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AN 01-35CA-1 Paragraphs 1-1 to 1-5
SECTION 1

DESCRIPTION

1-1. THE AIRPLANE.

1-2. GENERAL DESCRIPTION OF AIRPLANE.
The JRM-1 is a four-engine high wing long range fly-
ing boat designed for cargo and personnel transporta-
tion. Each airplane contains provisions for operating
as a cargo transport, troop carrier, or personnel and
casualty transport. The normal gross weighe is 145,000
pounds and the approximare dimensions are as follows:

Length 120 feer
Height 48 feer
Span 200 feer
Beam of Hull 13-1/2 feet
Height of Pilot's Eyes

Above Water Line (145,000 Ib.) 11 feet
Drafr (145,000 1b.) 5:1/2 feer

1-3. CREW. Provisions are made for a normal oper-
ating crew of eleven: Plane Commander, First Pilot,
Second Pilot, Navigartor, Flight Engineer, Assistant
Flight Engineer, two Flight Mechanics, two Radio-
men, and an Orderly.

1-4. HULL ARRANGEMENT. (See figure 1-2,) The
hull interior is arranged to provide the following com-
partments:

a. The bow compartment located in the bow of
the airplane containing anchoring and mooring facil-
ities.

b. The baggage compartment located on the main

deck afr of the bow compartment for stowage of bag-
gage or other cargo.

c. The galley and entrance compartment on the
main deck aft of the baggage compartment containing
the forward entrance hatch, the stairs to the flight
deck on the right-hand side, and the galley on the
lefr-hand side.

d. The forward cargo compartment on the main
deck aft of the entrance and galley compartments con-
taining the fume-tight fuel compartment on the aft

left-hand side.

e. The flight deck located above the main deck for-
ward of the wing containing the pilot's and copilot’s
stations at the forward end, the navigator’s and Aight
engineer's stations on the left side, and the radio oper-
ator’s station on the right side. Four bunks and the
flight deck escape hatch are located on the right side
opposite the flight engineer's station. A fixed astro

RESTRICTED

dome i5 located in the crown of the hull at the navi-
gator's station.

f. The main cargo compartment located immediately

below the wing has a large cargo hatch on each side of
the hull,

g. The middle cargo compartment located on the
main deck immediately aft of the main cargo com-
partment.

h. The aft cargo compartment located aft of the
middle cargo compartment forward of the stairs
the upper deck.

I. The upper deck extends from the aft end of the
main cargo compartment to the stern. The forward
section contains the auxiliary power plant compart-
ment, the aft crew quarters with four fixed bunks, and
a space for personnel or light cargo. The aft section
of the upper deck from the stair well to the stern con-
tains toiler and lavarory facilities and a lookour sta-
tion near the stern. A walkway is provided through
the center wing for passage berween the upper deck

and the flight deck.

1.5. MOVEMENT OF CREW IN FLIGHT. Passage
15 possible through the entire length of the hull on the
main deck unless cargo obstructs the way., Movement
of personnel from the flight deck to the upper deck
may be accomplished through the passageway in the
center wing. A passageway is also provided in the
wings for access to the nacelles during flight.

Note

i
.
=

Crew movement in flight must be made with

full consideration given to their effect on the
location of the center of gravity.
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1-6. FLIGHT CONTROLS.
1-7. DESCRIPTION OF FLIGHT CONTROLS.

Conventional dual column and wheel elevator and
aileron controls are provided, as well as conventional
pedal type rudder controls, for the pilot and copilot.
A hydraulic booster system is incorporated in the ele-
vator and rudder controls to reduce control forces for
the pilots.

1-8. ELEVATOR AND RUDDER CONTROLS.
Although standard column elevator and pedal rudder
controls are provided, a hydraulic booster system
assumes approximately 76 percent of the force required
to move the elevators and 80 percent of the force wo
move the rudder.

1.9. The flight control booster system derives irts
power from two electrically driven constant displace-
ment hydraulic pumps. The variable pressure system
will develop approximately 100 pounds pressure at no
load to a maximum of 1500 to 16{0 pounds pressure
at full load.

1-10. Put the booster system into operation by throw-
ing both booster motor power circuit breaker switches
on the flight engineer's lower switch panel 1o their
"ON" positions, and then throwing either one or both
of the booster switches o the "ON" position. Nor-
mally, only one of the booster pumps should be oper-
ated while the other will be reserved for standby
operation. During take-off and landing operations,
however, both pumps will be operated.

