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on the co-pilot’s side of the bulkhead. Receiver switch
box and remote tuning head for the ARB radio are lo-
cated at approximately the same level, on the pilot’s
side of the bulkhead.

(1) PILOT’S RU-19 RECEIVER CONTROLS.
—A switch box and remote tuner for the RU.19 radio
receiving equipment are located on the pilot’s side of
the aft bulkhead, near the ARB control box and tuning
head.

(m) MARKER BEACON.—The marker beacon
switch and lights are on the pilot’s side of the main in.
strument panel.

(n) EMERGENCY BOMB RELEASE HAN-
DLES.—Emergency release handles for quick jettison-
ing of bombs from port and starboard wing racks are
at the bottom of the main instrument panel, on either
side of the passageway to the bomber’s compartment.

(o) FLARE RELEASE HANDLES.—Flare re-
lease handles are directly over the center of the door
in the aft bulkhead of the pilot’s compartment.

(5) INSTRUMENTS IN PILOT’S COMPART-
MENT.
(See figures 3 and 4.)

(a) FLIGHT AND NAVIGATION INSTRU-
MENTS.—The pilot has the following flight and navi.
gation instruments on his side of the main instrument
panel: '

Altimeter

Air Speed Indicator

Directional Gyro

Gyro Horizon

Radio Altimeter

Turn and Bank Indicator

Rate of Climb Indicator

Remote Compass Indicator

Pilot Director Indicator

The co-pilot has the following flight and navi-
gation instruments on his side of the main instrument
panel:

Altimeter

Air Speed Indicator

Turn and Bank Indicator

Rate of Climb Indicator

Remote Compass Indicator

Pilot Director Indicator

The Mark 3 Sperry gyropilot control panel,
located in the center of the main instrument panel,
contains the following instruments:

Directional Gyro

Bank and Climb Indicator
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(b) PILOT’S ENGINE INSTRUMENTS.—
The pilot’s tachometers, manifold pressure gages and
engine speed synchronism indicator are in the center
of the main instrument panel, above the Sperry Mark
3 gyropilot control unit.

(c) OTHER INSTRUMENTS AND INDI-
CATING LIGHTS.—The suction gage and hydraulic
fluid pressure gage for the Sperry Mark 3 gyropilot
system are on the system control panel, in the center
of the main instrument panel. The marker beacon light
is on the main panel to the left of the gyvropilot panel.
The landing gear hydraulic pressure gage is on the
co-pilot’s side of the main instrument panel.

Landing gear up and down latch indicator
lights are on the co-pilot’s side of the instrument panel.

(d) PILOT-ENGINEER SIGNAL SYSTEM.
(See figures 5 and 20.)—In addition to the interphone
system, a system of signal lights is provided to enable
the pilot to transmit orders to the engineer concern-
ing operation of certain controls not available to the
pilot. The system consists of duplicate sets of nine lights
operated by individual single pole, single throw toggle
switches, on the pilot’s control yoke and the engineer’s
instrument panel. These lights are behind small ground-
glass windows and the windows are lettered as follows;
“RAISE FLOATS,” “LOWER FLOATS,” “FULL
RICH,” “AUTO RICH,” “AUTO LEAN,” “STOP
ENGINES,” *“RECALL,” “INTERPHONE,” and
“SECURE.,” The pilot may signal the engineer to per-
form any of the above operations by switching the
proper light on. The engineer may acknowledge the
order by switching the light off. The light marked “IN-
TERPHONE? on either panel indicates that either pilot
or engineer desires to talk to the other on the inter-
phone system.

b. ENGINEER’S COMPARTMENT.

(1) POWER PLANT, FUEL AND OIL SYS-
TEM CONTROLS.—The carburetor mixture control
levers and quadrant are located above the center of the
engineer’s instrument panel, between the fuel flow-
meter.

The alternate carburetor air intake control han-
dles are on the engineer’s instrument panel, on either
side of the electrical switch panel.

The cowl flap hand cranks are on the instrument
panel bulkhead, below the panel.

Engine starter and inertia meshing switches are
on the left side of the electrical switch panel.

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.
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on the electrical switch panel, on the engineer’s instru-
ment panel.

A clock and outside air thermometer are lo-
cated on the port side of the instrument panel.

An altimeter is installed on the instrument panel,
between the port engine cylinder temperature gage
and the oil quantity gage.

Pilot-engineer signal system lights and switches
are at the bottom of the electrical switch panel on the
engineer’s instrument panel.

¢. CONTROLS IN RADIO OPERATOR-NAVI.
GATOR’'S COMPARTMENT.—The radio operator-
navigator’s compartment is immediately aft of the
pilot’s compartment and forward of the engineer’s com-
partment. Besides the radio operator’s and navigator’s
equipment, the compartment contains the airplane cen-
tral heating unit and the main power distribution, ra-
dio, interphone and radar equipment control panels.

The navigator’s station is on the port side of the
compartment. The radio operator’s table and seat are
on the starboard side. The radar operator’s table and
seat are on the starboard side forward of the radio
operator’s station.

(1) MAIN POWER DISTRIBUTION PANEL.
(See figure 18. )—The main power distribution panel is
located on the starboard side of the compartment on
the bulkhead, aft of the radio operator’s table. The
panel contains the main and auxiliary battery am-
meters; the main and auxiliary generator ammeters;
the voltmeter and its selector switch; bus selector
switches for main and auxiliary generators and bat-
teries; and bus selector or line switches for all the elec-
trically operated equipment on the airplane, except
radio. Th radio d-c power switch is immediately below
the distribution panel.

(2) AIRPLANE CENTRAL HEATER SYSTEM.
~—The heating unit for the airplane central heater sys-
tem is installed under the navigator’s table. Damper
for the control of intake air for the system is in the
intake duct on the port side of the hull, in the radio
operator-navigatot’s compartment.

The dampers for directing the flow of heated
air fore-and-aft in the ship are in the *Y” fitting im-
mediately above the central heater unit.

All damper controls consist of simple levers
with knobs for handles, and thumb screws or spring-
loaded pins to hold positions for which they have been
set.

The switch for turning the system on and off
is on the control box over the navigator’s table. A line
switch and fuse are on the main power distribution

panel.
10
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d. CREW’S QUARTERS.—The crew compartment
is immediately aft of the radio operator-navigator’s
compartment. This compartment contains three bunks.
Two bunks are located one above the other on the star-
board side. A smoke tank release handle is located on
the forward bulkhead, over the door.

e. WAIST GUN COMPARTMENT. (See figure
55.)—The waist gun compartment is aft of the crew
compartment, and contains the two .50 caliber waist
guns, with their ammunition stowage box and feed
chutes. Camera power receptacles are provided at each
gun station, for plugging in the N-4 cameras, when in-

stalled.

Control switches for the camera receptacle am-
munition feed boosters and the Mark 9 Illuminated
Gun Sight for the side waist guns are on either side
of the compartment just ahead of the gun positions.

The compartment is enclosed on both sides by
large transparent streamlined blisters, each of which
pivots on a horizontal fore-and-aft axis, so that it may
be opened to allow for firing the guns. When closed,
the blisters are kept watertight by inflatable sealing
tubes. A valve for releasing the air in the sealing tubes
is integral with each latch. A hand pump for inflating
the sealing tubes is stowed aft of the port blister. In-
structions for operating the waterseals are on both sides

of the aft bulkhead.

Brackets for mounting an astro-compass, for use
by the navigator, are mounted at forward end of each
blister.

Air scoop pull handle and control switch for the
tail anti-icing heater are on the aft bulkhead, over the
doorway.

f. TAIL COMPARTMENT.—The tail compartment
extends from the aft bulkhead of the waist gun com-
partment to the tail of the ship, and contains the flare
release tubes and the tunnel gun and camera hatch. No
operating controls are in the tail compartment.

3. LANDING GEAR OPERATION.

a. NORMAL OPERATION.

(1) TO LOWER GEAR.

(a) Turn selector valve lhiandle (See figure 3.)
on pilot’s panel to *“DOWN?” position. See that lever
safety catch clicks into place, locking lever in down
position,

(b) Turn indicator light switch on instrument
panel to “W” position. Landing gear down light will
show when main and nose wheels are all down and
latched. As pilot cuts throttle to below 15 inches Hg
manifold pressure, the float warning lights on both

.
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engineer’s and pilot’s panels will show, indicating that
the floats are up.
(2) TO RAISE GEAR.

(a) Loosen safety catch on landing gear con-
trol lever.

(b) Raise lever ro “UP” position.

(c) 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 :losed and latched.

CAUTION

Gear control lever must be either full up or
full down at all times. Do not allow it to
remain in any intermediate position.

b. EMERGENCY OPERATION. (See figures 40
and 44.)~If landing gear failure is due to failure of
starboard 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 the control handle in
“DOWN?” position before operating pump. Be sure to
check “Gear Down and Latched” with indicator lights.

If starboard engine and hydraulic pump are run-
ning and gear fails to lower when handle is pushed
down, check hydraulic pressure gage. If gage shows
above 1000 Ib 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:

(1) Release the main wheel up locks by pull-
ing out the “T” handles at the main wheel wells and
turning handles Y turn,

(2) Work gear down by rocking the airplane ap-
proximately 14° to each side.

(3) Use the emergency “DOWN-LATCH?” lever
to straignten out the main support struts and latch the
gear in the down position. To do this, first insert
emergency “DOWN-LATCH” lever through access
door provided inside of wheel well, and engage the
handle end of the lever over the bolt provided on the
auxiliary keel. With handle end of lever supported by
the bolt, guide the outboard end of the lever into the
strut socket, located immediately above the pivot point
in the strut.

(4) Push firmly on the lever to straighten out the
strut and gear will latch down. Repeat same operation
for gear on opposite side.

(5) Unlock nose wheel doors by pushing door
lock handle aft, (located on the starboard side, forward
of bulkhead 1) thus releasing the door lockpins.
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(6) Insert hydraulic hand pump handle or emer-
gency “DOWN-LATCH?” lever handle in the aft end of
the starboard door torque tube, (located aft of bulk-
head 2) and push inboard, (counterclockwise), rotating
the torque tube and thus opening the nose wheel well
doors.

Note
In airplanes where the radar antennae have
been installed, it will not be possible to use
the emergency *DOWN-.LATCH?” lever for
emergency manual operation of the nose
wheel doors. However, the hydraulic hand
pump handle may be substituted for this

purpose.

(7) Lock torque tube in “DOORS OPEN” posi-
tion by swinging locking link inboard over the lug on
the torque tube end fitting. Insert lockpin and retair
with safety pin.

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

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

(10) 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 lockpin.

4. FLOAT GEAR OPERATION.

4. NORMAL OPERATION.
(See figures 5 and 17.)

(1) TO LOWER FLOATS.

(a) Turn float switch on engineer’s instrument

panel to “FLOATS DOWN?” position.

(b) If throttles are retarded to 15 inches Hg
manifold pressure, the float warning lights on pilot’s
and engineer’s instrument panels will go on until floats
are down and latched. The wheel indicator lights will
show “MAIN LANDING GEAR UP” and “NOSE
WHEEL DOOR LOCKED.”

‘ 4
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(c) Do not begin to lower floats at speeds great-

er than 130 knots.

(2) TO RAISE FLOATS.

(a) Turn float switch on engineer’s instrument
panel to “FLOATS UP.”

6. EMERGENCY OPERATION.
(See figure 44.)

(1) TO LOWER FLOATS.

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

(b) Engage crank in socket marked “FAST,”
in center of bulkhead below engineer’s seat, and crank
counterclockwise.

(2) TO RAISE FLOATS.

(a) Insert crank in socket marked “FAST” and
turn clockwise until load gets too heavy to operate
easily. To raise floats remainder of the distance, move
crank to “SLOW?” socket, and continue to turn clock-
wise until floats are latched in up position.

