMP.”, since the action of the AVC in the
*COMP.” position will cause broad course indications.

2. BEST DEFINITIONS OF A.N SIG-
NALS.~—For best definitions of A-N signals on *ANT.”
or "LOOP”, the “AUDIO” control must be set to the
lowest usable audio level and must be reduced as A-N
signals increase.

3. PRECIPITATION STATIC~During
periods of precipitation static, operate on “LOOP”;
for best reception, rotate the loop until a maximum
signal is obtained,

4. AURAL RECEPTION ON INTER.
PHONE.—For aural reception of A-N signals on Inter-
phone, the Interphone “VOLUME” control must be
set fully clockwise and the “AUDIO” control on the
compass control box used to reduce headset volume.
This is essential to obtain proper course definition.

5. DIRECTION BY AURAL-NULL
METHOD.—When determining direction on *LOOP”
by aural-null method, there is an 180 degree ambiguity
and the direction of the station may be 180 degrees
from the null obtained. The broadness of the null with
aural-null direction finding depends on the strength of
the signal. Strong fields produce very sharp nulls,
sometimes as small as one tenth degree. Vary
TAUDIO” control until null is of satisfactory width.
The tuning meter may be used as a visual null indicator.

6. LOOP OPERATION,

a. If the loop should be in the null posi-
tion when flying on a radio range course, the signal
may fade in and out and possibly be mistaken for a
cone of silence.

b. Cone of silence indications are not reli-
able on loop type radio range stations, when the radio
compass is operating on “LOOP”, The signal may in-
crease in volume to a strong surge when directly over
the station instead of indicating a silent zone.

7. SELECT RADIO STATIONS PROVID-
ING STABLE BEARING.—Tune equipment carefully.
If an interfering signal is heard in the headset, it is
probably causing an error in bearing, To check, tune
a few kilocycles either side of resonance. A change in
bearing with tuning indicates an interfering signal. If
station interference exists, select another station or
proceed by other means of navigation until closer to
the desired station, Care must be exercised when taking
bearings on stations broadcasting the same program, as
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they may be mistaken for another station. Avoid taking
bearings on synchronized stations, except close to the
desired station. If the radio station stops transmitting,
or fades, especially code stations operating in a net-
work, bearings might be taken on other stations of the
same frequency, thus causing errors. Do not use a sta-
tion for bearings unless it can be identified by the
headset signal on “COMP.” operation.

8. NIGHT EFFECT.—Night effect, or re-
flection of the radio wave from the sky, is always
present. It may be recognized by a fluctuation in bear-
ings. The remedy is: either (a) increase altitude, there-
by increasing the strength of the direct wave; (b) take
an average of the fluctuations; or (c) select a lower

- frequency station. Night effect is worse at sunrise and

sunset. Night effect may be present on stations at 1750
ke at distances greater than 20 miles. As the frequency
decreases, the distance increases, until, at 200 k¢ the
distance will be about 200 miles. Satisfactory bearings,
however, will often be obtained at much greater dis-
tances than stated above, and sometimes, unsatisfac-
tory bearings may be obtained at shorter distances.

9. TO OBTAIN ACCURATE STATION
BEARINGS.—When close to a station, accurate bear-
ings cannot be taken with the aircraft in a steep bank.

Only head-on bearings are entirely depend-
able. If side bearings are taken, keep the wings hori-
zontal,

Do not depend on two stations for a fix of
location; at least three station bearings should be used.
In general, a set of stations with bearings spaces ap-
proximately at equal intervals throughout 360 degrees
will give best accuracy.

10.OPERATION UNDER ADVERSE
WEATHER CONDITIONS.—This equipment should
provide compass bearings during conditions of mod-
erate precipitation static which interrupt normal recep-
tion. On occasions where severe precipitation static is
present, especially when discharges occur from parts
of the aircraft surfaces, it will be necessary to operate
on "LOOP” position. In this position, satisfactory re.
ception and aural-null direction finding will be possible
most of the time. The type of precipitation static exist-
ing in air mass fronts at different temperatures can be
avoided by crossing the air mass front at right angles
and then proceeding on desired course instead of flying
along the air mass front.

11, "CW.VOICE” AND *COMP.” OPER.
ATIONS.—~When receiving modulated signals, intelli.
gibility is greatly reduced as the "CW.VOICE” switch
is set to “CW?”., Operation of the equipment when the
function switch is set to “COMP.” is not affected by
the position of the "CW.VOICE” switch.

12. *"MOUNTAIN EFFECT”. — Erroneous
or fluctuating bearings, in some instances, are produced
by reflection of radio waves from the mountains. This

phenomenon is called “MOUNTAIN EFFECT”. Be-
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cause of this effect, bearings taken when flying over
mountainous terrain should not be relied upon ex-
plicitly.
(2) AN/APN-1 RADIO ALTIMETER.
(See figures 4 and 48.)

(a) GENERAL.—The model AN/APN-1 Ra-
dio Altimeter equipment is designed to provide direct
indication of altitude relative to the terrain during
flight. The equipment is provided with a double range
indicator to allow altimeter readings from zero to 400
ft or 400 to 4000 ft.

CAUTION

1. Operating personnel are not to disturb any
of the screwdriver adjustments on the front
panel of the Radio Transmitter-Receiver.
These adjustments are accessible externally
only for the convenience of qualified in-
stallation or maintenance personnel when
calibrating the equipment.

2. The high range of the altimeter must not be
used when flying at altitudes within the low
range, or when landing. The high range is
not calibrated for such use and an accurate
zero altitude indication will not be ob-
tained.

3. When the aircraft is resting on the ground,
the Altitude Indicator pointer may not in-
dicate zero altitude. Never attempt to ad-
just the equipment to obtain a zero reading
for this condition,

(b) OPERATIONAL CHECK.

1. Place *RADIO?” switch on the pilot’s switch
panel to the “ON" position.

2. Rotate power switch knob on the Indicator
in the “ON” direction. After allowing approximately
one minute for the tubes to heat, observe that the
pointer of the Altitude Indicator has moved from its
sub-zero stop position, indicating that the equipment is
energized.

3. Place the “RANGE?” switch on the Altitude
Indicator to the high range or low range, depending
upon the altitude of the airplane. (See second para-
graph of CAUTION note following (2) (‘a) above.)

4. Rotate the Altitude Limit Switch to the
desired altitude setting, This setting determines the alti-
tude at which the Radio Transmitter-Receiver will actu-
ate the Altitude Limit Indicator lights.

5. Altitude Indicator wit give true indications
of altitude, over the entire range of the equipment,
when flying over rough or uneven terrain, or when
flying through bumpy air.

(¢) ALTITUDE LIMIT INDICATOR.—This
auxiliary device relieves the pilot of the constant at-
tention to the Altitude Indicator scale. It consists of
three colored lamps, one of which is illuminated for
each of the three conditions of relay contact operation.
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Figure 48—Radio Altimeter Transceiver

1. RED.—Indicates flight below the preset
altitude control range determined by the Altitude Limit
Switch setting.

2. WHITE.—Indicates flight within the pre-
set altitude control range.

3. GREEN.—Indicates flight above the preset

altitude control range.

(d) FUSES.—The AN/APN-1 Altimeter equip-
ment is protected against damage from short-circuits by
a fuse of three-ampere rating located at the lower right-
hand corner of the front panel of the Radio Trans-
mitter-Receiver. A spare fuse of corresponding rating
is provided in an adjacent receptacle.

CAUTION

If necessary to make any substitution for the
fuses (type 4AG Littlefuse) which are sup-
plied with the equipment and spare parts, use
“slow-blowing” fuses of the same current ca-
pacity if available. If not available, substitute
fuses of the next higher current rating for
TEMPORARY EMERGENCY USE ONLY.