1-11. For operation of the surface controls without
boost, manually operated bypass valves are provided
in the pressure lines to the cylinders o relieve the
pressure. The elevator valve is at frame 66 on the left-
hand side of the airplane, and the rudder valve is on

the lower corrugation of the stabilizer.

1-12. WING FLAP CONTROLS. The hydraulically
actuated wing flaps are controlled by a switch on the
right side of the pilot's pedestal. Throw the switch to
the "DOWN" position to lower the flaps and return
the switch 1o the "OFF" position when the desired
angle up to the maximum of 40 degrees has been
reached as shown on the wing flap position indicator
on the pilot’s instrument panel. To raise the flaps,
hold the switch in the "UP" position until the desired
flap position has been reached, then release the switch
and it will return to the "OFF" position. When the
switch is placed in the "TAKE-OFF-APPROACH"
position, the flaps will go to 20-degrees down position.
After each complete flap up and down operating cycle
allow a 3-minute cooling period. The hydraulic pump
that provides the flap power is controlled by the wing
flap motor switch on the flight engineer's switch
panel. The wing flap pressure gage on the flight
engineer's fuel control panel should register 1350 1o
1500 pounds per square inch.

1-13. ELEVATOR TRIM TAB CONTROLS. The
elevator trim tab controls are located on the pilot's

Revised 15 November 1947
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pedestal. One control wheel is located on each side
of the pedestal so that either the pilot or copilot can
adjust the tabs from 15 degrees up to 20 degrees down
position. A calibrated dial on each control wheel
shows the tab setting.

1-14. ELEVATOR BALANCE TAB CONTROL. The
balance motion of the elevator tabs is electrically con-
trolled by a switch on the pilot's pedestal. The bal-
ance action may be adjusted from 75 percent leading
tab to 10 percent lagging tab to obtain the proper
elevator forces at different loading conditions. In
general, the following tab settings should be used:

CG TAB
LOCATION SETTING
265 MAC 10 LEAD
28% MAC 159 LEAD
309 MAC 205+ LEAD
33% MAC 409¢ LEAD
369 MAC 75% LEAD

In the event of a failure of the flight control
booster system, the tab ratic should not be
adjusted toward the lag position by more
than 10 percent in tab ratio. If the boost
fails while using a balance tab setting of
75 percent lead with a center of gravity loca-
tion of 30 percent MAC, do not reduce the
tab setting to less than 65 percent lead. Al-
though the elevator forces will be extremely
high in this condition, all normal fight
maneuvers, including landings may be ac-
complished.

1-15. AILERON AND RUDDER TRIM TAB CON-
TROLS. The aileron and rudder trim tab controls
are incorporated in a combination unit on the aft face
of the pilot's pedestal. The aileron control is the
smaller of the two hand wheels and provides trim
changes from 20 degrees up to 20 degrees down as
shown on the calibrated dial on the wheel. The larger
of the two wheels controls the rudder trim tab and
provides for trimming from 20 degrees nose-right to
20 degrees nose-left. The balance action of both the
aileron and rudder tabs is adjustable only when the
airplane is on the ground.

1-16. POWER PLANT.

1-17. DESCRIPTION OF POWER PLANT. Four
Wright Cyclone 18 (R-3350-8), two row radial engines,
consisting of two rows of nine cylinders each, power
the JRM-1 airplanes. Features on the engine are
the low tension ignition system, cast aluminum heads
with aluminum finned cylinder barrels, two-speed
supercharger, all rearward exhausts and integral
torquemeter. The propellers are Curtiss Electric con-

RESTRICTED 3
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trollable pitch, full feathering, four bladed, 16 feet
8 inches in diameter.

1-18. THROTTLE CONTROLS. Duplicate throttle
controls for each engine are provided on the pilot's
pedestal and at the flight engineer's station. A fifth
lever on the left side of the pilot's pedestal provides
friction adjustment on the controls., No friction ad-
justment 15 provided at the flight engineer’s station.

1-19. MIXTURE CONTROLS. The mixture controls
at the fight engineer’s station have three positions:
"IDLE CUT-OFF,” "WORMAL," and "RICH." Ad-

just the knurled nut on the control to provide the

proper friction so that the control will not creep.
The "IDLE CUT-OFF" position is used for starting

Erem
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and stopping the engines and at all times when the
engines are not operating. Use the "NORMAL" posi-
tion for cruising at 2130 rpm and below. Use the
"RICH"” position for all ground operation, and all
flight operation except when cruising at 2130 rpm
and below. Refer to Power Plant Chart (figure 3-1)
and the Engine Calibration Curve (figure A-5) for
more complete information.