5. AUXILIARY POWER PLANT OPERATION.
(See figure 7.)

To start the auxiliary power plant, first disconnect
the auxiliary generator from either of the two buses
at the main power distribution panel. (Turn selector
switch to “OFF” position.) Set choke lever on
“CHOKE?” position. Wind rope around starting pulley
and give a quick pull. Several attempts may be neces-
sary to start in cold weather. Do not leave choke lever
in “CHOKE?” position after two pulls, except in very
cold weather. Do not put load on generator until engine
runs smoothly with choke lever set to *RUN,”

To stop the unit, shut off fuel supply at selector valve
on engineer’s panel. An emergency stop may be made
by pushing magneto ground button on magneto.

6. CENTRAL HEATER SYSTEM OPERATION.

The aitplane central heater system consists of a
burner, located under the navigator’s table, which burns
a mixture of gasoline vapor and air, and ducts to dis-
tribute heated air to outlets in the various compart-
ments in the airplane. The burner unit is supplied with
fuel from the main fuel tanks of the airplane through
the same fuel valve which controls fuel flow to the
auxiliary power unit and the tail anti-icer.

During flight, air pressure for the forced draft com-
bustion chamber, as well as the hot air distribution
ducts is furnished by a ram air scoop on the port side
of the hull, under the wing. When ram air pressure is
not available, air pressure is furnished by an electrical-
ly driven blower within the heater unit. The blower is
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automatically controlled by an air pressure switch, so
that when the ram air pressure falls below a minimum
value, the electric blower will keep the pressure up to

the required operating value. An electrically driven fuel -

pump, supplies fuel to the combustion chamber. An
automatic cut-out switch stops the fuel pump, if the fire
in the combustion chamber goes out accidentally.

a. TO START THE CENTRAL HEATER.

(1) First be sure fuel supply valve on engineer’s
panel is turned on.

(2) Open intake air scoop on port side of hull i
radio operator-navigatot’s compartment.

(3) Make sure that line switch on main power
distribution panel is on proper bus (line switch is
marked “PITOT HEATER” and “WINDSHIELD
WIPER”).

(4) Turn heater control switch to “START.”
This will energize igniter and fuel pump; also blower,
if needed. After a few minutes, when glow unit of heat-
er is hot enough to ignite fuel, turn control switch to
“RUN.” This will shut off the igniter, but will leave
the blower and fuel pump circuits closed, and these
circuits will then be controlled by the automatic cut-off
switches.

CAUTION
If intake air scoops are closed temporarily
for take-offs or landings, they must be opened
again as soon as possible, if heater has been
started.

b. TO STOP THE CENTRAL HEATER.—Turn
the control switch off. Be sure to close air scoop before
landing.

7. WING AND TAIL ANTI-ICER OPERATION.
(See figures 21 and 23.)

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 there-
fore 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:

a. Turn *“MAIN BATTERY” switch on at main
power distribution panel.

b. Turn “ANTI-ICERS AND HEATER?” switch on
at main distribution panel.

RESTRICTED 13
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‘¢, Place “WING ANTI-ICER” switch in “OPEN”
position on pilot’s switch panel. If temperature rises
above 150°C (302°F) the automatic control has failed.

The switch should then be operated manually “on”
and “off” to keep temperatures below 150° C. (302° F).

d. Place “WING ANTI-ICER?” switch in “*CLOSED”
position to shut off hot air supply.

The tail anti-icing system like the wing anti-icing
system, should be turned on BEFORE ICING CON.
DITIONS ARE ENCOUNTERED.

Controls for the tail anti-icer consist of a fuel shut-
off valve, located at the right of the flight engineer,
and a switch and damper control, located on the for-

ward face of bulkhead 7.
CAUTION

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.

Operation of the tail anti-icer is accomplished as
follows:

a. Turn “MAIN BATTERY” switch on at main
distribution panel.

b. Place “TAIL ANTI-ICER?” switch on proper bus.

¢. Open fuel valve in flight engineer’s compartment.

d. Turn anti-icer switch on at bulkhead 7.

e. Pull damper control lock down and pull damper
control fully out, 30 seconds after turning on switch
at bulkhead 7.

To shut off heater:

a. Close fuel valve in flight engineer’s compartment.

b. Turn off anti-icer switch at bulkhead 7.

¢. Move air scoop control to “*CLOSED?” position.

d. Turn off switch at main distribution panel.

CAUTION
Damper must be closed during take-offs and

landings. It must be fully opened during oper-
ation of heater.

8. PROPELLER ANTI-ICER OPERATION.

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 accomplished as follows:

a. Turn on fluid supply valve. This valve is located
below reservoir on the aft face of bulkhead 4, port side.

b. Turn *MAIN BATTERY” switch on at main
distribution panel.

¢. Turn “ANTI-ICERS AND HEATERS” switch
on at main distribution panel.

d. Turn “ANTI-ICER” control to desired rate of
flow.

9. OPERATION OF MISCELLANEOUS
EQUIPMENT,
a. COMPARTMENT VENTILATORS.—Ventila-
tors are located in the ceiling of the radio operator-
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navigator’s compartment ij%;he engineer’s compart-
ment, on each side of the ‘Qﬂi‘ﬁ# The ventilators are
water-sealed with gaskets and held closed with spring
and toggle latches. The ventilators must be closed for
landings and take-offs. Ventilators in the engineer’s
compartment must be open when the auxiliary power
unit is running, except during landings and take-offs.

5. BILGE PUMP.—A bilge pump is attached to the
auxiliary power unit and is driven by the unit engine.
To engage the pump, push down on lever at back of
engine. Speed ‘of engine and pump may be increased
by removing load from auxiliary generator with switch
on main power distribution panel. Bilge pump hose
is stowed on aft face of bulkhead 5, port side.

c. ANCHOR.

(1) TO CAST ANCHOR.
(See figure 28.)

(a) Fit float gear hand crank into anchor reel
socket on port side of bomber’s compartment. Station
one man here to operate crank.

(b) Detail second man, equipped with safety
belt, to outside of ship to perform following opera-
tions:

(¢) Open door of anchor box at latch in up
position with webbing strap and dot fastener provided.

(d) Hook safety belt in forward snap, facing
aft.

(e) Take out anchor. Set it upside down on
walk rail in handhole slot.

(f) Unfold anchor while in upside-down po-
sition.

(g) Place anchor cable in guide eye in walk

(h) Drop anchor overboard. (Man inside must
release ratchet of reel.)

(i) When anchor hits bottom, release pendant
from stowage and secure clamp to anchor cable. Throw
pendant overboard and slack off anchor cable until
pendant cable is taking pull of the anchor line.

(j) Man inside must secure anchor reel with
latch,

(2) TO WEIGH ANCHOR.

(a) Break out anchor by overrunning with en-
gines. Be sure to maneuver in such a way as to keep
tension on pendant, being careful not to allow tension
to be taken by anchor line or reel.

(b) When anchor is free, reel in anchor line
until pendant clamp can be removed. Stow pendant,
clamp and lizard with strap provided in anchor box.

(c) Reel in anchor until top of anchor is level
with the water.

(d) Use safety belt in same position as before.

Revised 15 October 1948
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Turn on oxygen cylinder valves and read pres-
sure gages. Recharge or replace any cylinder in which
the pressure is less than 1800 = 50 pounds. Check
condition of oxygen face masks and tubes for leaks or
obstructions. (See Section V, Paragraph 2.)

Check supply of fluid in hydraulic system reser-
voir (Specification AN-VV.0-366) and in propeller
anti-icer fluid reservoir. Check supply of fluid in wind-
shield spray 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 condition of all fire extinguishers in the
airplane. Check fuel tank vapor dilution system to
see if CO. cylinders are fully charged and red blow-
out disks 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 radar, radio, and inter.
phone equipment.

Be sure power switch for remote compass indi-
cators is on, and that both dials are giving same read-
ing.

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

Check condition of water seals on gun blisters.

Check all transparent windows and enclosures for
good visibility. :

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

Examine all log books to 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.

2. ON ENTERING THE PILOT’'S COMPARTMENT.

Unlock surface controls and stow control yoke lock-
ing bar. Check controls for freedom of action.

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.
Set interphone control switch in position No. 4.

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

Make the following special checks if night flying is
contemplated:

38
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Test every light on the airplane by switch-
ing on momentarily. Check to see that all line
switches or circuit breakers for lights are on.
Check for burned out fuses and bulbs.
Check flares in racks.

Check signal pistol stowage and ammunition.
Check to see that blackout curtains are avail-
able for all windows.

Check for spare fluorescent light tubes.

Check instrument dials for condition of lu-
minous markings.

Make sure there is at least one flashlight
aboard.

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

Be ‘sure gyropilot is turned off,

Adjust tab settings according to loading.

Work engine controls to check for freedom of ac-
tion, and leave set in proper positions for starting en-
gines, as follows:

Propellers—Maximum rpm position.
Cowl Flaps—Open.

Mixture Control—"IDLE CUT-OFF.”
Throttles—Approximately 1/5 open.

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

CAUTION

If airplane is on land, do not allow nose wheel
to be turned more than 30° left or right.
When aitplane is in take-off position, nose
wheel should be directly in line with keel, so
that airplane will roll straight ahead when
power is applied, and maneuvering with brakes
and engines to straighten out nose wheel will
not be necessary. See that wheel chocks are in
proper position.

Check all instruments for proper pointer position,
loose, broken or dirty cover glasses. Clean with 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 of aircraft heading.

Before engines are started, check for air in gyro-
pilot hydraulic system. Engage gyropilot and attempt
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to move manual controls. Controls should NOT be
resilient (springy), when a moderate pressure is ap-

plied.

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.

Operate windshield wiper to be sure that it works.

Check stowage of emergency landing gear “DOWN.
LATCH?” lever.

3. FUEL SYSTEM MANAGEMENT.
(See figure 30.)

a. DESCRIPTION.—The wing center section con-
tains two integrally built sealed chambers with a total
usable fuel capacity of 1750 U. S. gallons. (1457 Im-
perial 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 vapor dilu-
tion 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
completely 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, the maxi-
mum capacity of the cells plus the remaining integral
tank is 1497 U. S. gallons. (1242.5 Imperial gallons).
When cells are installed in both tanks, the maximum
capacity (water-borne) is 1244 U. S. gallons. (1032.5
Imperial gallons).

(2) SELECTOR VALVES.—The fuel flow from
the tanks to the engines is controlled by the selector
valves on the engineer’s panel. The valves are con-
trolled by pointer handles, which indicate their setting
on dials. The port valve can be set to feed fuel from
either or both tanks to the port engine. The starboard
valve can be set to feed fuel fromi 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 pu..p handles
are so designed that both pumps can be operated si-
multaneously with one hand, or separately, as desired.

(4) STRAINERS AND DRAINS.—The strainers
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are provided with drain cocks, with controls on the en-
gineer’s panel, so that they may be drained during
flight.

(5) AUXILIARY POWER UNIT CENTRAL
HEATER AND TAIL ANTI-ICER FUEL SUPPLY.
—A separate selector valve for the auxiliary power
unit fuel supply and the tail anti-icer fuel supply is
located at the lower right-hand corner of the engi-
neer’s panel. The fuel line to the central heater system
is also served by the same selector valve.

(6) FLOWMETERS.—Two direct-indicating type
flowmeters, with by-pass controls are mounted at the
top of the engineer’s control panel.

Fuel flow rate through the meters is indicated by
the calibrated scales on each side of the transparent
tubes. 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 scale is accurate only at the temperature and spe-
cific gravity given above.

The float, or flow indicator within the tube, rises
as the rate of flow increases, or drops as the rate of
flow decreases, to give the rate readings.

The by-pass valve and handle on each flow-
meter permits complete isolation of the meter from
the fuel system. When the by-pass valve 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.

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

(8) ENGINE-DRIVEN PUMPS.—When the en-
gines 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
provided for use in case of failure of either of the en-
gine-driven pumps. The cross-feed valve makes it pos-
sible to direct fuel from the one functioning pump to
the carburetors on both engines. If one engine fails,
fuel can be directed from either one or both tanks to
the live engine by use of the cross-feed system.