(3) AN/ARN MARKER BEACON RECEIVER.
(See figure 49.)

(a) GENERAL.—The AN/ARN-8 receiver is
a fixed tuned receiver providing two audio outputs and
one visual output. It operates on a frequency of 75
megacycles. The first audio output is heard by the co-
pilot and radioman, and the second is heard by the
pilot. The two received signals differ only in their
modulation frequency. In addition, the received signal
actuates an indicator light on the pilot’s instrument
panel. The pilot thus receives both an aural and visual
indication when the airplanie passes over the marker
beacon transmitting station.
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. ARMAMENT.

The airplane is equipped with three .30 caliber and
two .50 caliber machine guns. Two .30 caliber machine
guns are located in the bow enclosure, one .50 caliber
in each of the side waist blisters, and one .30 caliber in
the tunnel gun position.

In addition, provisions are made to mount two blis-
ters equipped with ball and socket mounts for a .30
caliber gun in the tunnel gun compartment.

On the wing there are four Mark 51-7 internal bomb
racks and provisions to mount four Mark 51-7 ex-
ternal bomb racks mounted in a torpedo rack. There
are also provisions for four Mark 42 bomb racks.

a. BOW GUN.—Two .30 caliber machine guns are
mounted in the bow enclosure. The guns are installed
on a plexiglas shell in a revolving circular windshield.
To the right of the gunner, provisions are made to stow
four ammunition containers of 350 rounds capacity.
Two more ammunition containers are installed on the
mount, making a total of 2100 rounds of ammunition,

To stow guns:

Rotate the windshield until the guns are pointed
directly forward.

Lock the enclosure with the function lock located
to the left of the gun mount.

Depress the guns until they hit the stop.

Pass the strap that is fastened to the enclosure
bulkhead underneath the adapter and pull up tight.

The bow guns are readied for firing by unfastening
the stowage strap. (See figure 50.)

During take-off and landings the bow enclosure is
kept watertight by inflating sealing tubes by a hand
pump located to the left of the gunner. Instructions for
operating the hand pump are located near the hand
pump. A valve for releasing the air in the sealing tubes
is integral with the latch.

b. SIDE WAIST GUNS. (See figure 51.)—One .50
caliber machine gun is located in each of the side
waist blisters between bulkheads 6 and 7. Provisions
are made for 956 rounds of ammunition for the two
side waist guns.

A firing guard is provided for each side gun to
prevent the gun from being fired into the tail, or the
aft portion of the hull. The firing guard is a three-
quarter inch steel tube attached to the hull just below
the blister. When the rotating shield of the gun blister
is raised for firing the gun, the firing guard is lifted
and attached to the clamp on the rotating shield. Be-
fore the gun blister is closed, the firing guard must be
placed in its stowed position. (See figure 52.)

Figure 50—Bow Guns in Firing Position
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Figure 51—>ide Waist Guns Firing

The gun is stowed on the mount in a fore and aft
position. The muzzle rests in a cradle and is secured
with a metal strap. To stow the gun:

Swing the gun inside the airplane with the muzzle
pointing aft.

Close and lock rotating shield of gun blister.

Secure the muzzle with the metal strap.

When closed, the transparent gun blisters are kept
watertight by the same method used for the bow gun
enclosure.

Switches controlling the Mark 9 gun sight, continu-
ous feed ammunition boosters (See figure 55) and gun
camera are on either side of the hull, forward of the
gun posts. Before either the gun sight or gun camera
will operate, the switch on the main distribution panel
must be on.

¢. TUNNEL GUN. (See figures 53 and 54.)—This
gun was installed only in the following airplanes:
46639-46698 Incl., 46724, 63993-64015 Incl.
To place the gun in firing position:
Unlatch the spade grip.
Swing the gun and stirrup up and out of the
stowed position.
Unfasten the toggle lock holding stirrup to Vee
brace.
Lower stirrup from vertical position.
Screw the locking nut tight.
To place the gun in stowed position:
Unscrew the locking nut.
Swing the stirrup into vertical position.
Fasten the stirrup to Vee brace with the toggle
lock.
Swing the gun and stirrup above the Vee brace
hinge into stowed position at port side of hull.
Place barrel in stowage hook and latch spade
grip in place,

Figure 52—Side Waist.Guns Stowed

Unfasten tunnel door, swing it down into hori-
zontal position, and latch the door.

A gun camera receptacle and switches are on the
port side of the hull, adjacent to the latch. The switch
on the main distribution panel must be on before power
will feed through the receptacle.

Provision for 500 rounds of ammunition is pro-

vided.

d. CAMERAS.—Provision is made at the two waist
guns and the tunnel gun for,the installation of a
G.S.A.P. camera. To allow for adjustment when bore-
sighting, the camera mount has oversize holes which
permit sufficient movement of the camera to bring
the line of sight of the camera parallel with the axis
of the gun. After the camera is properly aligned, it is
secured by tightening and safetying the bolts.

Provision is made for the installation of a torpedo
training camera immediately forward of station 1.66
on top of the pilot’s enclosure and for a K25A bomb
assessment camera may also be installed at the tunnel
position.

e. BOMB EQUIPMENT.
- (1) BOMB AND TORPEDO RACKS.— The

service bomb rack installation consists of four Mark
51-7 bomb racks. The racks are mounted inside the
center section of the wing near the lower skin surface.
They are placed two on each side of the airplane, out-
board of the nacelles. Access to the racks is through
openings in the bottom of the wing. These racks remain
installed in the airplane at all times, even though ex-
ternal racks are installed for carrying torpedoes, depth
bombs, or 100 pound bombs. On the bomber’s switch
panel these four racks are referred to as “MARK 51
INTERNAL.”

External bomb racks are installed to carry tor-
pedoes or depth bombs. These racks are mounted out-
side and below the center section of the wing, one on
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Figure 54—Tunnel Gun—Ready
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1. Ammunition Feed Chutes
2. Firing Guards

Figure 55—Side Gun

each side of the airplane, outboard of the wing struts,
and inboard of the internal bomb racks. These racks
are not normally carried but installed only for a par-
ticular mission. (See figure 56.)

Each external bomb rack assembly consists es-
sentially of members for attaching two Mark 51-7 bomb
racks to the wing, together with the necessary electrical
and manual control connections and splash fairings.

For the torpedo installation chocks, a starting
lanyard attaching angle, and stop bolt installations are
required. Each assembly carries one 1935 pound tor-
pedo, Mark 13 or Mark 13-1, with air stabilizer.

In addition to the Mark 51-7 racks, provision is
made for the installation of four Mark 42 practice racks.
These racks are installed only for particular missions,
and are not normally installed on the airplane. They
are suspended externally beneath the wing, two in tan-
dem on each side of the center line. Three 100 pound
bombs per rack, or twelve in all, are carried on the
Mark 42 racks.

The installation positions of the external racks,
both Mark 42 and Mark 51-7 are marked on the under-
side of the wing.
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3. Assist Motors
4. Ammunition Magazine

Feed Mechanism

(2) BOMB LOADS.—Because of structural limi-
tations the maximum bomb load SHALL NOT EX-
CEED 6,400 pounds. The maximum load of 6,400
pounds may be made up of a combination of the fol-
lowing:

(a) A load of two torpedoes MK 13 or MK 13-1
(1935 pounds with stabilizers), or two mines MK 25
(2000 pounds), MK 12-1 or MK 124 (1600 pounds)
may be carried on the torpedo racks.