Note

The control must be positioned by “feel.”
Do not operate in any intermediate position
above 2130 rpm.

1-20. SUPERCHARGER CONTROLS.

- D OOOOOD O

1 Airspeed Indicator 10 Manifold Pressure Indicator 18 Radio Alumeter Indicator Lights
2 Gyro Fluxgate Compass Indicator (Engines 3 and 4) 19 Auto Pflﬂl Oil Pressure Gage
3 Gyro Horizon 11 Mark VIII Compass 20 Auto Pilot Vacuum Gage
4 Turn and Bank Indicator 12 Tachomerer (Engines 1 and 2) 21 '5'“.-“:’ Speed E:_-r.t:mI vl.hﬁ
. . : 22 Wing Flap Position Indicator
5 Rate of Climb Indicator 13 Bank and Climb Gyro 73 Radio Aldmeter Indicatos
6 Clﬂl‘.:.k ‘ |4 Tachometer I:En;mt.:‘s 3 and 4) 14 Hydraulic Pressure Gage
7 Radic Compass Indicator 13 Propeller Synchronizer 75 Radio Altimeter Limit Switch
b Manifold Pressure Indicator Tachometer 26 Elevator Balance Tab Position
(Engines 1 and 2) 16 Altimeter Indicator
9 Directional Gyro 17 Free Air Temperature Indicator 27 Instrument Vacuum Gage
Figure 1-3—Pilot's Instrument Panel
4 RESTRICTED Revised 15 November 1947

www,agplane.nl



RESTRICTED
AN 01-35CA-1]

Aircraft equipped with modified engines
(two-speed superchargers)have the super-

charger controls connected. The two
positions are LOW and HIGH. Shifts from
one position to the other should be made
smoothly and rapily, without hesitatlon. Except dur-
ing shifts, keep the levers locked in
the position being used. Allow at least
five minutes to elapse between shifts,
unless an emergency requires shifting
sooner. Desludging is not necessary.

Shifts may be pade from LOW to HIGH, or from HIGH
to LOW at any engine speed from the lowest cruising

Section |

Paragraph 1-20

RPM up to rated (2400) RPM, provided the wmanifold

pressure after the shift does not exceed the approv-
ed limit for the engine speed and altitude at which

the shift is performed. Long life of the Super-
charger drive is favored.-by shifting at no higher
engine speed than necessary, therefore shifts should

be made at as lov engine speeds as tactical comnsli-
derations permit. Before shifting from LOW to HIGH,

reduce panifold pressure several inches,
and check any tendency of manifold pressure to rise

excessively after the shift by retarding throttle as
necessary. Shifts may be made at military (2600)RPM,
but only when justified by epergencies or tactical

requirements.

RESTRICTED 4A
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ARC-1 Radio Transmitter Control
Throttle Friction Control

Master Radio Switch

Instrument Panel Lights Rheostat
Landing Lights Switches

Anchor Lights Switches

Ignition Switch

Running Lights Switch

Paosition Lights Switch

Propeller Panel Lights Rheostat
Utility Recepracle Switch

ATC Radio Transmitter Control

IFF Radio Control

Floodlight Switch

Throttle Control

Elevator Balance Tab Switch

Wing Flap Position Switch

Elevator Trim Tab Control

Propeller Synchronizer Conrtrol

Propeller Reverse Pitch Safery
Switch

Propeller Auto Indicator Lights

Propeller Selector Switches

Propeller Reverse Control
Switches

Figure 1-4—Pilol's Pedestal
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Propeller Control Throw-Over
Switch

Aileron Trim Tab Control

Rudder Trim Tab Control

Propeller Circuit Breaker Re-set
Buttons

Auto-Pilot On-COff Control

Propeller Reverse Pitch
Indicating Lights

Auto-Pilor Booster Gircuir
Breaker Switches

Windshield Wiper Switch

Windshield Anti-lcer Switch

5
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Vacuum Crossover Valve
Pitot Static Alternate Source Switches

Windshield Anti-lcer Throttle Valve
Panel Light Rheostac
Interphone—Radio control box