(10) DRAIN AND REFUEL PROVISIONS.—
Tank drain and refuel lines are installed in both inte-
gral tanks. They can be used only when fuel cells are
not installed in the tanks. By attaching a one-inch pipe
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(2) FLOWMETER OPERATION.—For normal
operation the flowmeters are always by-passed. (By-pass
valve handles pulled out.) The by-pass valve handles are
pushed on only long enough to take a reading. For
normal consumption rate of fuel under various flight
conditions, see Cruising Control Chart, Figure 64.

(3) OPERATION OF FUEL SELECTOR
VALVES.—The various combinations of tank-to-en-
gine fuel flow are shown on the Fuel Selector Valve
Position Chart. (See figure 33.) -

(4) OPERATION OF CROSS.-FEED SYSTEM.
—The various combinations of fuel selector valve set-
ting with only one fuel pump operating and the cross-
feed valve “ON” are shown on the Fuel Selector Valve
Position Chart. (See figure 33.) The cross-feed valve
should always be “OFF” except in case of engine or
fuel pump failure.

(5) OPERATION OF HAND WOBBLE
PUMPS.—The hand wobble pumps are used to furnish
fuel pressure to start the engines, and to furnish emer-
gency pressure in case one of the engine-driven fuel
pumps is disabled. '

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

Before priming an engine, bring the fuel pres-
sure up to 15 pounds per square inch with the hand
wobble pump. Number of priming strokes required for
starting will vary from no prime with a hot engine to
six or eight, or more, strokes with very cold engines.
Excessive priming will load the cylinders with raw gaso-
line, making it difficult to start the engine. Underprim-
ing 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” position,
but 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-12H4 series, having automatic mixture control
which may be set for *“FULL RICH,” *AUTOMATIC
RICH,” “AUTOMATIC LEAN” or “IDLE CUT-
OFF.”

The usual operating position is “AUTO RICH.”
In this position the mixture control automatically main-
tains desired fuel/air ratios at all engine speeds and
loads, independent of changes in altitude, temperature,
propeller pitch, supercharger speed or throttle position.

Section I
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The “AUTOMATIC LEAN?” position provides
a leaner mixture for cruising economy. This setting may
be too lean for good acceleration. Therefore, when
maneuvers are necessary, or when changing engine pow-

er, use “AUTOMATIC RICH.”

Intermediate positions on the mixture control
quadrant may also be used. Between positions there is a
fairly uniform transition in effect upon the mixture be-
ing delivered to the carburetor. Between *FULL RICH”
and “AUTOMATIC RICH?” the transition varies in its
rate and amount depending upon the density of the air
entering the carburetor as affected by temperature and
altitude. "AUTOMATIC LEAN” is 5% to 10% leaner
than “AUTOMATIC RICH,” depending upon the par-
ticular carburetor setting. Between “AUTOMATIC
LEAN” and “IDLE CUT-OFF” further reduction in
mixture strength is attainable by manual control. Ex-
treme caution must be exercised when setting mixture
control beyond “AUTOMATIC LEAN,” with due re-
gard to engine operating conditions and fuel char-
acteristics.

Before cruising in “AUTOMATIC LEAN?” the
engines should be cooled down to 232°C (450°F). Re-
fer to the Specific Engine Flight Chart, Figure 38, for

recommended manifold pressures and rpm settings to
be used for cruising in “AUTOMATIC LEAN.”

CAUTION

Fuel will flow through the carburetor when
the mixture control is in any position except
“IDLE CUT.OFF” whenever the fuel pres.
sure is greater than five pounds per square
inch, whether the engine is running or stopped.
The mixture control should, therefore, be left
in “IDLE CUT-OFF” position whenever en-
gines are stopped.

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

(9) FUEL DUMPING PROCEDURE.—The va-
por dilution pull handle must be pulled immediately
after fuel dumping is completed. It is important that
there be no delay, as the fire hazard of the fuel vapor
is great. Once the dilution handle is pulled, the CO.
cylinder will be completely discharged, and must be
replaced or recharged before another dumping opera-
tion can be performed.

WARNING

Do not smoke while fuel is being dumped.
Close all hull vents and blisters. Shut down
all electrical equipment, radio, APU, float
motors, etc.
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4. STARTING ENGINES.

Section i
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CAUTION
Auxiliary power unit should be running and unit generator and battery line switches should be on the
same bus when engines are started. Main generator and ‘battery switches should be off.

PILOT

a. Request radioman to start auxiliary power unit and
to check main distribution panel for proper setting
of main bus switches, proper voltmeter and ammeter
readings for auxiliary power unit, etc.

c. Set vacuum selector valve so starboard engine runs
gyro instruments, and gyropilot vacuum line is on
port engine.

d. Propellers—Highest rpm position.

e. Throttle—One fifth open.

j. Ignition Switches—Both “ON.”

q- Throttle—If engine is flooded, open throttle wide
at request from engineer.

CAUTION

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

FLIGHT ENGINEER

b. Set fuel valves for “LEFT ON” and “RIGHT ON.”

f. Start starboard engine first because hydraulic sys-
tem pump is on this engine. Turn engine over sev-
eral revolutions by hand to clear bottom cylinders.
(It is advisable to remove the lower spark plugs if
there is reason to believe the bottom cylinders are

loaded).
g. Carburetor Air—"DIRECT.”
h. Mixture Control—"IDLE CUT-OFF.”
i. Cowl Flaps—"OPEN.”

k. Priming.—With the hand wobble pump, bring fuel

pressure up to 15 pounds per square inch, Prime engine
with primer pump. Six to eight strokes of the primer
pump may be necessary if engine is cold.

l. Starter—Maintain fuel pressure at eight to ten
pounds with wobble pump and turn right engine
starter switch to “START.” Hold switch in this po-
sition until inertia drive comes up to speed, (approxi-
mately ten seconds) then move switch to *“MESH.”

m, Mixture Control—"IDLE CUT-OFF” while starter
is turning engine over. “AUTO RICH?” as soon as
engine fires.

n. Fuel Pressure—Maintain eight to ten pounds pres.
sure with hand wobble pump.

o. Failure to Start—If engine does not start almost im-
mediately, (three seconds) leave mixture control
in “IDLE CUT-OFF.” Repeat use of hand primer
and wobble pump.

p- Flooded Engine—Flooding is generally indicated by
a discharge of fuel from the engine blower case
drain, or by presence of raw gasoline in the exhaust.
To clear engine, discontinue use of wobble pump,
request pilot to open throttle wide, and turn engine
over several revolutions by moving starter switch
to “MESH?” intermittently.

45



Section Il

Paragraph 4-5 AN 01-5MA-1

PILOT

s. Throttle—As soon as engine starts, adjust throttle
to as low a speed as possible for the first 30 sec-
onds after starting. Stand by for engineer’s report
on oil pressure.

v. Throttle—After the first half minute, adjust the
throttle to about 1000 rpm.

5. ENGINE WARM-UP AND ACCESSORY CHECK.
a. Propeller—Leave in highest rpm position.

c. Throttle—Set for about 1000 rpm.

g. Throttle—Set for approximately 30 in. Hg when oil
temperature has reached 40°C (104°F).

i. Ignition Switches—Check rpm drop when switching
from “BOTH” to “R” or “L” magneto. Normal
drop is 50 to 75 rpm and should not exceed 100 rpm.
After checking one magneto, switch to “BOTH”
for a few seconds before checking the other mag-
neto. Make magneto check in as short a time as
practicable, so that detonation does not cause dam-
age to engine. Check center (emergency) switch mo-
mentarily off.

jo Set throttle for 600 rpm and propeller in high rpm
position.

. Throttle—Set for 2000 rpm and request engineer
to check engine instruments. Because engine cooling
on the ground is usually insufficient at this speed,
instrument check should be made in as short a time
as possible.
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Fuel Pressure—As soon as engine starts, move mix-
ture control to “AUTO RICH.” Continue to op-
erate wobble pump vigorously until the engine
runs smoothly, and automatically builds up fuel
pressure to 14 to 16 pounds per square inch.

t. Oil Pressure—If oil pressure does not register on

the gage almost immediately, STOP ENGINES and
investigate.

. Primer—Be sure primer pump handle is locked after

engine has started.

. Cowl Flaps—Leave open under all conditions. Do

not attempt to accelerate warm-up by closing cowl

- flaps. This will cause uneven expansion of cylinders

8

and possible burning of spark plug elbows.

Carburetor Air—"DIRECT,” unless there is danger
of icing, or unless sand or dust is blowing.

. Oil Pressure—When starts are made with cold oil,

oil pressure may go as high as 300 pounds for a min-
ute or more while the delayed action of the com-
pensating relief valve is controlled by the tempera-
ture of the incoming oil. The high pressure is re-
duced when the oil inlet temperature reaches 40°C
(104°F). Desired oil pressure, 65 to 105 pounds
per square inch at 1500 rpm.

If on land, check to be sure floats are up and locked.
If on water, check to see that landing gear is up
and locked and that nose wheel door is locked.

. Oil Temperature—Report to pilot when oil tempera-

ture reaches 40°C (104°F),

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
observe the tachometer for any change in rpm. Re-
turn the mixture control lever to the *AUTO RICH”
position 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 mix-
ture is too lean. A rise of 5 to 10 rpm is recommend-
ed in order to permit idling at low speeds without
danger of fouling plugs and at the same time to
afford good acceleration characteristics.
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PILOT

p. Hydraulic Pressure Gage—Should read 800 to 1000

pounds pressure.

. Propellers—After 2000 rpm check, pull throttles

back to approximately 1000 rpm and pull propeller
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.

. Automatic Pilot—If only one engine is running,

check vacuum selector valve to be sure that gyro-
pilot is on the vacuum pump that is running, then
check gyropilot as follows:

(1) Check vacuum gage. Should read 3.75 to 5
inches Hg.

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

(3) Uncage bank and climb gyro. (Turn caging
knob 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.)

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

(6) Turn aileron knob until 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 indi-
cated by the inclinometer under the directional
gyro. Aileron index should be set for same
number of degrees deflection.

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

CAUTION

Do not align follow-up index with the hori-
zon bar.
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FLIGHT ENGINEER

m. Qil Pressure—Should be 85 pounds + 15 — 5

pounds at 2000 rpm.

n. Fuel Pressure—14 to 16 pounds.

o. Cylinder Temperature — Do not exceed 232°C

r.

(450°F) during ground check.

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

t. Warn pilot to discontinue ground check of gyro-

pilot system if engine cylinder temperatures and oil
temperatures are rising above safe limits. 260°C
(500°F).
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PILOT FLIGHT ENGINEER .

(8) Make sure that surface controls operate freely
and engage gyropilot with *ON-OFF” lever at
top of pilot’s compartment. Move lever
SLOWLY all the way *ON.”

(9) Check oil pressure on gage. (Should be 150
pounds == 10 pounds.)

(10) Check operation of gyropilot by rotating rud-
der knob each way. The servo speed control
valve settings will determine the speed of"

. control.

(11) Check to see if gyropilot can be overpowered
manually without excessive force on the con-
trols.

(12) Disengage gyropilot.

(13) Gyro Horizon and Directional Gyro—Check
gyro instruments not included in gyropilot con-
trol panel. Uncage gyro horizon and check to
see that there is no precession, and that instru.
ment’s indications will be that of the airplane’s
position. Set and uncage directional gyro. (See
instructions above for directional gyro on gyro-
pilot panel.) Check for instrument drift of not
more than 4° in 15 minutes.

(14) Check for air in automatic pilot hydraulic sys-
tem. 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.

Note

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. 4. Request radioman to switch on main engine genera-
'm] tors and batteries and to read meters to check for
ghilit proper power output. (27.5 to 28 volts with no load.)
v. Check operation of galley stove by turning one hot
plate on high position and the other on low position
and note the difference in heat; then reverse switches
and check.

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

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

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.

y

7. 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.
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6. 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, the oil dilution valve may
be opened intermittently after starting engines, at
intervals of a few seconds for a period of about 15
seconds, or until oil pressure is steady.