(6) The maximum bomb load to be carried on
the MK 51-7 INTERNAL wing racks may consist of
any of the following:

*Four 1600 pound bombs
Four 1000 pound bombs
Four 1000 pound mines (MK 13 or MK
26)
Four 650 pound depth bombs
Four 500 pound bombs
Four 325/350 pound depth bombs
Four 250 pound bombs
Four 100 pound bombs
Four practice bombs (water-filled, MKs 5,
7, or 11)
*IF ONE OR MORE 1600 POUND BOMBS
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ARE CARRIED, THE AIRPLANE MUST NOT BE
OPERATED AT FACTORS EXCEEDING 4.1 G.
(c¢) The maximum bomb load that may be car-
ried on the MK 51.7 bomb racks mounted on the tor-
pedon racks consists of the following:
Four 650 pound depth bombs
Four 500 pound bombs
Four 325/350 pound depth bombs
Four 250 pound bombs
Four 100 pound bombs
Four practice bombs (water-filled, MKs 5. 7,
or 11)
(d) When the four MK 42 bomb racks are in-
stalled twelve 100 pound bombs or twelve practice
bombs (water-filled MKs 7, or 15) may be carried.

(3) BOMBER'S COMPARTMENT.—The bomb-

er’s compartment is located in the nose of the airplane.

Provision is made for the installation of a Mark
15-5 bomb sight in the bomber’s compartment.

The sighting window is provided with a metal
cover that can be removed with the bomb sight in place.
Stowage for the cover is provided on the forward port
side of bulkhead 2.

A handhole, with a cover removable on the in-
side, is located immediately to the right of the sighting
window. The handhole permits the bomber to clean the
outside of the window during flight.

A bomber’s instrument panel is located on the
starboard side of the sighting window. Mounted on it
are a free air thermometer, a lateral inclinometer, an
air speed indicator and an altimeter. (See figure 57.)
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(4) CONTROLS.

(a) GENERAL.—The controls are designed to
permit either the bomber or the pilot to release bombs,
either electrically or manually. The bomber sets up the
electrical circuits and controls the selection of bombs
to be released electrically, and the arming of the bomb
fuses. The pilot (or copilot) has control of the release
of the torpedoes. He can release them singly or to-
gether, electrically, or both together manually. Bombs
and torpedoes are normally released electrically. Bomb
fuses are armed electrically. The emergency salvo re-
lease controls are installed both in the bomber’s and in
the pilot’s compartments. Those in the bomber’s com-
partment serve for the salvo release of bombs. Those
in the pilot’s compartment serve for the salvo release
of either bombs or torpedoes. The emergency salvo re-
lease will release bombs with fuses either armed or
safe.

The bomber’s electrical central switch panel
is located in the port, forward corner of' the bomber's
compartment. (See figure 58.)

The bomber’s firing key (NAF 1174) is stowed
in a canvas bag in the port forward corner of the
bomber’s compartment.

The intervalometer, Mark 2-1, together with
the intervalometer electrical panel, is mounted on the
port side of the bomber’s compartment. (See figure 59.)

The bomber’s manual release handles are lo-
cated on each side of the sighting window. The set on
the port side controls the bomb racks on the port side
of the airplane. The set on the starboard side controls

Figure 56—Torpedo Rack on Port Wing
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I OUTSIDE AIR TEMPERATURE INDICATOR
2 LATERAL INCLINOMETER

3 AR SPEED INDICATOR

4. ALTIMETER

Figure 57—Bombardier’s Instrument Panel

the bomb racks on the starboard side of the airplane.
The pilot’s switch panel has three switches
and a firing key receptacle for use in releasing bombs
or torpedoes.
The pilot’s emergency release handles are
mounted just below the pilot’s instrument panel, one on
each side of the center line.

(b) ARMING AND RELEASE SYSTEM.

1. ELECTRICAL CONTROL.—Switches on
the bomber’s switch panel provide for arming the fuses
on either the Mark 42 bomb racks or on the Mark 51.7
bomb racks.

The bomber has the choice of two methods
of electrical release, automatic and manual electric. In
the automatic release the bomb sight will initiate the
electrical impulse, which starts the functioning of the re-
lease system. The manual electric release requires that
the bomber operate his firing key to provide the elec-
trical impulse.

The automatic and the manual electric re-
lease each will release bombs selectively (one bomb or
a salvo of several bombs released by an electrical im-
pulse) or in a train (a series. of bombs released by one
elecirical impulse, which activates the intervalometer).

Switches on the bomber’s switch panel per-
mit the bomber to set up the circuit, so that one or
more bombs will be released by any of the methods
described above.

The intervalometer Mark 2.1 is a multiwire
intervalometer. Its electrical mechanism provides for
the release of bombs in train. The bombs are released
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successively so that their points of impact will be sepa-
rated by that number of feet set by the bomber on the
intervalometer.

The intervalometer assembly, in addition,
includes electrical switches and jacks mounted on a
panel and electrical wiring contained in the interval. ;
ometer box.

Four toggle switches are mounted on the
upper left-hand corner of the intervalometer panel.
From the left to right these control the circuits from
the intervalometer to:

Port outboard internal Mark 51-7 bomb rack.
Port inboard internal Mark 51.7 bomb rack.
Starboard inboard internal Mark 51-7 bomb rack.
Starboard outboard internal Mark 51-7 bomb rack.
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Electric circuits from the intervalometer
proper to these racks are permanently installed, and to
release one or more bombs from these racks by the in-
tervalometer, it is only necessary to move the proper
switches to the “ON” position.

Three sets of colored jacks are mounted on
the intervalometer panel.

Eight yellow jacks are for the eight Mark
51-7 bomb racks. The panel is marked, indicating jack
and its rack.

Twelve green jacks are for the 12 bomb po-
sitions on the Mark 42 bomb racks. The panel is
marked, indicating jacks and their respective racks.

Fifteen red jacks are for the intervalometer
impulses. These are not numbered, but operate in order
as indicated below:

1 3 5 7 9 11 13 14
2 4 6 8 10 12 15

By the use of plugs and jumper wires, any
intervalometer impulse jack can be connected to any
bomb rack jack, thus allowing the release of bombs by
the intervalometer from any racks and in any otder.
If jumpers are connected to intervalometer impulse
jacks Nos. 1, 2, 3 and 4, the toggle switches for Mark
51.7 internal racks should be set to the “OFF” position,

In the upper right-hand corner of the in-
tervalometer panel there is a stand-by switch. This
switch is “ON” for normal operation of the intervalom-
eter. In case of intervalometer failure, the switch is
turned to the “OFF” position. This breaks the electrical
circuit through the intervalometer, and reconnects the
circuit from the firing key through the rack selector
switches to the bomb racks.

On the right-hand side of the face of the
intervalometer, there is.a master switch marked “OFE”
and “ON.” This switch must be “ON” for operation of
the intervalometer. A red indicator light is below and
to the right of the switch. The indicator light shows
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when the electrical circuits are routed through the in-
tervalometer and are energized.

On the lower left-hand side of the face of
the intervalometer there are two concentric dials; the
outer graduated in “Bomb Spacing Feet” from 20 to

200, and the inner graduation in “Ground Speed Knots”

from 100 to 200. A knob for turning the inner dial is
centered on the dial. By means of these dials, the in-
tervalometer is set to send out electrical impulses so
spaced that the impacts of the bombs released will be
the desired distance apart.

After the proper switches are operated and
the ground speed dial is set, the intervalometer opera-
tion will be activated either by a pressure of the firing
key or by the bomb sight.

The pilot’s switch panel has three switches
which affect bomb and torpedo release. Two of these
switches are for torpedo selection. Operating these will
connect the circuit to either or both torpedo racks, so
that the pilot can release the torpedoes. This operation
of releasing torpedoes is under the pilot’s control and
is independent of the bomber. There is a double throw
switch (with a red guard) marked “BOMB-TOR.
PEDO.” In the “BOMB?” position, this switch sets up
a circuit so that bombs can be released by the pilot,
and cuts the bomber’s firing key receptacle out of the
circuit. In the “TORPEDO?” position, the switch sets
up a circuit so that torpedoes can be released by the
pilot.