-.'ﬂJl_'_‘.. | LS P

Figure 1-5—Pilot's 5tation

1-21. CARBURETOR AIR CONTROLS. The carbu-
retgr air controls provide conrtrol of the air supply to
the carburetor. The controls lock in either the
"DIRECT" or "ALTERNATE" position. Be sure that
they are locked in the position being used. Release the
lock by pulling up on the cross-bar while moving the
grip. Use the "DIRECT" position for take-off and ar
all other times, except when icing conditions are antici-
pated. Use the "TALTERNATE" position when icing
conditions are expected or encountered. If possible,
throw the control o "ALTERNATE" before icing
commences since the temperature of the alternate air
though high enough to prevent icing may not be high
eénough to melt ice already formed. The "ALTER-
NATE" position should be used in all cases where
potential icing conditions exist although it does cause
a slight loss of power ar full throutle.

{ CAUTION ¢

If a take-off must be made under icing condi-
tions, use the "ALTERNATE" position two
clear the induction system just before the
start of the take-off run; then shifr o "DI-
RECT."

1-22, COWL FLAPS CONTROLS. The electrically
actuated cowl flaps are controlled by switches on the
flight engineer's switch panel. Check that the circuit

RESTRICTED
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Interphone—Radio control box
Windshield Washer Pump

Panel Light Rheostat
Recognition Light Switch Box

R o I

Figure 1-6—Copilol's Station

breaker switches for the cowl and oil cooler flap sys-
tems are in the "ON" position. then hold the cowl flap
switch in the "OPEN" or "CLOSE" position as desired;
release the switch when the desired position is reached
as shown on the indicator on the overhead instrument
panel. The cowl flaps must be full open for all ground
operations and open only enough during flight o
keep the cylinder head temperatures below the limits
shown in the Power Plant Chart. (See hgure 3-1.)

1-23, IGNITION SWITCHES. The ignition switches
on the pilot's pedestal and the flight engineer’s switch
panel are a standard type. The center knob controls
the 1ignition to all four engines and must be in before
any engine will operate. To cut the ignition 1o all four
engines simultaneously, pull the knob out. The igni-
tion switch for each engine has four positions: "OFF,”
"R, "L" and "BOTH.” The "BOTH" position is the
normal operating position since the "L and "R"” posi-
tions are used for checking only.

1-24. STARTER SWITCHES. The starter switch for
each engine is located on the flight engineer’s switch
panel. Since direct cranking starters are used, the
switch has only two positions: "OFF and "DIRECT
CRANK.” Do not operate the starter switch unless an
external power source is connected or at least one
auxiliary power plant is operating. The starter relay
circuit breaker switch on the flight engineer’s switch
panel must be in the "ON" position before the starter
switches will actuate the starters.

6 RESTRICTED
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CW' Phone Throw-Over Swiich
ARC-5 Radio Receiver Controls
Automanc Radio Compass Controls

Spotlight

Figure 1-7—Pilot's Overhead Cenirols

» CAUTION }

Do not operate the starter switch for more

than one minute continuously or starter will
overhear. Allow starter o cool for 5 minutes

before operating the switch again. As a gen-
eral rule, an engine should start wicthin 30

seconds after the starter is actuared, and if a
start is not accomplished within this time the
engine should be checked for the cause of the
difficuly.
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sub-dial calibrated in rpm to the prevailing rpm of the
engine by turning the knob at the lower left-hand
corner of the indicator. BHP may then be read
directly from the outer scale.

1-27. PROPELLER CONTROLS. The propellers are

controlled through a proportional synchronizer control
system which automatically controls the speed of each
engine and maintains all engines at the same speed.
The speed of the engines 15 proportional to the master

motor which may be set to control the engines at any
desired operating speed.

1.28. PROPELLER POWER SWITCHES. The nor-
mal and booster propeller power switches must both
be in the "ON" position for all operations.

1-29. PROPELLER CONTROL CHANGE-OVER
SWITCH. The change-over switch on the pilot's ped-
estal allows the pilot to select whether the control of
the propeller selector switches will be at the pilot’s
pedestal or the flight engineer’s station. A green light
at the flight engineer’s station glows when the switch
is in the "PILOT" position.