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.

7. ENGINE AND ACCESSORIES OPERATION
GROUND TEST.

(See No. 5, “ENGINE WARM-UP AND ACCES-
SORY CHECK?).

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 troubles may be due to overheating the in-
stallation by taxiing at high speeds.

Automatic rich mixture is desirable for cool
ground operation,

Cowl flaps should be open for all taxiing opera-
tions. Ignition troubles at low idling rpm may be due to
improper setting of the idle mixture adjustment.

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 from land to water and water to land.

WARNING

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

Taxiing on land should be done without brakes
wherever possible, as application of brakes for long
periods will cause overheating.

Sudden applications of either brake or power
should be avoided, as they tend to jerk the nose wheel
around, and may damage the gear.
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The nose wheel is free to swivel 30° each way,
and the airplane can be turned either way while taxi-
ing 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
tricycle 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 wheel before -

entering the airplane. If it is turned sidewise over 30°

or caught in a rut, the wheel should be straightened be-
fore attempting to taxi. If turned only a small amount,
the pilot should begin his taxiing in the direction the
nose wheel points, in order to start it castering. After
the nose wheel has begun to caster, the plane may be
turned to the desired direction. Pilots should start taxi-
ing with no more than the minimum amount of throttle
required to start motion, to avoid applying heavy loads
on a canted nose wheel. Particular care must be exer-
cised when operating in muddy ground, soft sand, or
deep snow.

The nose wheel is dampened against shimmying,
and no shimmy should be tolerated, as it can be cured
by proper servicing of the dampers. Before the first
land take-off each day, the airplane should be taxied

for some distance in a straight line, to be sure the nose

wheel has no tendency to shimmy.

The main landing gear is located at approxi-
mately 41.6 percent of the mean aerodynamic chord.
Center of gravity locations forward of this point ob-
viously will have no tendency to rock the airplane so as
to 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
extent prior to taxiing up to the line, it is
advisable to allow them to cool before applying
the parking brakes.

c¢. WATER TAXIING.—Water taxiilllg is possible
at higher rpm settings than on land because of the
constant drag of the water.
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9. TAKE-OFF.

See: Take-Off Check-Off List, Take-Off Climb and
Landing Chart and Specific Engine Flight Chart.

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. :

Section Il
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Best take-off speed is 75 knots.

Maximum recommended gross weight for take-off
from average runways is 27,300 pounds; from smooth
prepared runways, 34,500 pounds, and from smooth
prepared runways with jettisonable load of approxi-
mately 2,000 pounds, 36,400 pounds is the maximum
recommended gross weight for take-off (LAND TAKE-
OFF ONLY). Appropriate reductions of weight must
be made for less favorable conditions.

CHECK-OFF LIST—LAND.

PILOT

(1) Check elevator, rudder and aileron tab settings.

(2) Check to make certain rudder control is un-
locked and rudder operating freely.

(3) Check automatic pilot “OFF.”

(4) Check wing and empennage anti-icers off.

(13) Propellers set for 2700 rpm.

(14) Reduce rpm immediately after take-off to 2550.
Maintain 42 in. Hg, or less, 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
“INDICATE.”

FLIGHT ENGINEER

(5) Check empennage anti-icer ram air duct closed.
Check central heater intake air scoop closed.

(6) Check all hatches and openings closed; bomber’s

window cover down.
(7) Check “FLOATS UP.”
(8) Check oil pressure and oil temperature normal.
(9) Mixture Control — Set at “AUTOMATIC
RICH.”

(10) Carburetor Air Control—Set for “DIRECT”
air except when ice or sleet conditions require
“ALTERNATE” Setting.

(11) Cowl Flaps—Fully “OPEN” so that cylinder
temperature before take-off will not exceed
232°C (450°F).

(12) Report to pilot when ready.

(17) COWL FLAPS.—Adjust to maintain cylinder
temperature not to exceed 260°C (500°F) for one
hour or 232°C (450°F) for continuous cruising;
20°C (68°F) or more below the maximum for
each condition is preferred.

(18) If auxiliary power unit is being used, open venti-
lators in engineer’s compartment after take-off
is completed. '
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b. WATER TAKE-OFF,

Best take-off speed is between 75 and 80 knots.
Maximum recommended gross weight for rough water
operation is 27,300 pounds; for smooth water operation,
34,500 pounds is the maximum recommended gross
weight for take-off (water take-off only).

AN 01-5MA-1

CAUTION

Take-off should be accomplished with the
minimum spray through props to avoid water
entering propeller housing.

CHECK-OFF LIST—WATER.

PILOT

(1) Check elevator, rudder and aileron tab settings.

(2) Check to make certain rudder control is unlocked
and rudder operating freely.

(3) Check automatic pilot *OFF.”

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

(6) Check wing and empennage anti-icers off.

(14) Propellers set 2700 rpm.

(15) Reduce rpm immediately after take-off to 2550.
Maintain 42 in. Hg, or less, manifold pressure.
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(5) Check “FLOATS DOWN.”

(7) Check empennage anti-icer ram air duct closed.

(8) Check all hatches and openings closed, bomber’s
window cover down.

(9) Check oil pi‘essure and oil temperature normal.
40°C (104°F) minimum.

(10) Mixture Control—Set at “AUTOMATIC
RICH.”

(11) Carburetor Air Control—Set for “DIRECT”
air except when ice or sleet conditions require
“ALTERNATE” setting,

(12) Cowl Flaps—Full “OPEN” so that cylinder
temperature before take-off will not exceed
232°C (450°F).

(13) Report to pilot when ready.

(16) COWL' FLAPS.—Adjust to maintain cylinder
temperature not to exceed 260°C (500°F) for one
hour or 232°C (450°F) for continuous cruis-
ing; 20°C (68°F) or more below the maximum
for each condition is preferred.

(17) If auxiliary power unit is being used, open
ventilators in engineer’s compartment after take-
off is completed.
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10. ENGINE FAILURE DURING TAKE-OFF.

In case of engine failure at a low air speed and a
low altitude, the pilot must immediately choose between
either 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 be done, unless there is a perfect field ahead, if
the landing gear is retracted.

If the landing is to be made on good terrain, but in
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 successfully
if tires and brakes are in good condition.

If continued flight is undertaken, all maneuvers
should be made as gently as possible, to avoid an
attitude from which recovery is impossible.

For minimum and best air speed, see Stalling Speed
Chart. The pilot must overcome any tendency to pull
nose up before sufficient air speed has been obtained.

Where it is necessary to obtain altitude immediately,
landing gear or floats should be retracted. However,
the hydraulic pump is located on the starboard engine,
so failure of that engine will make retraction of the
landing gear impossible except by emergency methods
requiring approximately five minutes. See “Emergency
Operation of Landing Gear.” Floats are controlled
electrically, so failure of an engine will not affect their
operation. Time required to retract 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
position to reduce vibration. Sufficient air speed will
cause the propeller to windmill and turn the dead
engine over fast enough to pump oil for the propeller
pitch changing mechanism.,

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
engine. The use of 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 landing gear or
floats are lowered. Before landing is attempted, pilot
should gain all the altitude possible, and where prac-
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tical, simulate landing procedure by lowering wheels
or floats and reducing power. Lowering of the wheels
by use of the emergency hand pump will require ap-
proximately three minutes. See “Emergency Operation
of Landing Gear.”

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 “YAUTOMATIC RICH” and the mani-

fold pressure as given below:

Altitude Manifold Pressure
Sea Level 42 in.Hg
2500 ft 41 in.Hg
5000 ft 40 in.Hg
7000 ft 39.5 in. Hg
Above 7000 ft 39.5 in. Hg
or F. T.

For best rate of climb and indicated air speeds to
various altitudes with various gross weights, see Take-
Off, Climb and Landing Chart. (Figure 64.)

After a long climb, or going to a higher power in
cold weather, momentarily reduce the propeller pitch
(increase rpm) to permit hot engine oil to clear out
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 ele-
vator control which might prove damaging to the
structure.

Banks up to 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 3,060 rpm in a dive 30 seconds max-
imum duration.

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

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

When flying a heavy airplane, it should be espe-
cially remembered, that a body tends to maintain mo-
tion 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. It cannot reasonably be expected, with
a rate of descent of over 500 ft/min, to start the flare
5 to 10 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. A one-
third open cowl flap position may be desirable, how-
ever, 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, with
low air temperatures, occasional operation of the pro-
peller and throttle controls is recommended in order to
prevent congealing of the oil in the propeller cylinder.
The 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 smooth, prepared runways is permissi-
ble 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 condi-
tions.

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 proce-
dure tends to keep the airplane in a high drag attitude
as long as possible and to reduce the amount of braking
required. However, the tail should not be held down
until all control is lost, for this practice will result in
dropping the nose violently. For the same reason, brakes
should not be applied until all three wheels are on the
ground, and the airplane has slowed as much as possible.

CAUTION

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

¢. LANDING ON WATER.—When landing on
rough water, a stall landing should be made.

WARNING

*Hot” landings on water are not recommended
since excessive speed will peel off nose wheel
doors and result in a serious accident.

Night landings, however, should be made with
power to avoid a pancake landing in case altitude is
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misjudged. Night landings on water should be made
with a slightly nose high attitude in the later stages of
approach from an altitude of 200 feet on down, with
an IAS of 76-83 knots. Power should be used to con-
trol 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 will come up out of the water.

Maximum gross weight recommended for rough
water landing is 27,300 pounds,—for smooth water,
34,500. At gross weights in excess of 30,000 pounds, the
limiting weight which may be landed safely may de-
pend on hydrodynamic considerations.

d. TAKE-OFF PROCEDURE IF LANDING NOT
COMPLETED.—Take-off procedure, if landing is not
completed, is as follows:

(1) Make sure propellers are in high rpm position.
(2) Advance throttle.

(3) Trim ship for take-off.

(4) Open cowl flaps.

e. PROCEDURE IF ENGINE FAILS ON LAND-
ING.—If engine fails on landing, 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
possible.

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

Shut off fuel to useless 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 landing spot. (Do
not exceed maximum permissible engine over-speed of
3,060 rpm for 30 seconds). Rapid settling of the air-
plane must be anticipated.

If the landing gear or floats have not been lowered
at time of engine failure, considerable loss of altitude
may be expected when they are lowered. If starboard
engine fails, hydraulic system pump will be inopera-
tive, and landing gear must be lowered by emergency
methods requiring approximately three minutes. See
“Emergency Operation of Landing Gear.” If condi-
tions permit, altitude should be attained, and a few
landings simulated at safe altitude.

Floats can be lowered or raised in a maximum of
20 seconds.

No steep banks should be attempted, and banks
should be made with the dead engine high, to avoid
danger of spinning.




AN 01-5MA-1

f- BEFORE LANDING—ON LAND.

PILOT
(1) Signal crew to prepare for landing.

(3) Lower landing gear.

(4) Check landing gear down and locked by moving
indicator light switch to “INDICATOR
LIGHTS.”

(5) Check floats up.
(6) Trim ship for landing.
(7) Propellers—Set for 2450 to 2550 rpm.

(8) Signal engineer to shift to *AUTOMATIC
RICH.”
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FLIGHT ENGINEER

(2) Check hatches and covers closed; bomber’s
window cover down.

(9) Mixture control — Set for “AUTOMATIC
RICH.”

(10) Cowl Flaps—Closed.

(11) Carburetor Air Control—“DIRECT?” except when
ice and sleet conditions require *“ALTERNATE”
setting.

(12) Open cowl flaps immediately after landing.

g- BEFORE LANDING—ON WATER.

PILOT

(1) Signal crew to prepare for landing and check
wing anti-icer switches “OFF.” Have navigator
turn central heating unit off and signal engineer
to turn off tail anti-icer. Check anti-icer switches
off and signal engineer to turn off tail anti-icer.
Instrruct crew members to see that all hatches and
openings are closed, bomber’s window cover
down.

(3) Signal “FLOATS DOWN.”