The pilot’s switch panel has a receptacle for
the pilot’s firing key (NAF 1174). With the switches in
proper position as explained above, operating the pilot’s
firing key will release either or both torpedoes.

With the “BOMB-TORPEDO” switch set
to the “BOMB?” position, the pilot can release bombs
electrically, but only from the racks selected, and in
the condition of fuse arming or safety, as set up by the
bomber on his switch panel.

INTERVALOMETER TROUBLES

TROUBLE

Intervalometer fails to operate.
eter.

CAUSE

Electrical trouble in intervalom-

- REMEDY
Temporary remedy:

Turn intervalometer main switch
to “OFF” position. Operate bomb-
ing system without intervalometer.

Permanent remedy:

Remove and replace intervalom-
eter.

Have faulty intervalometer re-
paired.
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2. MANUAL CONTROL.— The bomber’s
manual controls consist of two units; one to the left
for the bomb racks on the port side of the airplane,
and one to the right for the bomb racks on the star.
board side of the airplane. Each unit has two handles
connected by flexible cables to the bomb racks. The
emergency release handle is marked “EMERGENCY
RELEASE MARK 42 MARK 51. Pulling this han-
dle will release all bombs on its side of the airplane
in sahfn. The Mark 42 safe and arming handle has
two positions, marked “SAFE” and “MARK 42
ARMED.” Pulling this handle to the armed position
will q’rm the fuses of bombs carried on the Mark 42
racks, This handle is independent of the electrical
fusing system,
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The pilot’s emergency release controls have
two handles, mounted just below the pilot’s instrument
panel. One on the port side and one on the starboard
side of the center line. The port handle controls bombs
or torpedo on port side of the airplane and the star-
board handle controls bombs ot torpedo on starboard
side of the dirplane. The handle is connected by flexi-
ble cable and a cable splice plate to the bomber’s
emergency release cable. : ,

A two inch pull on the cable is required to
release the bombs. In adjusting the cables, turn the
turnbuckles just enough to remove the slack in the
cables and no more. Check to see that the emergency
release handle is in the closed position, after the cables
have been adjusted. Too great a tension on the cables
may result in dropping bombs inadvertently.

3. BOMBING SYSTEM TROUBLES.

TROUBLE

Bomb rack fails to release.

ble.

Electrical circuit interrupted.

CAUSE

1f bomb cannot be released man-
ually at rack, it is a bent, broken
or rusted bomb rack, If bomb can
be released manually at rack, it is
a broken or stuck salvo release ca-

REMEDY

Remove rack and replace.

Check cable. Replace broken sec-
tion. Replace broken or warped
pulley or bracket causing sticking.

Check switches and fuses. If this
does not correct trouble, then
check circuit for continuity. Cor-
rect any faults discovered.

5. OPERATION OF CENTRAL HEATER.
(See figure 60.)

The central heater, located under the navigator’s ta-
ble, supplies heater air for cabin heating, windshield
defrosting and engine preheating. The heater burns a
mixture of gasoline vapor and air, the gasoline being
obtained from the main fuel tanks of the airplane.

a. CONTROLS.—Controls for the heater consist of
the following:

A switch located on the main distribution panel,
marked "ANTI.ICERS AND HEATERS.”

A switch located on the junction box at the aft
end of the heater, marked “BAT..GEN.”

A combustion control located above and near
the forward end of the navigator’s table to start and
stop the heater,

An air scoop which selects air either from the
slip stream during flight or from the cabin during
ground operation. This air scoop is located aft and
above the navigator’s table.

An exciter button located on the bottom of the

junction box at the forward end of the heater, to in-
crease fuel flow into the heater.

There are three outlets with dampers for distribu-
tion of heated air. The navigator’s outlet is under the
navigator’s table near the forward end. The pilot’s out-
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let is at the pilot’s left on bulkhead 2. The flight engi-
neer’s outlet is at the outboard end of the navigator’s
book case.

b. TO START HEATER.—Use the following proce-
dure to start heater:
(1) Close outside scoop.
(2) Open fuel line shut-off valve.

(3) Throw A. P. U. generator switch. “ON.”
(Switch to main generators when engines are started.)
Place anti-icer and heater switch on. Place “BAT.-
GEN.” switch on “GEN.”

(4) On combustion control, move control knob
to “START?” position. After a few minutes, when glow

unit of heater is hot enough to ignite fuel, turn control
switch to “*RUN.”

(5) Through heater observation glass observe that
fire starts.

(6) If ignition is slow, momentarily press exciter

button.
WARNING

Do not hold exciter button in.

(7) When air-borne, open outside scoop.
c. TO STOP HEATER.—Press control stop button

on combustion control, The fire will burn out in 10 to °

15 minutes.
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CAUTION

Close air scoop before water landing.

6. OPERATION OF PROPELLER WING
AND TAIL ANTI-ICING SYSTEM.

a. PROPELLER.—The anti-icer control for propeller
anti-icing fluid is a rheostat, located on the pilot’s switch
panel. Operation of the propeller anti-icer is accom-
plished as follows:

(1) Turn on fluid supply valve. This valve is lo-
cated below reservoir on the aft face of bulkhead 4,
port side.

(2) Turn “MAIN BATTERY?” switch on at main
distribution panel.

(3) Turn “ANTI.ICERS AND HEATERS”
switch on at main distribution panel.

(4) Turn “ANTI-ICER” control to desired rate
of flow.

b. WING. (See figure 9.)—The wing anti-icing
system is designed to prevent formation of ice on the
surfaces, rather than to de-ice the surfaces after ice
has started to form. It is therefore important to start
operating the system BEFORE ICING CONDITIONS
ARE ENCOUNTERED. Anti-icer temperature gages
are to the left of the flight engineer’s seat. Automatic
thermostatic controls dump hot air from ducts when
temperature rises to 150°C (302°F).

Operation of the wing anti-icer is accomplished as
follows:

(1) Turn “MAIN BATTERY?” switch on at main
power distribution panel.

(2) Turn “ANTI-ICERS AND HEATER?” switch
on at main distribution panel.

(3) Place “WING ANTI-ICER” switch in
“OPEN” position on pilot’s switch panel. If tempera-
ture rises above 150°C (302°F) the automatic control
has failed. The switch should then be operated manu-
ally “ON” and “OFF” to keep temperatures below
150°C (302°F).

(4) Place “WING ANTI.ICER” switch in
*"CLOSED” position to shut off hot air supply.

In the event the hot air ducts fail to
operate on one side during icing con-
ditions, the WING ANTI-ICER switch
should be closed. Failure to do so
would result in the formation of ice on
one side only causing critical flight
characteristics.

¢. TAIL.—The tail anti-icing system like the wing
anti-icing system, should be turned on BEFORE ICING
CONDITIONS ARE ENCOUNTERED.

Controls for the tail anti-icer consist of a fuel
shut-off valve, located at the right of the flight engi-
neer, and a switch and damper control, located on the
forward face of bulkhead 7.

Operation of the tail anti-icer is accomplished as
follows:
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(1) Turn “MAIN BATTERY?” switch on at main
distribution panel.

(2) Turn “ANTI-ICERS AND HEATER”
switch on at main distribution panel.

(3) Open fuel valve in flight engineer’s compart-
ment.

(4) Turn anti-icer switch on at bulkhead 7.

(5) Pull damper control lock down and pull
damper control fully out, 30 seconds after turning on
switch at bulkhead 7.

To shut off heater:

(1) Close fuel valve in flight engineer’s compart-
ment.

(2) Turn off anti-icer switch at bulkhead 7.

(3) Move air scoop control to “CLOSED” po-
sition.

(4) Turn off switch at main distribution panel.

CAUTION

Damper must be closed during take-offs and

landings. It must be fully open during oper-

ation of heater.