1-30. PROPELLER SELECTOR SWITCHES. The
propeller selector switches at both the pilot's and flight
engineer’s stations provide for operation of the pro-
pellers in either automatic or fixed pitch. All flighet
operations should be made with the selector switch in
the "AUTO" position. The selective fixed pitch posi-
tions of "DEC. RPM"” and "INC, RPM" are used for

various ground operations and if the constant speed
control becomes inoperative.

1-31. PROPELLER MASTER UNIT SWITCH. The
master unit switch on the flight engineer's panel con-
nects the master motor to the power supply. This
switch must be in the "ON" position for all operations.

1-32. PROPELLER SYNCHRONIZER CONTROL
KNOBS. The propeller synchronizer control knobs
at the pilot’s and flight engineer’s stations control the

speed of all engines when the propeller selector
switches are in the "AUTO"” position.

1-33. PROPELLER FEATHER SWITCHES. The
feather circuits are entirely independent of all other
circuits so that emergency feathering may be accom-

plished regardless of the position of all ocher propeller
switches. When the feather switch is placed to the

"FEATHER"™ position, the feather circuit is energized
and the normal circuit is simultaneously broken. The

propeller will then change to the feather angle and
stop at that point.

1-25. CYLINDER HEAD TEMPERATURE GAGES.
The cylinder head temperature gages on the fighe
engineer’s instrument panel are connected to the two
cylinders on each engine that normally become the
hottest during taxying and flight, however the hortest
indication should be used in any case.

1-26, HORSEPOWER INDICATORS. The horse-
power indicator for each engine indicates Brake Mean

Effective Pressure (BMEP) and Brake Horsepower
(BHP). In order to read the "BHP"” scale ser the

RESTRICTED

Note

The teather switches are located at the flight
engineer’s panel and provide fast feathering.
The pilot can also feather by holding the
selector switch in the "DEC. RPM" position
until the blades reach the feather angle. This
can only be done with the feather switch in
the "NORMAL" position and will give nor-
mal pitch change rate instead of fast rare.
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1-34. PROPELLER REVERSE PITCH SWITCHES.
The reverse safety switch and the two reverse-normal
switches on the pilot's pedestal control the reversible
pitch of the two inboard propellers. Reduce engine
speed 1o idling before operating the reverse-normal
switch. Throw the reverse safery switch to the "ON”
position when reversing pitch. When the tel-light
indicates that the reverse pitch position has been
reached, throw the reverse safety switch o the "OFF"
position and leave it off for all reverse operations.
Operation of the engines with propellers in reverse
pitch may be conducted up to and including take-off
power provided maximum cylinder bead temperatures
are not exceeded.

1-35. FUEL SYSTEM.

1-36. DESCRIPTION OF FUEL SYSTEM. (See figure
1-9.) Fuel is carried in six integral hull ranks and
two wing service tanks with the following capacities:

TANK TYPE CAPACITY
USs Imp.

Forward Hull (2) Metal 5240 4365
Center Hull (2) Metal 3880 3232
Rear Hull (2) Mertal 2880 2399
Wing Service (2) Mareng 1220 1016
Total Capacity 13220 11012

1-37. FUEL SPECIFICATION. Use fuel specification
l AN.-F-48, grade 100/130.

1-38. NORMAL OPERATION OF FUEL SYSTEM.
During normal operations, fuel flows from the wing
service tanks through the engine selector valves to the
engines. The engine driven pumps deliver fuel to the
carburetors ar a constant pressure of 17 == 1 pounds.
At the same time the hull transfer pumps will refll

the wing service tanks whenever the fuel level drops
to 525 US (437 Imperial) gallons,

1-39. ENGINE SELECTOR VALVES. The engine
selector valves, one for the inboard engines and one
for the outboard engines, provide selection of fuel to
either one or both of the engines that each wvalve
controls.

1-40. HULL - TANK - SUPPLY - TO - ENGINES -
OR - WING - TANK VALVES. These valves direct
the fuel from the hull tanks to the wing service tanks
or to the engine selector valve and thence to the en-
gines. During normal operation these valves should
be set to "THULL TANKS TO LEFT WING TANK™
and "HULL TANK TO RIGHT WING TANK" o
refill the wing service tanks whenever they go below
525 US (437 Imperial) gallons. In this position, a
switch, incorporated in the conrtrol, is closed to feed
current to the fuel transfer pump through the fuel
transfer pump control switch which should be in the
"AUTOMATIC"” position. With the controls in the
"HULL TANKS TO ENGINES 1| AND 4" and
"HULL TANKS TO ENGINES 2 AND 3" positions,
fuel is directed from the hull tanks to the engine

8 RESTRICTED
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selector valves and thence to the engines. In this
position, the switch controlling current to the transfer
pumps through the transfer pump control switch is
opened, and a circuit is completed feeding current
directly to the fuel transfer pump.