(5) Check landing gear up and locked by moving
indicator switch to “INDICATOR LIGHTS.”

(6) Trim ship for landing.
(7) Propellers—Set for 2450 to 2550 rpm.

(8) Signal engineer to shift to “"AUTOMATIC
RICH.”

FLIGHT ENGINEER

(2) Turn off tail anti-icer.

(4) Lower floats.

(9) Mixture Control —Set for “*AUTOMATIC
RICH.”

(10) Cowl Flaps—Closed.

(11) Carburetor Air Control—*DIRECT?” except when
ice and sleet conditions require “ALTERNATE”
setting.

(12) Second mechanic stand by sea anchor after
landing.

(13) Open cowl flaps immediately after landing.
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20. STOPPING ENGINES.
PILOT

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

beach.)
c. Set propeller control in low pitch (“high rpm”).

d. Signal engineer to stop engines.

f. Cut switches after engit-nes stop.

g. Signal “SECURE?” after plane is beached or secured
to buoy.

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

i. Place landing gear indicator switch in center position.
j- Put on rudder locks and control yoke locks.

k. Install battens on control surfaces.
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FLIGHT ENGINEER

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

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

NOTE ON STOPPING
AUXILIARY POWER UNIT

Except in an emergency, the auxiliary power unit
should always be stopped by shutting off the fuel sup-
ply, rather than by grounding the magneto with the

emergency stop button on the unit.

21. BEFORE LEAVING THE PILOT’S
COMPARTMENT.

Check to see that cowl flaps are full open.

Check to see that ignition switches are both off.

Check to see that propellers are left in high rpm (low
pitch).

Check with engineer to see that mixture control is in

“IDLE CUT-OFF” and that fuel selector valves are off.

Lock the controls by the following procedure: First
remove control lock from stowage and place aft end in
socket located on forward face of bulkhead 2, just out-
board 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 ap-
proximately at the center of the rudder lock handle and
move handle aft until it is approximately adjacent to
the side of the airplane. The rudder lock is located to
the left of the pilot, against the side of the airplane
and is marked “RUDDER LOCK.” (See figure 1.)

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 lo-
cated to the right of the co-pilot. To set the brake, press
down brake pedals and pull handle down.

Turn out lights.
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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
monoxide is suspected—then set to “OFF” or *100
PERCENT OXYGEN.”

c. 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.”

. 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,
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 COMMUNICATIONS
EQUIPMENT.

a. GENERAL PLAN OF RADIO AND INTER-
COMMUNICATING SYSTEM. (See figure 48.)—
Radio equipment on this airplane originally consisted
of a GO.9 transmitter and RU.19 receiver for long
range communications; an ATB transmitter, and two
ARB receivers for intrasquadron communications; a
DW.1 direction finder; a ZA blind landing set; ZB-3
equipment; and an LM.10 frequency meter. In addi-
tion, provisions were made for the following radar
equipment: ABA, ABK, ABD, ASV, and ASB.

By order of BuAer Service Changes part of this
equipment is being replaced with a newer type. The
equipment to be removed consists of the ZA blind land-
ing set, the ZB-3 equipment, and the ABK, (A_ABD, ASV,

72

AN 01-5MA-1

and ASB radar equipment. New equipment being in-
stalled consists of AN/APX-2 IFF equipment and
AN/APS-3 radar.

Interphone equipment (See figure 47) is Type
RL-24c, with 11 plug-in jack boxes at various crew
stations throughout the airplane. The main control box
for the interphone system is on the radio operator’s
table. A selector switch panel is located in the top center
of bulkhead 2, aft of the pilot’s and co-pilot’s seats.

Pilot’s ATB selector switch box is on the starboard
side of bulkhead 2, back of the co-pilot’s seat. Pilot’s
ARB selector switch box and remote tuning head are on
the port side of bulkhead 2, back of the pilot’s seat.

The GO-9 transmitting equipment is installed im-
mediately forward of the radio operator’s table and con-
sists of three cabinets. The outboard cabinet contains
the high frequency equipment, the center cabinet con-
tains the power controls and instruments, and the in-
board cabinet contains the intermediate frequency
equipment.

The trailing antenna and reel, used with the GO-9
equipment are mounted in a bracket near the forward
end of the radio operator’s table.

The RU-19 receiver is on the forward end of the
shelf over the radio operator’s table. The radio oper-
ator’s switch box is under the shelf over the radio
operator’s table. A second RU-19 switch box and a
remote tuner are in the pilot’s compartment.

The RU.19 junction box is near the forward end
of the shelf over the radio operator’s table and the
RU-19 dynamotor is on the floor under the center of
the radio operator’s table.

Four spare RU-.19 tuning coils are stowed on the
ceiling of the compartment over the radio operator’s
table. Four more coils are stowed near the floor on the

starboard side of bulkhead 4.

The LM-10 frequency meter is on the shelf over
the radio operator’s table.

The key for all transmitters is on the radio opera-
tor’s table.

The ATB transmitter is on a shelf above the
GO-9 transmitter. The ATB metering kit is on top of
the ATB transmitter. The ATB spare tuning unit is
near the ceiling of the radio operator-navigator’s com-
partment, ahead of the ARB receiver.

The pilot’s ARB receiver is on the shelf over the
GO-9 equipment. Pilot’s ARB controls are back of his
seat, as previously stated.

Radio operator’s ARB receiver is on the aft end
of the shelf over the radio operator’s table. Radio
operator’s ARB control switch box is on the underside
of shelf over radio operator’s table.

The DW.1 direction finder loop coupler unit is
slightly forward of bulkhead 4 over the bulkhead door.
The azimuth scale is above the coupler on the loop
antenna shaft.
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The output meter for the DW-1 direction finder is
slightly outboard of the DW.1 loop coupler unit.

In addition to the above equipment, controls for
radar equipment and miscellaneous power boxes, junc-
tion boxes and coils are located in the vicinity of the
radio operator’s table. The radio d-c power switch is on
the forward face of bulkhead 4, under the main power
distribution panel. The a-c power box is higher up on
the same bulkhead, outboard of the main distribution
panel.

b. OPERATION OF INTERPHONE SYSTEM.—
Plug-in jack boxes with individual volume control knobs
are located at 11 places throughout the airplane. These
11 places include all the regular crew operating stations.
The pilot’s, co-pilot’s, radio operator’s and navigator’s
station boxes allow the headphones and microphones
to be connected to the ATB/ARB intrasquadron equip-
ment by means of the pilot’s and radio operator’s con-
trol switches.

The pilot’s control switches provide for the follow-
ing combinations of hookups between pilots and radio
operator, with the navigator able to plug into which-
ever lines are active.

Position 1. Co-pilot’s microphone and one head
phone connected to interphone system. Co-pilot’s second
headphone connected to intrasquadron receiver. Pilot’s
microphone and both headphones connected to intra-
squadron set (receiver and transmitter).

Position 2. Co-pilot’s microphone and both head-
phones connected to the intrasquadron set. Pilot’s mi-
crophone and one headphone connected to the inter-
phone system. Pilot’s second headphone connected to
the intrasquadron receiver.

Position 3. Co-pilot’s microphone and one head
phone connected to the interphone system. Co-pilot’s
second headphone connected to the intrasquadron re-
ceiver. Identical hookup for pilot.

Position 4. Both head sets and microphones con-
nected to the interphone system only.

In addition to the selector switches, the pilot’s in-
terphone control box has a toggle switch for cutting the
radio operator’s ARB receiver in or out, two volume
control knobs, and a recall light button for signalling
the radio operator when the radio operator’s head set
is not connected to the interphone circuit.

The radio operator’s interphone control box has
a selector knob with six marked positions, which allow
the radio operator to choose the following hookups:

Position 1. One headphone on receiver “A” (RU.
19 receiver) and one headphone on receiver “B”
(radio operator’s ARB receiver) and interphone.

Position 2. One headphone on receiver *A” and
one headphone on the interphone.

Position 3. One headphone on receiver “B” and
one headphone on the interphone.

Position 4. Both headphones on the interphone.
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Position 5. Both headphones on receiver *A.”
Position 6. Both headphones on receiver “B.”

In addition to the selector knob the control box has
a power switch, an interphone “ON-OFF” switch, a
pilot’s recall light, and a volume control knob.

c. OPERATION OF ATB TRANSMITTER.

(1) TO TURN THE TRANSMITTER ON.—
The pilot moves his selector switch from “OFF” posi-
tion to “*CHAN. 1” or “CHAN. 2” depending on oper-
ating frequency desired. (For explanation of channels,
see (5) OPERATION FREQUENCIES.) The radio
operator places the “TUNE-OPERATE?” switch on the
transmitter in the “OPERATE” position.

(2) TO CONNECT THE TRANSMITTER
FOR VOICE TRANSMISSION.—The pilot moves
the “VOICE-CODE” switch on his control box to
“VOICE” position. He connects his microphone lead
to the “MIC” jack at the bottom of the control box.
The microphone switch must be pressed (closed) during
the periods that actual voice transmission is desired.

(3) TO CONNECT THE TRANSMITTER
FOR TONE (MODULATED CONTINUOUS
WAVE.)—The pilot moves the *VOICE-CODE”
switch to “CODE” position. The radio operator sets
the “MCW.CW” switch on the transmitter in “MCW?”
position. The MCW code signals may then be trans-
mitted by the key on the pilot’s control box or by a
key externally connected to the “KEY” jack at the
transmitter.

(4) TO CONNECT THE TRANSMITTER FOR
CW (CODE) TRANSMISSION.—The radio operator
sets the “MCW.CW?” switch on the transmitter to the
“CW?” position. The pilot sets the “VOICE.-CODE”
switch on his control box to “CODE” position, “CW?”
signals may then be sent either by use of the key on the
pilot’s control box, or by a key plugged in at the *KEY”
jack on the transmitter.

(5) OPERA TING FREQUENCIES.—Three
tuning units are provided with the transmitter. Two of
the units may be tuned to any frequency between 3.0
and 9.05 megacycles. The other (low frequency) be-
tween 2.3 and 4.2 megacycles. Two locations are pro-
vided in the transmitter for tuning units, known as
channel 1 and channel 2. Any tuning unit may be in-
stalled in either channel. For purposes of switching, the
location toward the left of the transmitter front panel
is channel 1 and the location at the right is channel 2.
The radio operator sets up the tuning combinations at
the transmitter, and the pilot selects either channel 1
or channel 2 by means of the channel selector switch on
his control box.

(6) TO TURN THE TRANSMITTER OFF.—
Move the channel selector switch on the pilot’s control
box to “OFF.”
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antenna pickup; those under “COMMUN.” provide
extended antenna pickup.)

(3) When the signal being sought is on either of
the two high-frequency bands (i.e., between 1.6 and
9.05 megacycles) or when the tuning head is being
tuned to a calibrated frequency setting on these bands
in order to locate a signal, move the “M.V.C.-A.V.C.”
switch to the “BROAD?” position. When the desired
signal has been located, set the *M.V.C.-A.V.C.”
switch to the “M.C.W.” position, and perform the final
tuning to the signal with the sensitivity of the receiver
reduced to a practical minimum (i.e., keep the volume
at the lowest setting that still retains the signal at a
comfortable level in the headphones).

Note
After switching from AVC to MVC operation
or vice versa, it may be necessary to readjust
the volume to regain a satisfactory volume at
the headphones.

(4) TO USE AUTOMATIC VOLUME CON.-
TROL.—Tune signal (with pilot’s remote tuner) for a
maximum output. If automatic volume control is de-
sired, reset the “M.V.C.-A.V.C.” switch to the desired
position under “A.V.C.” and readjust the volume con-
trol for the desired output level at the headphones.

(5) TO INCREASE OR REDUCE VOLUME.—
Rotate the volume control knob, which is located at the

top of the pilot’s control box, in a clockwise direction.

to increase volume (or sensitivity) and in’ a counter-
clockwise direction to decrease volume (or sensitivity).