7. OPERATION OF AUXILIARY POWER UNIT.
(See figure 61.)

When preparing to start A.P.U., turn on fuel valve,
which is located on the engineer’s instrument panel.
Make certain that A.P.U. generator switch, which is
on the main distribution panel over the radio opera-
tor’s table, is'in the “OFF” position. Set the ignition
switches in the “OFF” position. Engage the manual
starter by depressing the starter rod handle and ro-
tating the drum in a counter-clockwise direction. Then
slowly turn the crankshaft through at least five revo-
lutions by hand. Should it require undue effort to ro-
tate the shaft, remove a spark plug from each cylinder
to determine whether oil or gasoline has collected in
the cylinders. Should any accumulation of oil or gaso-
line be found in the cylinders, the cause must be de-
termined and remedied at once.

After the starting preparations have been completed,
the engine should be started as follows:

Wrap the starting rope around the starter drum
in a counter-clockwise difection.

Depress the manual starter rod handle; turn the
drum slightly while the handle is being depressed; and,
then, maintain a light tension to keep the starter gear
engaged.

Turn the ignition switches to “ON” position.

Pull the rope through to spin the crankshaft. If
the engine does not start at the first pull, repeat the
process.

As soon as the engine starts, check the oil pressure
gage to see that oil is being circulated under pressure.

CAUTION
If the gage does not register normal pres-
sure (55-65 pounds) within 30 seconds after
starting, the engine must be stopped immedi-
ately and the cause of the trouble determined.
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Figure 61—Auxiliary Power Unit



The engine will not attain its rated rpm immediately
after starting because a thermostat in the crankcase is
connected through a system of linkage to make the
governor ineffective until the engine is thoroughly
warmed up.

The following operating limits should not be ex-
ceeded: Head temperature 274° C (525° F), Oil tem-

perature 88° C (190° F).
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APPENDIX |

FLIGHT OPERATING CHARTS, TABLES
CURVES AND DIAGRAMS

. Toke-off, Climb and Landing Chart, Operation on Land (Figure 66.)

Take-off, Climb and Landing Chart, Operation on Water (Figure 67.)
Flight Operation Instruction Chart, Two Engines (Figure 68.)

Flight Operation Instruction Chart, One Engine (Figure 69.)

Cruising Control Chart (Figure 70.)

Engine Calibration Curve (Figure 71.)
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1. USE OF FLIGHT OPERATION INSTRUCTION
CHARTS.

Flight Operation Instruction Charts include in-
formation concerning attainable range, and recom-
mended power plant control settings for various com-
binations of gross weight, fuel load, altitude, and air
speed. To avoid misuse or misinterpretation of the
charts, cognizance should be taken of the following
items:

a. The charted ranges make no allowance for
starting, warm-up, take-off, and climb. Fuel con-
sumed during these operations should be obtained
from the Take.off, Climb, and Landing Chart, (See
figure 66 or 67,) The horizontal miles flown in climb-
ing to altitude have not been added to the range; like-
wise, no account has been taken of the greater mile-
age per gallon obtained during descent. No account-
ing of this latter factor is needed as it will approx-
imately balance the fuel required for the landing
operation.

b. The operating data included on any one chart
should be used only when the gross weight is within
the limits specified in the title block. This is essential
because ranges bave beem computed om this basis.
Ranges shown on the single-engine charts which list
one propeller feathered as an external load item, are
based on the conservative assumptions that the feath-
ered propeller is Number 1 and that it is feathered
the entire distance.

c. All data have been based on the maximum
weight for which the chart is applicable. When gross
weight is within the chart weight limits and less than
the maximum (because of lighter initial weight or
diminished fuel load), the air speed should be slightly
greater than that listed on the chart., For con-
servatism, no account has been taken of this factor.

d. Experience has indicated that it is necessary to
reduce reliable flight test range data by 5 percent to
account for variations in service airplanes and in
operating technigue, These allowances have been
made on the Flight Operation Instruction Charts by a
corresponding increase in fuel consumption. No al-
lowance bas been made for wind, navigational error,
or other contingencies. No allowance bas been made
for combat or formation flight. Appropriate allow-
ances for these items should be dictated by local doc-
frime. The fuel quantity used in entering the charts,
therefore, should be the fuel available after reaching
flight altitude, less allowances appropriate for the
mission.

2, FLIGHT PLANNING.

a. The following outline may be used as a guide
to assist personnel in the use of Flight Operation In-
struction Charts for flight planning purposes,

(1) Select the Flight Operation Instruction
Chart with the gross weight limits which correspond
to the gross weight of the airplane at take-off,
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{2} Locate the largest figure entered under
“GPH” (gallons per bour) in Column I {“Maximum
Continuous”) on lower half of chart.

(3} Moulciply this figure by the number of hours
desired for reserve fuel.

(4) Add the resulting figure to the number of
gallons of gasoline required for starting, warm-up,
take-off, and climb to the desired altitude. (See Take-
off, Climb, and Landing Charts, figures 66 or 67.)

{5) Before starting the engines, subtract the
above total from the number of gallons of fuel in the
airplane, The figure obtained as a result of this com-
putation will represent the amount of gasoline avail-
able for flight-planning purposes in the column headed
“FUEL” on the “RANGE IN AIR MILES” section of
the Flight Operation Instruction Chart,

{6} Select a figure listed in the fuel column
equal to (or the next entry less than) the amount of
available fuel as determined above,

{7) Read horizentally to the right or to the
left, and select a range figure equal to (or greater
than) the number of air miles {with no wind) to be
flown. To convert for wind, determine what percent
of the true air speed for the “no wind” condition is
wind wvelocity, and reduce or increase the range by
the same percentage.

{8) Read the operating data (“RPM,” “MP,”
CMIXTURE,” “GPH,” and “MPH,” or "K'T8§") verti-
cally below the columm *Range in Air Miles” and
opposite the desired standard pressure altitude in the
SAME NUMBERED COLUMN in which the above
range figure appears. Operating values contained in
the column in which the range figure appears will give
the highest cruising speed possible at the desired range.
However, the airplane may be flown using the oper-
ating data in any column of a higher range (higher
column number). This will complete the flight plan
at a sacrifice of speed but with an increase in Fuoel
LCONDIMY.

Mote

The conditions having been picked off, the
rpm is set first (in part throttle operation),
and then manifold pressure is varied to give
the desired air speed. At charted air speed
and rpm the manifold pressure will be high
in hot weather and low in cold weather,
when compared with listed values. Do not
increase manifold pressure move than 2
inches abuve the tabulated wvalue without
raising the rpm. In full-throttle operation,
vary rpm to obtain desired aiv speed.

(9) The airplane and engine operating data
tabulated below the “RANGE IN AIR MILES” fig-
ures in colunmns IL, 111, and IV are calculated to give
constant miles per gallon at any standard pressure al-
titude listed, and at any gross weight. Ranges given
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in column I (*MAXIMUM CONTINUOQUS”) and the
range figures given in column V (“MAXIMUM AIR
RANGE?”) are based on the altitude which gives the
fewest miles per gallon.

(10) As the flight progresses and fuel is wsed,
the airplane becomes lighter. When the gross weight
becames less than the minimum limit specified on the
chart being used, read the operating data from the
column baving the same number on the chart of the
next lowest weights. The approximate time (in hours)
after take-off, when this transition eccurs, can be
found by taking the difference between the take-off
gross weight and the minimum weight specified on the
operation chart and by dividing by 6 times the gal-
lons per hour. This information is listed with the
operating data in the same numbered column selected,
and at the altitude the flight is to be made. When a
more accurate calculation is desired, the weight of
fuel used in climb (6 times the number of gallons)
should be subtracted from the take-off gross weight,
and the time to climb added to determine the transi-
tion point after take-off. If the flight is of great dura-
tion, make this change in operating data several addi-
tional times; that is, as soon as the gross weight of the
airplane falls into the next weight region. However,
the total distance flown is the range first chosen.

(11) To approximate the flight duration in
hours {(no wind), divide the chosen air miles by an
average of the true air speeds at which the flight is to
be made. To allow for wind, change the above true
air speeds to true ground speeds and, with the aid of
a flight calculator or a navigator’s triangle of veloci-
ties, divide the air miles by an average of the true
ground speeds to get the duration in hours.

(12) Within the limits of the airplane, the fuel
and the flying time required for a given mission de-
pend largely on the speed desired. With all other fac-
tors remaining equal, speed is obtained at a range
sacrifice, and range is obtained at a speed sacrifice.
The speed is usually determined after considering the
urgency of the flight plotted as against the range re-
quired. Deduct the calculated flight duration (in
hours) from the desired arrival time to obtain the
take-off time.

b, If the flight plan calls for a continuous flight,
with the desired cruising power and air speed reason-
ably constant after take-off and climb, the required
fuel and the flight time may be computed as a “single
section flight.”

c. If the original flight plan calls for a mission re-
quiring changes in altitude, power, speed, and gross
weight, or if one engine fails in flight, break down
the total flight into a series of sections. Then put them
together to make up the total flight and its require-
ments, Figure 69 (sheets 1 through 4) are charts for
single-engine operation.
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d. EXAMPLE.
Given Conditions:
Gross weight at take-off, 32,000 Ib,
Gallons of fuel in the airplane, 1200 1.8, {999
Imp) gallons,
Range, 1,000 nautical miles,
Standard Pressure Altivude, 5,000 feet.

Reserve fuel, ¥4 hour at normal rated (“Mani- *

mum Continuous”™) power,

(1) Select the Flight Operation Instruction
Chart with “CHART WEIGHT LIMITS: 32,000 to

30,000 POUNDS. (See figure 68, sheet 2.)

(2) The largest figure entered under “GPH" in

ccolumn T is 283 1.8, (234 Imp) gallons per hour.

(3) Multiply 283 by % to obtain 141.5 (wse
140 1UUS) (117 Imp) gallons for reserve fuel

(4) Refer to the Take-off, Climb and Landing
Chart, figure 66, and pick out 85 US (71 Imp) gal-
lons of fuel used for starting, warm-up, take-off, and
climb to 5,000 feet altitude. Add 85 te 140 to obtain
225 US (188 Imp) gallons.

MNote
The Take-off, Climb and Landing Charts list
data for three variations of gross weight
loading. Data for intermediate gross weights
may be obtained by interpolation, but the
heavier weight given should be vsed for con-
servatism,

(5) Subtract 225 US (188 Imp) gallons from
1200 US (999 Imp) gallons to obtain 975 US (811
Imp) gallons of fuel available for flight planning.

(6) In the column headed “FUEL,” select 900
as the figure to be used for obtaining the range de-
sired.

(7) Move horizontally to the right and read
1020 nautical (1170 statute) miles in column I for
the range figure nearest the desired range of 1000
nautical miles.

(8) Read vwertically below and opposite 5000
feet standard pressure altitude, the operating data
in turn to be 2050 RPM, 31.5 MP, AL Mixture, 111
US (93 Imp) GPH, and 144 MPH (125 KTS) True
Air Speed.

(9) Determine when the operating data should
be changed to conform with that given on the chart
of the next lowest weight limits (30,000 to 28,000
pounds, figure 68, sheet 3) by subtracting the weight
of fuel used to climb (6 Ib to the gal X 85 US gal
== 510 Ib) from the take-off gross weight to obtain
31,490 pounds. Subtract 30,000 pounds (minimum
weight limit specified on chart) from 31,490 pounds
and divide the difference of 1490 pounds by 6 times
the fuel flow 1490 - (6X111) == 2,24 hours, or 2
hours, 15 minutes. Add the time required to climb
(9 minutes) to obtain 2 hours 24 minutes, or 2.4
hours, for the transition point time,
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(10) Go to the chart of the next lowest gross
weight limits (30,000 to 28,000 pounds) and under
column III opposite 5,000 feet standard pressure alti-
tude read in turn 2050 RPM, 31.5 MP, AL Mixture,
113 US GPH, and 148 MPH (128 KTS).

3. CRUISING CONTROL CHART. (See figure 70.)

The Cruising Control Chart is divided into four
sections, namely Density Altitude, Air-speed Conver-
sion, Power Settings, and Weight Correction. An an-
alysis of each section as given below reveals the facts
on which the chart is based, also how each contributes
to the make-up and use of the complete chart.

. DENSITY ALTITUDE.—Density Altitude de-

scribes the mass per unit volume of air at a standard
pressure and temperature. Standard air at sea level
has been accepted by agreement to have a temperature
of 15° € (59° F) at a barometric pressure of 29,92
inches of mercury, or 1013 millibars. Air is a gas and
its density varies with pressure and temperature.
Since the physical properties of air vary with changes
in altitude, standard air must also specify the condi-
tions for each altitude above and below sea level
Thus, it has been assumed that the temperature de-
creases 1° C for every 504.6 feet increase in altitude
above sea level up to a height of 35,332 feet, where
the temperature is —535° C (—67° F). Above this
altitude, the air is assumed to retain a constant tem-
perature of —355° C, Standard air has therefore been
defined and the physical relationships may be found
in any Standard Atmosphere Table. Reference is made
to N.AJC.A. Technical Report No. 218,

Usually, actual air differs from the calculated
standard air. In order that the air density may be
determined, a comparison must be made with condi-
tions where the air density is already known. This
is done by comparing the density of the air through
which the flight is being made with the density of the
air at a given pressure altitude when the temperature
is standard.

The altimeter is set to a barometric pressure of
29.92 in. Hg, which is the barometric pressure at sea
level at standard temperature, and the pressure alti-
tude is then read. Tn this case, the pressure altitude
reading represents the pressure due to the weight of
the air above the altitude at which the flight is being
made. Since the pressure altitude has been determined
at standard temperature, and also because the density
of the air under these conditions is known, a starting
point has been established and the other factor, tem-
perature, which affects density, may now be con-
sidered.

Ar standard temperature, the pressure altitude
and density altitude are the same, and the air has a
certain known density. When the temperature is
higher than standard, the air expands and becomes
less dense, and thus the density altitude is greater
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than the pressure altitude. Conversely, when the tem-
perature is lower than standard, the air contracts and
becomes more dense, and the density altitude is lower
than the pressure altitude. Examples from figure 62
may help to clarify the use of the pressure altitude to
density altitude conversion chart included on the left
side of the composite cruising contrel chart.

Example 1,

Air Temperature = 47° C (117° F)
Density Altitude = 8500 {t

Example 2.
Pressure Altitude = 10,000 ft
Air Temperature == —32° C (~26" F)

Density Altitude == 6500 ft

Note

Pressure altitude is the altimeter reading
when the barometric scale on the iastru-
ment is set to 29.92 in, Hg (1013 millibars),
By correcting the pressure altitude for tem-
perature, the density of the air through
which the flight is being made is determined
and is expressed in terms of density altitude.

The performance of the airplane (lift, drag,
speed, power required, and power available) depends
upon the density of the air. All aerodynamic calcula-
tions and all aerodynamic charts of the cruising con-
trol type are usually based upon standard conditions
and, therefore, the pressure altitude must be con-
verted to density altitude for the proper use of the
cruising control and other aerodynamic charts,
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b, AIR-SPEED CONVERSION.-—The next section
of the chart to be considered is that portion dealing
with the air-speed conversion. This is the main body
of the cruising control chart directly to the right of
the pressure altitude conversion chart. The vertical
lines represent the true indicated (calibrated) air
speed with the scale given at the top of the chart, The
true air speed, or the speed in relation to the surface
of the earth with no wind, is represented by the light
diagonally curved lines sloping from the top left side
of the chart to the lower right side of the chart, At
sea level at standard temperature, the true air speed
and true indicated air speed are the same.