(6) TO RECEIVE CW SIGNALS.—Turn the
*M.C.V.-A.V.C.” switch on the pilot’s control box to
the “CW?” position. Set the *HOMING-COMMUN.”
switch to the desired frequency band. Tune in the de-
sired signal at a reduced receiver sensitivity, and then
readjust the volume control until the desired signal
level is obtained in the headphones. Automatic volume
control cannot beé obtained during the reception of CW
signals.

Note

It is recommended that the extended antenna
be connected when the desired signal is being
located, since the loop may be so oriented that
it will pick up little or none of the signal.
When the signal has been located, the
“HOMING-COMMUN.” switch may be
turned to one of the frequency bands under
“HOMING.”

(7) TO TURN OFF THE RECEIVER.—Turn
the “M.V.C.-A.V.C.” switch on the pilot’s control box
to the “OFF” position.

76

AN 01-5MA-1

e. OPERATION OF GO-9 TRANSMITTER.

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 high

voltage supply on. Do not depend on door
switches or interlocks for protection but always
shut down motor-generator or other power
equipment. Under certain conditions danger-
ous potentials may exist in circuits with power
controls in the off position due to charges re-
tained by capacitors, etc. To avoid casualties
always discharge and ground circuits prior to
touching them. Great care should be exercised
when operating the equipment with any of the
shields removed for purposes of observation

or bench testing.

The main power switch should be turned

“OFF” and the high voltage circuits grounded

before any internal part is touched by the

bare hand.

Caution should be observed when operating

this equipment for test purposes in the vi-

cinity of other transmitting equipment. Due to

the relatively high power output of this equip-

ment, operation in the vicinity of other trans-

mitting equipment may cause flash-over or
arcs in the remote equipment should the an-
tenna be resonant. Testing should be done on

Y4 power under this condition.

(1) COMPARISON OF COMMUNICATION

BY C.W. AND M.C.W.
(a) C.W. TELEGRAPHY.

This method provides the greatest distance
range, and gives the least interference, both in the im-
mediate vicinity of the transmitter and at a distance.
Because of its sharper tuning, it is more difficult, when
slightly off frequency, to establish initial communication
by C.W. than by M.C.W.

(6) M.C.W. TELEGRAPHY,

This method is most valuable as an auxiliary
to C.W. transmission during conditions of fading. Also,
during initial calls and at other times when the trans-
mitting operator is uncertain whether the receiver
standing by for him is in oscillating (heterodyne) con-
dition, transmission by M.C.W. would appear the
preferable method. After establishing communication
by M.C.W.,, if communication is poor, a shift to C.W.
generally results in improvement. When the emitted
carrier lacks frequency stability due to excessive vibra-
tion or other causes, the M.C.W. method may be pref-
erable to C.W.

(2) DISTANCE-FREQUENCY CHART.—The
following table is based upon general experience with
high frequencies and aircraft communication. Communi-
cation conditions on these frequencies may show ap-
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preciable variation from day to day. For any given
distance, the best order of frequency not only varies
with the time of day, but it is also somewhat lower in
the winter time than during the summer. Average fre-
quency ranges for best results over various communi-
cation distances are estimated below.

Distance Estimated Best Frequency Kecs.
Miles Mid-day Dawn or Dusk Night
0-50 3,000-4,525 3,000-4,525 3,000-4,525
50-150 3,000-4,000 3,000-4,000 3,000-4,000
150-250 4,000-6,000 3,500-4,525 3,000-4,000
250-400 6,000-8,000 4,000-6,000 3,500-4,525
400-600 6,000-9,050 4,500-7,000 4,000-6,000
600-1,000 8,000-9,050 6,000-8,000 4,500-7,000

(3) PRELIMINARY ADJUSTMENT - GEN-
ERAL.—Before applying any power or attempting any
preliminary adjustment of the equipment, the
“POWER” switch on the Rectifier Unit should be
checked to see that it is in the “OFF” position. The
“A-C VOLTAGE COMPENSATION?” switches should
all be “ON.” The “POWER CONTROL” switch should
be in the “TUNE” position. The “TRANSMITTER
SELECTOR?” switch should be set either to “H.F.” or
“I. F.”, depending on which transmitter is to be oper-
ated. As the adjustment of the High Frequency Trans-
mitter will be discussed first, this switch should be
placed in the “H.F.” position. The “EMISSION”
switch should be set for “C.W.” operation.

(4) PRELIMINARY ADJUSTMENT OF HIGH
FREQUENCY TRANSMITTER.—The radio fre-
quency adjustments must generally be made after the
power is applied. However, the master oscillator range
switch, “M.O. RANGE” Control “A”; master oscillator
tuning control, *M.O. TUNING” Control *“B”;
doubler circuit range switch “DOUBLER RANGE”
Control “C”; doubler circuit tuning control,
“DOUBLER TUNING” Control *D”; intermediate
amplifier range switch, “I.A. RANGE” Control “E”;
and intermediate amplifier circuit tuning control, “INT.
AMP. TUNING?” Control “F” may be set by reference
to the calibration chart. The power amplifier circuit
tuning control, “P.A. TUNING” Control “G,” may
also be set approximately to frequency by the calibrated
dial. The “ANT. COUPLING” Control “K,” should
be set to zero. After checking the controls as above
(assuming that the power supply is in operation), the
“POWER” switch on the Rectifier Unit should be
moved to the “ON” position. This should cause the
“FILAMENT VOLTS” meter on the “Rectifier Unit”
to indicate. The voltmeter should be adjusted to indi-
cate 10 volts, or to the red line, by turning the control
marked “FILAMENT” until the meter indicates
properly.

The flame-proof telegraph key with cable and
plug should be inserted in the keying circuit by means of
the KEY jack. Pressing the key should energize the
keying relay. This applies 500 volts from the auxiliary
#ectifier to the master oscillator and intermediate ampli-
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fier circuits. If the keying relay does not operate, the
side shields of both transmitters and the tube access
door on the Rectifier Unit should be inspected to see
that the interlock circuits are propetly closed.

Press the telegraph key and resonate the doubler
tuning circuit by means of the “DOUBLER TUNING”
Control “D.” Resonance will be indicated by maximum
grid current on the intermediate amplifier grid current
meter (“L.A. GRID CURRENT”). Next, resonate the
intermediate amplifier circuit by means of the “INT.
AMP. TUNING” Control “F.” Resonance will be in-
dicated by maximum grid current on the power ampli-
fier grid current meter (*P.A. GRID CURRENT”). Set
the “POWER CONTROL?” switch on the Rectifier Unit
to the 14 tap. When the key is pressed this will apply
approximately 1,200 volts to the plate of the power
amplifier tube. Press the key and resonate the power
amplifier circuit, This is best accomplished by first set-
ting the reading on “P.A. TUNING” Control “G” as
closely as possible to the frequency desired by the cali-
brated dial and then, while observing the power ampli-
fier plate current meter, “P.A. PLATE CURRENT”
located in the Rectifier Unit, turn the control knob
*G” in the direction which decreases the plate current.
Adjust control “G” until the plate current dips down-
ward to a minimum value. When the doubler circuit,
intermediate amplifier and power amplifier circuits
have been properly resonated the intermediate amplifter
grid current meter, “I.A. GRID CURRENT,” will indi-
cate approximately 6 milliamperes, while the power
amplifier grid current meter, “P.A. GRID CURRENT,”
will indicate approximately 40 milliamperes, and the
power amplifier plate current meter, “P.A. PLATE
CURRENT,” will indicate approximately 45 milli-
amperes.

If the antenna that is connected to the trans-
mitter is known to be an approximate half-wave for the
frequency used, the "ANTENNA FEED” Control *H,”
should be set in the “VOLTAGE” or No. 2 position. If
the antenna is approximately ¥4 or ¥ of a wave-length
long, the “ANTENNA FEED” Control *H,” should
be set in the “CURRENT?” of No. 1 position.

Assuming that the antenna is a half-wave, the
following is the procedure for tuning the antenna cir-
cuit. Adjust the antenna coupling, “ANT. COUP.
LING” Control “K,” to approximately 25 divisions. Set
the antenna tuning capacitor, “ANT. TUNING CA.-
PACITOR?” Control *I,” at approximately 25 divisions.
Set the antenna feed switch, YANTENNA FEED”
Control “H,” in the “VOLTAGE?” or No. 2 position.
Press the key and rotate the knob of the antenna tuning
inductance, “"ANT. INDUCTANCE” Control *J,” un-
til a rise in power amplifier plate current, “P.A. PLATE
CURRENT,” is noted. If no point can be found in the
tuning of Control “J” that gives a rise in the “P.A.
PLATE CURRENT” meter, set the antenna tuning
“CAPACITOR?” Control “L,” to another value of ca-
pacity and repeat the tuning process with the antenna
tuning inductance, “ANT. INDUCTANCE” Control
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*J.” When the point has been found at which resonance
occurs and both Controls “I” and *J” have been ad-
justed for maximum indication on the power amplifier
plate current meter, readjust the antenna coupling,
“ANT. COUPLING?” Control *K,” until the power am-
plifier plate current meter indicates approximately 100
milliamperes. The power amplifier tuning, “P.A.
TUNING” Control “G,” should be readjusted for
minimum power amplifier plate current each time the
antenna tuning controls are changed.

(5) FINAL ADJUSTMENT OF HIGH FRE-
QUENCY TRANSMITTER.—With the equipment
operating satisfactorily on the !4 power tap, set the
“POWER CONTROL” switch to “FULL” power.
Pressing the key will apply 2,000 volts to the plate of
the power amplifier tube. Press the key and readjust
the power amplifier tuning, *P.A. TUNING” Control
“G,” antenna tuning, “ANT. TUNING CAPACI.
TOR?” Control “I,” *ANT. INDUCTANCE” Control
“J,” and antenna coupling, “ANT. COUPLING” Con-
trol “K” for optimum adjustment. The power ampli-
fier plate current meter “P.A. PLATE CURRENT”
should not exceed the red line or 175 milliamperes. The
voltage compensation switches, *A.C. VOLTAGE
COMPENSATION,” on the Rectifier Unit should now
be set so that keying the transmitter does not cause the
voltage, as indicated by the filament voltmeter, “FILA-
MENT VOLTS,” to fluctuate more than approximately
0.2 volt. These voltage compensation switches connect
different amounts of capacity in series with the 800
cycle supply line. The correct amount of capacity will
compensate for the varying power factor which is
caused by the change in load on the generator when
the transmitter key is closed, and will therefore improve
the regulation of the power equipment. In general, it
has been found that a capacitance of approximately 4
microfarads is the correct compensation for full load
operation. This is in addition to the 8 microfarads of
fixed capacity that are continuously connected in the
circuit.

When all adjustments are considered satisfactory
they may be recorded for future reference. It is desira-
ble also that the operator note all meter readings and
other observations which may aid in resetting the
equipment.

For tuning the equipment with a ¥4 or 3; wave
antenna, the procedure is the same as for tuning with
a 12 wave antenna except that the voltage-current feed
switch, “ANTENNA FEED” Control “H,” is set in the
“CURRENT?” or No. 1 position. Tuning the antenna
should be accomplished by tuning for maximum power
amplifier plate current, not to exceed 175 ma. on full
power, with the antenna tuning controls, and for mini-
mum power amplifier plate current with the power am-
plifier tuning control. When the equipment is correctly
tuned in the “VOLTAGE FEED” position there will
only be a small indication of antenna current on the
R.F. ammeter. When the antenna is tuned in the “*CUR.
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RENT FEED” position the procedure is the same but
there will be an appreciable amount of antenna current
on the R.F. ammeter. In either case the power is being
delivered to the antenna.

CAUTION

Do not operate the power amplifier plate cut-
rent at a value greater than 175 milliamperes
as indicated by the red line on the meter.
("P.A. PLATE CURRENT?).

(6) PRELIMINARY ADJUSTMENT OF IN-
TERMEDIATE FREQUENCY TRANSMITTER.—
Set the TRANSMITTER SELECTOR switch on the
rectifier unit to the “LF.” position. Set the *“POWER
CONTROL?” switch to the “TUNE?” position. The mas-
ter oscillator range switch, *M.O. RANGE” Control
*A,” the master oscillator tuning, *M.O. TUNING”
Control “B,” the power amplifier range switch, “P.A.
RANGE” Control “C” may be set to the desired fre-
quency by reference to the calibration chart. Set the
antenna coupling, “ANT. COUPLING” Control “H,”
to the minimum or zero position. With the power supply
in operation, closing the power switch on the rectifier
unit and pressing the transmitter key will apply power
to the transmitter unit. With the “POWER CONTROL”
switch in the “TUNE” position, approximately 500 volts
will be applied to the plate circuit of the master oscil-
lator and intermediate amplifier. The power amplifier
grid current meter, *P.A. GRID CURRENT,” should
indicate approximately 40 milliamperes. Set the
“POWER CONTROL” switch on the Rectifier Unit to
the 14 power position. Press the telegraph key and res-
onate the power amplifier circuit by means of P.A.
“TUNING” Control “D” for minimum power ampli-
fier plate current as indicated on the “P.A. PLATE
CURRENT” meter in the rectifier unit. Under this
condition, pressing of the key applies approximately
1,200 volts to the plate of the power amplifier tube. In
the resonance position, the power amplifier plate cur-
rent meter should be indicating approximately 45 milli-
amperes. To adjust the antenna circuit, first set the an-
tenna coupling, “ANT. COUPLING” Control “H,”
to approximately 30 divisions. Set the *ANT. LOAD”
Control “E” on Step No. 1 and set the "ANTENNA
TUNING STEP” Control “F,” on tap No. 1 and ro-
tate the antenna tuning control *ANT, TUNING” Con-
trol “G” throughout the range of the dial from 0 to 100
divisions. If no indications of a rise in power amplifter
plate current is noted on the “P.A. PLATE CUR-
RENT” meter, set the “ANTENNA TUNING STEP”
Control “F,” on tap No. 2 and repeat the rotation of
the “ANT. TUNING” Control “G.” Repeat the process
on each step of Control “F” until a rise in the power
amplifier plate current is noted. If no condition is found
that will give the desired rise in power amplifier plate
current, set the “ANT. LOAD” Control “E,” on Step
No. 2 and repeat the tuning process with Controls “F”
and “G.” If a rise in plate current still does not occur,
repeat with Control “E” on Step No. 3. When the res-
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onance point has been found, adjust the antenna
coupling, “ANT. COUPLING” Control *H,” until the
power amplifier plate current is 100 milliamperes.

(7) FINAL ADJUSTMENT OF INTERMEDI-
ATE FREQUENCY TRANSMITTER. — With the
equipment operating satisfactorily on the 4 power tap,
set the “POWER CONTROL” Switch to the “FULL”
power position and press the key. This will apply 2,000
volts to the plate of the power amplifier tube. Adjust
the antenna coupling, “ANT. COUPLING” Control
“H,” until the power amplifier plate current is 175 mil.
liamperes as indicated on “P.A. PLATE CURRENT”
meter (pointer at the red line). Check the adjustment
of the power amplifier tuning for best over-all condition.

When these adjustments are considered satis-
factory, they may be recorded for future reference. It
is desirable, also, that the operator note all meter read-
ings and other observations which may aid in resetting
the equipment.

(8) OPERATION WITH FIXED ANTENNA.
—When operating the intermediate frequency trans.
mitter into a fixed antenna, it will be necessary to con-
nect in the extra load coil, provided in the transmitter,
if the frequency to be used is below 400 kilocycles. This
is accomplished by connecting the jumper, which is
supplied, between the trailing wire antenna post and the
input to the fixed antenna loading inductance. The fixed
antenna is connected to the fixed antenna output post.
The antenna tuning adjustments, as previously de-
scribed, also apply when operating with the fixed an-
tenna. When receiving at some frequencies, the loading
inductance in series with the antenna will resonate with
other circuit components and will act as a wave trap to
block out signals on these frequencies. For this reason,
when using the antenna for reception in conjunction
with the intermediate frequency transmitter, the an-
tenna load switch should be set on tap No. 4 (minimum
loading) and the extra antenna load coil should be
removed from the circuit.

CAUTION

When using the fixed antenna for interme-
diate frequency transmitter operation, ex-
treme caution should be taken to keep the
fixed antenna lead-out well in the clear of
other objects, as the voltages built up on the
fixed antenna are extremely high. In general,
the trailing wire antenna should be used for
intermediate frequency operation, whenever
possible,

(9) FREQUENCY ADJUSTMENT FACILI-
TIES.—A binding post is provided on the high fre-
quency and intermediate frequency transmitter, marked
“C.F.L,” for connection to a crystal frequency indica-
tor. This binding post is connected to the master oscil-
lator through a ground circuit in such a manner that
sufficient energy will be provided to the crystal fre-
quency indicator to allow easy adjustment of the master
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oscillator to the desired frequency. It will be noted that
on the high frequency transmitter CAY-52193, Control
“A” has two sets of calibrations; the right-hand set is
the output frequencies of the transmitter and the left-
hand set, the operating frequency of the oscillator. The
latter calibrations are for use only with the “C.F.L.”
During checking or calibration of frequency, the
“POWER CONTROL” switch on the rectifier unit
should be in the “TUNE” position. If desired, the re-
ceiver can also be used to monitor the transmitter to
the same frequency as some received signal. This is
accomplished by first tuning the receiver on “C.W.,”
then “zero” beat with the incoming signal. Then, after
first withdrawing the side tone plug from the receiver
switch box and plugging the former directly into the
latter, the (Manual) volume control setting of the re-
ceiver is reduced and the transmitter master oscillator
frequency varied until it is set to “zero” beat with the
receiver, then its frequency equals that of the previously
received signal. In order to avoid false settings, due to
beat notes from harmonics, it is necessary that the oper-
ator assure himself, by the approximate calibration of
the transmitter, that he is near the desired frequency
before obtaining the exact setting with the aid of the
crystal frequency indicator or the receiver. After tuning
the master oscillator to the correct frequency, the
“POWER CONTROL?” switch should be turned to the
Y4 power position and the intermediate amplifier and
power amplifier tuning control should be adjusted for
optimum operation.

(10) MODULATED CONTINUOUS WAVE

OPERATION.—After the transmitters have been ad-

justed as previously described for “C.W.” operation,
they may be operated on “M.C.W.” by setting the

" “*EMISSION” switch to “M.C.W.” No other change

in adjustment is required.

(11) SIDE TONE VOLUME CONTROL.—
With the transmitter in operation the amount of side
tone delivered to the receiver can be varied by the
“SIDE TONE” volume control on the rectifier unit.
Turning the control clocKwise increases the output of
the side tone which should be adjusted for noise levels
encountered in flight.

(12) LENGTH OF ANTENNA.—The specifi-
cation of the antenna for which this equipment was de-
signed are: fixed *V” antennae; fore and aft antennae;
trailing wire antennae not exceeding 350 feet long. The
“V” antenna consists of a wire from the left wing to the
vertical fin to the right wing. The distance across the
open end of the “V” along the wing is approximately
104 feet. The lead-in may be from either leg of the *V,”
direct as possible to the transmitter unit.

The trailing wire antenna is the most satisfactory
antenna for both units if maximum power output and
strong signals are desired. In general, the longer the
antenna, the greater will be the output power.

When using the intermediate frequency trans-
mitter, the trailing wire antenna may be made any
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convenient length. However, an antenna as long as
practical should be used since the shorter antennae
develop high voltages which may become dangerous.

When using the trailing wire antenna with the
high frequency transmitter, increased radiation will be
secured if the antenna is one quarter, three quarter or
five quarter wave lengths long for the frequency being
used.

A table of recommended antenna lengths is
given below. The use of shorter antennae is possible
but is not recommended as a short antenna is very in-
efficient and builds up tremendous voltages within the
transmitter. Such high voltages may arc to the frame
or shields of the equipment causing damage or burn-
ing out fuses. These dangerous voltages will also be
present on the antenna lead-in when using short an-
tennae and if arc-over occurs, there is danger of fire.
When occasion demands the use of a very short an.
tenna, operate on LOW POWER if possible for safety’s
sake.

TABLE OF RECOMMENDED ANTENNA
LENGTHS FOR TRAILING WIRE ANTENNA

3,000 kes. ... ... ... 210 feet
4,000 kes. .. ... ... .. 150 feet
5,000 kes. ... ... .. .. 120 feet
6,000 kes. ... ... ... 100 feet
7,000 kes. ... . ... .. 85 feet
8,000 kes. ... . ... ... 70 feet
10,000 kes. . ....... .. 55 feet
12,000 kes. ...... .. .. 45 feet
14,000 kes. ... ... ... 35 feet

The above antenna lengths, which are slightly
below three quarter wave resonance, have been chosen,
since in general they give more satisfactory communi-
cation range than one quarter wave resonant antenna.

(13) ROUTINE OPERATION. — When the
high frequency and intermediate frequency transmitters
have been tuned to the frequencies desired, the nor-
mal routine operation of this equipment is as follows:

(a) Move the “TRANSMITTER SELECTOR”
switch on rectifier unit to the transmitter unit desired.

(6) Place the “POWER?” switch in the “ON”
position and check the filament voltmeter to see that
it is indicating normal voltage.

(¢) No other adjustments are normally re-
quired, but it is desirable that the antenna current and
plate current meters be occasionally observed to see if
their indications are normal.

During normal operation, and for short stand-
by periods the “POWER?” switch may be left in the
“ON” position. However, at the completion of a com-
munication, or if there is to be a long period of inac-
tivity of the equipment, the *POWER” switch should
be moved to the “OFF” position,

(14) CHANGING FREQUENCIES.—The fol-
lowing is the procedure required for shifting from one
frequency to another:
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(a) High Frequency Transmitter Type CAY
52193.

1, Unlock all tuning dials.

2, Set “M.O. RANGE” Control *A.”

3. Set “M.O. TUNING” Control “B.”

4. Set “DOUBLER RANGE” Control “C.”
5. Set “DOUBLER TUNING” Control *D.”
6. Set “I.A. RANGE” Control “E.”

7. Set “INT. ANT. TUNING” Control “F.”
8. Set “P.A. TUNING” Control “G.”

9. Set “ANTENNA FEED” Control *H.”

10. Set “ANT. TUNING CAPACITOR”
Control “L.”

11, Set *ANT. INDUCTANCE?” Control *].”
12, Set “*ANT. COUPLING” Control “K.”
(b) Intermediate Frequency Transmitter Type
CAY 52192,
1. Unlock all tuning dials.
2. Set *M.O. RANGE?” Control “A.”
3. Set *M.O. TUNING” Control “B.”
4. Set *P.A. RANGE” Control “C.”
5. Set *P.A. TUNING?” Control “D.”
6. Set “"ANT. LOAD” Control “E.”
7. Set “ANTENNA TUNING STEP” Con-
trol “F.”
8. Set *ANT. TUNING” Control “G.”
9. Set *ANT. COUPLING” Control “H.”
10. If the fixed antenna is used, connect the
jumper between the trailing wire output post and the
fixed antenna input post and connect the fixed antenna
to the fixed antenna output post.

(15) POWER OUTPUT RATING.—The power
output rating of the Navy Model GO-9 Aircraft Radio
Transmitting Equipment is as follows:

Watts Watts
Below 15,000 feet Frequency C.W.M.C.W.
Trailing Wire Antenna 300-600 100 70

3,000-13,000 125 87.5
13,000-18,000 100 70
300-600 50 35
3,000-18,000 50 35

Fixed Antenna

Above 15,000 feet

Trailing Wire Antenna 300-600 70 49
3,000-18,000 100 70

Fixed Antenna 300-450 10 7
450-600 20 14

3,000-18,000 40 28
The actual power output of the equipment will
vary greatly depending on the efficiency of antennae
used and will generally be much greater than the rated
power output.