This portion of the cruising control chart facili-
tates the conversion of true indicated air speed into
true air speed as shown by the examples taken from
figure 63.

(1) EXAMPLES.

Example 1,
True Indicated Air Speed =110 knots
Density Altitude == 3000 ft
True Air Speed == 115 knots
Example 2.
True Indicated Air Speed == 135 knots
Density Altitude == 8000 ft
True Air Speed == 152 knots

The pilot’s air-speed indicator reading must be
corrected for installation and instrument errors to
obtain true indicated air speed as given on the cruising
control chart,

The conversion of indicated air speeds to cali-
brated air speeds results in making proper allowances
for the effect of the disturbed flow of air around the
pitot-static tube, and for the mechanical errors of the
pitot-static tube and indicator. If there were no
mechanical errors in the pitot-static tube and indi-
cator, and if the pitot-static tube could be projected
far enough forward of the airplane to reach a point
where it would meet undisturbed air under all flight
conditions, the necessity for calibrating air-speed in-

Appendix |
Paragraph 3

dicator installations would cease to exist. It would
then be possible to apply density corrections directly
to the indicated air speed as read from the face of the
air-speed indicator.

A typical air-speed installation correction table
is given in section III. The error of the instrument of .
each airplane must be added or subtracted to this
table for the final correction. Flight tests on each
airplane should be conducted for an accurate calibra-
tion of the air-speed indicator.

(2) DEFINITIONS.

{a) INDICATED AIR SPEED.—Indicated air
speed is the reading or indication of the air-speed
indicator.

() TRUE INDICATED (CALIBRATED)
AIR SPEED.—True indicated (calibrated) air speed
is the reading of the air-speed indicator corrected for
instrument and installation errors,

Note
The term “True Indicated Air Speed” is
used on all charts in this appendix.

(c) TRUE AIR SPEED.—True air speed is
the actual speed of the airplane with respect to the
air, or the true indicated air speed corrected for ef.
fect of air density and compressibility. True air speed
is identical with ground speed under *No Wind” con-
ditions.

{dj GROUND SPEED.—Ground speed is the
actual speed of the airplane with respect to the
ground. This value includes the effect of the wind.

¢. POWER SETTINGS.—The power lines are the
heavy lines sloping toward the left superimposed on
the air-speed conversion chart. These power lines give
the power settings (rpm and manifold pressure), the
fuel consumption in pounds per hour, and the speed-
power relationship for the airplanc.

The power settings given are recommended for
obtaining the maximum efficiency from the engines
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with 2 minimum amount of wear, and the optimum
rpm considering propeller efficiency and specific fuel
consumption in order that the resulting miles per gal-
lon may be as high as possible. A relatively high rpm
and low manifold pressure setting is easier on the
engine; however, the engine will not develop the
power of which it is capable and will have an excessive
fuel consumption. On the other hand, a relatively low
rpm and high manifold pressure setting will build up
higher pressures within the cylinders than the engine
is designed to withstand, and this will result in deto-
nation and possibly blown cylinder heads, etc. It is
evident that a compromise must be made between the
rpm and manifold pressure settings to obtain the best
performance, and, therefore, the power settings on
the cruising control chart were determined for this
purpose.

d. WEIGHT CORRECTION.—The fourth and last
section comprising the cruising control chart includes
the weight correction lines underneath the air-speed
conversion section. The power lines mentioned above
give the speed-power relationship only for the gross
weight at which the chart is based. Consequently,
corrections have to be made for variations in gross
weight. The chart is based upon a gross weight of
24,000 pounds establishing the base line. The weight
correction lines are applicable for any range of gross
weights from 24,000 to 34,000 pounds.
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The method for using the weight variation lines
to correct for gross weight is illustrated in figure 64.

Increasing the weight increases the lift required
to maintain the airplane in level flight. This in turn
increases the angle of attack, thus increasing the drag
reducing the speed for the same amount of power or
increasing the power required to fly at the same speed.
It is necessary, therefore, to adjust for gross weight
to obtain the correct air speed or power.

The gross weight of an airplane in flight will
decrease as the fuel is burned. This decrease in weight
will increase the speed for a given power setting. If a
constant air speed is desired, less power is required as
the gross weight decreases. For steady cruising, it
should not be necessary to set power oftener than each
hour; every three hours will probably be satisfactory.

Combining the four sections as shown below, one
may see the basis on which the composite cruising
control chart is established.

Chart Power Required Curves
for Plotted on Background
Density of Air-Speed Conversion
Altitude Due to Altitude

Chart for Weight Correction

TRUE INDICATED (CALIBRATED) AIRSPEED-KNOTS

NOTE : THIS IS PILOTS' INDICATED AIRSPEED CORRECTED FOR INSTALLATION ERRORS
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e. INSTRUCTIONS FOR USING THE CRUIS-
ING CONTROL CHART.—The Cruising Control
Chart will give the power required to fly at a desired
air speed or at the air speed for a selected power. Thus
two methods may be employed in using the cruising
control chart, depending upon which conditions of
flight are chosen. Both methods are illustrated in the
examples given below and in figure 65.

Case 1.
To determine FPower Required for Any Desired
Air Speed at Any Gross Weight and Any Alti-
tude.

Solution:
Enter chart at outside air temperature (A) and
follow arrows to pressure altitude (B), deter-
mining density altitude. Follow arrows horizon-
tally across to desired or selected air speed (C).
Project vertically down to base line at (D). Fol-
low slope of weight variation lines to gross weight
at (E}. Project vertically up to density altitude
at (F). True air speed and true indicated air
speed are read at (C). The power required, fuel
flow, rpm, and manifold pressure are found at

(F}.
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Case 2.
To Determine Air Speed for Any Desired Power
at Any Gross Weight and Any Altitude,

Solution:
For this method the procedure is just the reverse
of that given in case (1), except for steps (A)
and (B), which are used for determining the
density altitude. In this case, the desired power
is known at (F). Reverse the directions of the
arrows, projecting vertically down to gross
weight at (E), and following the slope of the
weight variation lines to the base line at (D).
Project vertically up to the density altitude at
{C), and read true air speed or true indicated
air speed.

f. EXAMPLES FOR ILLUSTRATING THE USE
OF MODEL PBY-6A CRUISING CONTROL CHART.
—On the chart, the manifold pressures are repre-
sented by the curved dotted lines in the auto-lean
area and are given at increments of 3000 feet in the
auto-rich region. As no control of the manifold pres-
sures can be maintained when operating at full
throttle, the manifold pressures in the area above the
full throttle line are given as an indication of the
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value of the gage reading at standard conditions and
at the particular altitude, rpm, and brake horsepower
shown on the chart,

The horsepower output of an engine is influ~
enced by a great many factors. Only the three
primary components of vpm, manifold pressure,
and altitude are of paramount importance to the
pilot. For a given rpm an engine will produce a
certain amount of power, at a particular manifold
pressure at sea level. As the altitude is increased, the

same amount of power may be maintained by advanc-

ing the throttle a certain degree, which results in a
new but lower manifold pressure, as shown on the
cruising control chart. This procedure is repeated
until no further advance in throttle position can be
obtained, or until the throttle is fully open. The
highest altitude ar which a particular rpm and full
chrottle will give the same horsepower as the same
rpm and part throttle at sea level is termed the critical
altitude. Any further increase in altitude will result
in a loss of horsepower and decrease in manifold
pressure. Thus, to maintain the same horsepower at a
higher altitude than the critical altitude for the first
rpm, 2 shift to a higher rpm must be made. This pro-
cess i continued as the altitude is increased until a
limiting rpm is reached, such as 2550 rpm.