(16) RESET ACCURACY.—The reset accuracy
of the equipment is such that after adjusting the trans.
mitter for operation at any frequency within its range,
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noting settings, and then completely detuning, it will
be possible to reset the transmitter when an accuracy
of 0.02% when approaching the setting in either direc-
tion. For best accuracy, however, it is good policy to
make final adjustments in the direction in which the
dial reading increases.

f- OPERATION OF RU.19 RECEIVER.

(1) Plug a coil set into the receiver which will
cover the frequency range desired. Ranges of coil sets
are as follows:

Single Coil Set, Range “D” 850-1330 kc

Single Coil Set, Range “E” 1330.2040 kc

Single Coil Set, Range “F” 2040-3000 ke

Single Coil Set, Range “H” 4000-6000 ke

Single Coil Set, Range “K” 9050-13575 kc

Dual Coil Set, Range “O” 195-290 kc and Range
“P” 290-435 kc

Dual Coil Set, Range “Q” 540-830 kc and Range
“G” 3000-4525 k¢

Dual Coil Set, Range “Q” 540-830 kc and Range
“M” 5200-7700 kc

Dual Coil Set, Range “L” 400-600 kc and Range
“*N” 6000-9050 kc

Dual Coil Set, Range “Q” 540-830 kc and Range
“F” 2040-3000 kc

(2) Switch on power at either switch box by turn-
ing volume control selector switch to either “*“AUTO”
or “MANUAL,” according to whether automatic or
manual volume control is desired. Dynamotor will start.

(3) Plug head set into switch box.

(4) Set toggle switch to *MCW?” or “CW?” as
desired.

Note
For comparison of CW and MCW signals, see
operation of GO-9 transmitter, Paragraph e,
(1), preceding.

The automatic gain control tube holds the level
of the audio output in the telephone receivers at a
substantially constant level for all values of incoming
radio signal strength above a certain minimum. Thus
when the control selector switch is in *"AUTO” posi-
tion, this constant audio output may be varied by use
of the volume-control knob, but it cannot be increased
above the level to which it is set.

A weak audio output in the telephone receivers,
when receiving strong radio signal in the “"AUTO” po-
sition may indicate insufficient modulation in the trans-
mitted wave. But in making tests by comparing the
audio output of the receiver on “AUTO” with the out-
put on *“MANUAL?” it should be borne in mind that
for strong incoming radio signals the 50 milliwatts of
audio output which represents the “*AUTO” control
level may sound considerably weaker than the output
which is heard on “MANUAL.” For example, if the
incoming radio wave is of sufficient magnitude to give
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the maximum output on “MANUAL,” which is 300-
500 milliwatts, the power output in the telephones may
drop by a factor of 10 to one when the switch is thrown
to “AUTO.” This in itself is an i lication that the re-
ceiver automatic gain control is operating normally.

If the distance from the transmitting station is
steadily increased, the output level on “MANUAL”
will gradually decrease (remaining constant on
“AUTO”) until it reaches the level of 50-60 milliwatts
which characterizes the output on “AUTO.” If the
incoming radio wave becomes still weaker, from this
point on, the audio output on “AUTO” will decrease,
together with the output on *"MANUAL.”

A test meter is supplied with the receiver. The
test meter is a d-c milliammeter, scale 0-35 milliamperes,
in a suitable carrying case. The cable is a two-wire cord
with a plug on the end which may be plugged into the
switch box at the jack marked “METER.”

When the D-W loop is used for reception, the
test meter can be used as a bearing indicator. The
meter gives a visual indication of the bearing of the
transmitting station by reading a maximum of current
when the loop is set in its position of minimum re-
ceived signal.

For satisfactory direction finding or homing op-
erations on the loop the signal should be received in the
“CW?” position regardless of whether the transmission
is modulated or not. If using the test meter as a bearing
indicator, set volume control selector switch to
*AUTO.”

g. AN/APN.-1 RADIO ALTIMETER.
(See figures 3, 4 and 50.)

(1) GENERAL.—The model AN/APN-1 Radio
Altimeter equipment is designed to provide direct indi-
cation of altitude relative to the terrain during flight.
The equipment is provided with a double range indi-

cator to allow altimeter readings from zero to 400 ft or
400 to 4,000 feet.

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 external-
ly 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 accu-
rate zero altitude indication would not be
obtained.

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 cquipment to obtain a zero reading
for this condition.
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Any of the following 500 pound class bombs
and fuses can be carried in the racks:

Mk 3-1 with nose fuse Mk 21 and tail fuse Mk 23.
Mk 9 with nose fuse Mk 21 and tail fuse Mk 23.
Mk 12 with nose fuse Mk 21 and tail fuse Mk 23.
Mk 5 water-filled practice bomb.
Mk 11 water-filled practice bomb.

Any of the following 100 pound class bombs and
fuses can be carried in the racks:

Mk 1-3 with nose fuse Mk 19-1 (This type can
be carried in Mk 42 bomb racks only).

Mk 4 with nose fuse Mk 19-1.
Mk 7 water-filled practice bomb.
Mk 15 water-filled practice bomb.

(2) BOMB RACKS.—The service bomb rack in-
stallation consists of four bomb racks Mk 51.7. 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, outboard of the nacelles. Ac-
cess to the racks is through openings in the bottom
of the wing. These racks remain installed in the air-
plane at all times, even though external racks are in-
stalled for carrying torpedoes, depth bombs or 100
pound bombs. On the bomber’s switch panel, these four
racks are referred to as “Mk 51 INTERNAL.”

To carry torpedoes or depth bombs, *Mk 13
Torpedo and External Bomb Racks” (CVAC Dwg.
28A5150) are installed, one left-hand and one right-
hand. These racks are mounted outside and below the
center section of the wing, one on each side of the air-
plane, outboard of the wing struts, and inboard of the
internal racks. These racks are installed only for a pat-
ticular mission,

(a) TORPEDO RACK.—The torpedo rack in-
stallation includes a “Rack Assembly—External Bombs”
(CVAC Dwg. 28A5132—OL and OR). One assembly
is installed on left-hand side and one on right-hand side
of the airplane. Each assembly consists essentially of
members for attaching two bomb racks Mk 51-7 to the
wing, together with the necessary electrical and manual
control connections, splash fairings, torpedo rack
bumper blocks (CVAC Dwg. 28A3037), starting lan-
yard attaching angle (CVAC Dwg. 28F5340), and tor-
pedo stop bolt installation (CVAC Dwg. 28F3045-50).
Each asscmbly carries one 1935 pound torpedo, Mk
13 or Mk 13-1, with air stabilizer.

(6) EXTERNAL BOMB RACK.—The external
bomb rack is basically the same as the torpedo rack,
with certain modifications. The torpedo rack bumper
blocks, the torpedo stop bolt installation, and the start-
ing lanyard angle are not required.

In addition to the Mk 51.7 rack, provision
is made for the installation of four Mk 42 practice
racks. These racks are installed only for a particular
mission, and are not normally installed on the air-
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plane. They are suspended externally beneath the wing,

two in tandem on each side of the center line. Three
100 pound bombs per rack, or twelve in all, are carried
on the Mk 42 racks.

The installation positions of the external
racks, both Mk 42 and Mk 51.7, are marked on the
under side of the wing.

(3) BOMBER’S COMPARTMENT.—The bomb-
er’s compartment is located forward of the pilot’s com-
partment in the nose of the airplane.

Provision is made for the installation of an Mk
15-5 bomb sight. The sight is rubber mounted. It is
located directly in front of the bomber’s seat.

The sighting window is provided with two metal
covers. The outside cover is retractable into the nose
by operating the retracting mechanism located in the
compartment at the top of the window. The inside cover
has a quick release locking arrangement. It is held
down by eight locks, which can be released simultane-
ously by operating the locking mechanism in the center
of the cover. This cover can be removed with the bomb
sight in place.

A handhole, with a cover removable on the in-
side, is located immediately to the right of the sighting
window in the nose of the airplane. The handhole per-
mits the bomber to clean the outside of the window
during flight. The instrument panel is located on the
right-hand side of the sighting window.

(4) CONTROLS.

(a) GENERAL.

1. The controls are designed to permit either
the bomber or the pilot to release bombs, either electri-
cally or manually. The bomber sets up the electrical
circuits and controls the selection of bombs to be re-
leased electrically, and the arming of the bomb fuses.
The pilot (or co-pilot) has control of the release of
torpedoes. He can release them singly or together, elec-
trically, or both together, manually.

2. Bombs and torpedoes are normally re-
leased electrically. Bomb fuses are normally armed
electrically. The fuses of bombs carried on the Mk 42
racks can be armed either electrically or manually.

3. The emergency salvo release controls are
installed both in the bomber’s and in the pilot’s com-
partments. Those in the bombet’s compartment serve
only 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 release will

‘release bombs with fuses either armed or safe.

4. The bomber’s electrical control switch
panel is located in the left-hand forward corner of the
bomber’s compartment. (See figures 59 and 60.)

5. The bomber’s firing key (NAF 1174) is
stowed in a canvas bag in the right-hand forward corner
of the bomber’s compartment.
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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 intervalometer, it
is only necessary to move the proper switches to the
“ON” position.

h. Three sets of colored jacks are mounted
on the intervalometer panel.

i. Eight yellow jacks are for the eight Mk
51-7 bomb racks. The panel is marked, indicating jack
and its rack.

jo Twelve green jacks are for the 12 bomb
positions on the Mk 42 bomb racks. The panel is
marked, indicating jacks and their respective racks.

k. Fifteen red jacks are for the intervalom.
eter 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

1. 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 order.
If jumpers are connected to intervalometer impulse
jacks Nos. 1, 2, 3, and 4, the toggle switches for Mk
51.7 internal racks should be set to the “OFF” po-
sition.

m. In the upper right-hand corner of the
intervalometer panel there is a stand-by switch. This
switch is “ON” for normal operation of the inter-
valometer. In case of intervalometer failure, the switch
is turned to the “OFF” position. This breaks the elec-
trical circuit through the intervalometer, and recon-
nects the circuit from the firing key through the rack
selector switches to the bomb racks.

n. On the right-hand side of the face of the
intervalometer there is a master switch marked “OFF”
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
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shows when the electrical circuits are routed through
the intervalometer and are energized.

o. 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 graduated in “Ground Speed
Knots” from 100 to 200. A knob for turning the inner
dial is centered on the dial. By setting the line on the
inner dial representing the ground speed of the air-
plane to the line on the outer dial representing the bomb
spacing desired, the intervalometer is set to send out
electrical impulses so spaced that the impacts of the
bombs released will be the desired distance apart.

p. After the proper switches are opezated
and the ground speed dial is set, the intervalometer
operation will be activated either by a pressure of the
firing key or by the bomb sight.

q. 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-TORPEDOQO.” 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 re-
leased by the pilot.

r. 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.

s. 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
and stand-by switch to “OFF”
positions. Operate bombing sys-
tem without intervalometer.

Permanent remedy:
Remove and replace intervalom.
eter. Have faulty intervalometer
repaired.
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3. BOMBING SYSTEM TROUBLES.

"

TROUBLE CAUSE REMEDY

Bomb rack fails to release. If bomb cannot be released man- Remove rack and replace.

ually at rack, bent, broken or
rusted bomb rack.

If bomb can be released manually ~ Check cable. Replace broken sec-
at rack, broken or stuck salvo re- tion. Replace broken or warped pul-
lease cable. ley or bracket causing sticking.

Electrical circuit interrupted. Check switches and fuses. If this
does not correct trouble, then check
circuit for continuity, Correct any
faults discovered.

-y

(c) BOMBER’S INSTRUMENT PANEL.

: (See figure 62.)
The panel is mounted in the right-hand for-
ward corner of the bomber’s compartment. Mounted on
. it are a free air thermometer, a lateral inclinometer, an

air speed indicator and an altimeter.,

(5) TORPEDO TRAINING CAMERA.—Pro-
vision is made for the installation of a torpedo training
camera immediately forward of station 1.66 on top of
the pilot’s enclosure.
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