To illustrate, take for example the “600 BHP/
EMG” power line on the chart. At part throttle for
any altitude from sea level to 7500 feet densivy alei-
tude, the recomumended rpm is given along the power
line at 1860, To obtain 600 brake horsepower per en-
gine at sea level, the throvtde will be set to give 33.3
inches on the manifold pressure gage. If 700 brake
horsepower is required at 2000 feet density altitude,
the throttle will be sev to give a gage reading of 32,7
inches. Thus, the manifold pressure is obtained by
interpolating between the 32.0-inch manifold pressure
fine at 4000 feer density altitude and the 33.0-inch
manifold pressure line at 1,000 feert., At 7500 feer
density altitode, full throttle operation will result,
and for 1860 rpm the manifold pressuve will be 30,75
inches. This is also the critical alticnde for 1860 rpm
and §00 brake horsepower; therefore, to maintain 600
brake horsepower at denmsity altitude higher than
7500 feet, 2 higher rpm must be used.

The mew vpm is obtained from the constant rpm
lines sloping from the top left to the lower right of
the foull throtele avea on the chart. Thus, it can be
seen on the chare that the 1950 rpm line intersects
the 600 horsepower line at 10,000 feer density alei-
tude, and the 2150 rpm line intersects the 600 horse-
power line at 14,250 feet density altivede. If 600
horsepower is requived at 12,500 feet density alvitude,
the corvect rpm can be found by estimating or inter-
polating between the two rpm lines. In this case, this
will be 2070 rpm. Thus at standard conditions and
at the particular density altitude of 12,500 feet, 2070
rpm will resuls in 600 brake horsepower per engine
at full theovele, and the manifold pressure will be
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approximately 27.5 inches Hg. Operation in awto-
lean is permissible up to 2550 rpm and 700 bhp, pro-
vided 232° C (450° F) cylinder head temperature is
not exceeded. Consequently, at 17,800 feet density
altitude, the operating limit in auto-lean is reached
for 700 brake horsepower,

Example 1. :

Find power settings (brake horsepower per en-
gine, rpm, manifold pressure, and fuel consume
tion)}, true indicared air speed, true air speed,
and pilot’s air-speed indicator reading for fly-
ing maximum range at 2000 feet pressure alti-
tude, and outside air temperature at 23° C
{73.4° F}, at a gross weight of 30,000 lbs.

Solution:
Enter chart at outside air temperature of 23° C
{(73.4° F} and project vertically to pressure alti-
tude of 2000 feet, determining density altitade
of 3400 feet. Refer to the lower left corner of
the chart; find the dotted line presenting the
speed. for maximum range, and enter at the in-
tersection of the density altitude with the “Speed
for Maximun Range” line. Project vertically
down to base line and follow slope of weight vari-
ation line to 30,000 lbs, then project vertically
up to 3400 feer density altitude and interpolate
the brake horsepower per engine to be 530 bhp,
Adjust the rpm to give a tachometer reading of
1640 by interpolating between 1700 rpm for 550
bhp, and 1550 rpm for 500 bhp. By referring to
the “Standard Temperavure” line, it can be seen
that at 2000 feet pressure altitude the standard
temperature should be 11° C (51.8° F). Actu-
ally, the airplane is flying in ajr which is 12° C
{21.6°F) above standard. Assuming that the car-
buretor air temperature is the same as the out-
side air temperature, a corrvection for manifeld
pressure has to be made, A safe rule to observe
is to increase manifold pressure 0.8 in. for each
6° € (10.8° F) rise {decrease 0.5 in. for each
6° C drop) of carburetor air temperature from
standard. This applies for part throttle opera-
tion only. Do not increase wmawifold pressure
move than I in. without raising the vpm. Con-
sequently, as the air is 12° € (21.6° F) above
standard and part throttle is being wsed, the
manifold pressure should be adjusted for a 1.0
in, increase above the value of 32.3 in., as inter-
polated on the chart, or 33.3 in. for the gage
reading. The fuel consumption, like the rpm is
interpolated to be 76 gallons per hour. To find
the true indicated air speed, read 103 knots at
‘the intersection of the 3400-foot demnsity alsi-
tude with the "Speed for Maximum Range” line,
True air speed av 3400 feet density altivude is
determined to be 108 knots (93.8 mph). To find
the pilot’s air-speed indicator reading, turn to
the air-speed installation correction table given
in section IX1. This table shows the instrument
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readings to be lower than the true indicated air
speecd. Therefore, the true indicated air speed
is obtained by adding the correction to the in-

Appendix |
Paragraphs 3.4

conditions are those to the left of the oblique heavy

dashed line, full throttle conditions
right of these lines,

are those to the

strument reading. Thus, the true indicated air
speed obtained from the Cruising Control Chart
will be greater than the instrument reading. To
find what the instrument reading should be, it
-is necessary to subtract from the figure obtained
on the Cruising Control Chart. In this case, sub-
tract 6 knots for the position error from 103 to
obtain 97 knots. The instrument error, depend-
ing upon the calibration of the indicator in each
airplane, must also be added or subtracted to
obtain the final figure. Jockey the power slightly
as required, to obtain the airspeed indicator read-
ing. Air speed will be low in hot weather, and
high in cold, when compared to charted values.
In part throttle operation, increase manifold
pressure to increase speed, and in full throttle
operation, increase speed by increasing rpm.

Example 2.
Find the air speed for a power setting of 2450
rpm and full throttle at a density altitude of
9600 feet and a gross weight of 28,000 Ib.

Solution:
By looking at the chart, it can be seen that at
9600 feet density altitude and full throttle, 2450
rpm will give 900 brake horsepower per engine.
Projecting vertically down to 28,000 1b gross
weight, then parallel to the weight variation
lines up to the base line, and finally vertically up
to 9600 feet density altitude will give a true air
speed of 151 knots (131.2 mph) and a true in-
dicated air speed of 131 knots (113.8 mph).

4, ENGINE CALIBRATION CURVES.

(8ee figure 71.)

These curves can be used to set operating conditions
or to determine engine power at any operating con-
dition within the recommended operating limits of
the engine. The horizontal dot-dash line indicates the
limit for “AUTO-LEAN” mixture operation. Use
“AUTO-RICH” mixture above this line. Part throttle

High Power — AU TO-RICH" Mixture (Part.

Throttle).

When high power climb is desired, operate along
one of the constant manifold pressure-RPM lines’
(sloping lines labeled with manifold pressure and
RPM). For constant rated power climb nse 42
in. Hg at sea level, decreasing to 40 in. Hg at
5000 feet.

Select level flight condition from a point on one
of the designated lines, or, if an intermediate
condition is desired, any manifold pressure—
RPM combination represented in the full throtele
portions of the chart can be used for part
throttle operation.

Cruising Power — "AUTO-LEAN Mixture (Part

Throttle).

For power conditions below the dot-dash line,
the maximum recommended manifold pressures
are independent of RPM,

Te Determine Horsepower—Any Power Condition,

Enowing RPM and manifold pressure, spot the
condition in the full throttle portion of the sec-
tion of the chart,
Draw a line through the point determined par-
allel to the constant manifold pressure—RPM
lines shown. Read horsepower at the intersection
of this line with the observed pressure altitude,
Correct horsepower in accordance with carbur-
etor air temperature (on airplanes not eguipped
with carburetor air temperature gages use oute
side air temperature) by applying the following:
Add 1 percent for each 6°C (10.8°F) decrease
of carburetor air temperature from the
standard temperature for the observed pres-
sure altitude,
Subtract 1 percent for each 6°C (10.8°F) rise
of carburetor air temperature from stand-
ard.
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