1-41. MAIN HULL TANK SELECTOR VALVE. The
main hull tank selector valve provides selection of fuel
from any one of the six hull tanks.

1-42. CROSS FEED VALVE. The cross feed valve
permits supplying both wing tanks with one transfer
pump. It also provides for de-fueling the wing ranks
and for the use of the emergency hand pump. When
the conrtrol is moved our of either "OFF" position, it

Wing Flap Hydraulic Pressure Gage

Surface De-lcer Pressure Gage

Propeller Anti-lcer Pressure Gage

Flight Control Booster Hydraulic Pressure Gage

Engine Selector Valve (2 and i)

Hull-Tanks-Supply-to-Engines or Wing-Tanks Valve
(2 and 3)

7 Main Hull Tank Selector Valve

8 Water Separator Sight Gage

0 Light Bulb Stowage

0

L

BN e e P =

Water Separator Drain Valves

Hull-Tanks-Supply-to-Engines or Wing-Tanks Valve
(1 and 4)

2 Cross Feed Valve

13 Engine Selector Valve (1 and 4)

14 Auxiliary Power Plant Fuel Valve

Figure 1-8—Flight Engineer's Fuel Conirol Panel
Revised 15 November 1947
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Figure 1-10—Flight Engineer's Switch Panel
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Key to Figure 1-10

Section |
Paragraphs 1-43 to 1-47

1 Circuit Breaker Switches 14 Defuel Pumps Switches and 29 External Power Circuit Breaker
2z Auxiliary Power Plant Fire Indicator Lights Switch
Detector and Extinguisher 15 Surface Controls Hydraulic 30 Wing Flap Motor Circuit
Conrtrol Booster Switches Breaker Switch
3 Electronic De-Icer Timer 16 Utility Receptacle and Switch 31 Propeller Mormal Circuit
4 Auxiliary Power Plant Generator 17 Desk Light Switch Breaker Switch
Control Switches 18 Boarding Light Switch 32 Hydraulic Booster Motors
5 Main Generator Control and 19  Panel Lights Rheostats Circuit Breaker Switch
Field Cut-Out Switches 20  Radio Power Sspliu:h c 33 Engineer's Dome I_igh; Er‘i'b‘il?:h
: 21 Navigator's Radar Power Switch 34 Fuel Transfer Pumps Switches
g IEnwzmr T"mf" Ew iech 22 Radar Power Switch and Indicator Lights
xternal Power Switch 3 ; : ; :
3 Oil Dilution Switch 2 Galley Grill S_W:tch 35 Emergency Engine Fl:l':I Fun'!Pl
3 24 Aft Power Switch Switches and Indicator Lights
? ':"_:""’I Flaps Switch 1 25 Forward Power Switch i6 Propeller Synchronizer Control
10 Oil Cooler Flaps Switch 26 Main Engine Ignition Switch 37 Propeller Ant-lcer Switch
11 Carburetor De-Icer Switch 27 Cabin Heater Control Panel 18 De-lcer Circuit Breaker Swirtch
12 Primer Switch 28 Auxiliary Power Plant Ignition 39 Main Engine Fire Detector and
13 Starter Switch Switches Extinguisher Control Panel

automatically opens a switch breaking the automatic  supply-to-engines-or-wing-tank valves in the respective

circuit o the hull transfer pumps so that the transfer
pumps must then be operated by holding the transfer
pump control switch in the "MANUAL" position.

‘ WARNING |

When refilling the wing tanks with the con-
trol switch in “MANUAL,” observe the fuel
gage of the tank being filled to prevent over-
flow and the resultant fire hazard.

1-43. FUEL TRANSFER PUMP SWITCHES. There
is a circuit breaker switch and a control swiwch for
each pump located on the flight engineer's switch
panel, The circuir breaker switches must be "ON" for
all pump operation. With the control switch in the
“"AUTOMATIC” position, the transfer pumps will
refill the wing tanks whenever the fuel level drops to
525 US (437 Imperial) gallons. However, if the hull-
tank-supply-to-engines-or-wing-tank valves are in the
respective "HULL TANKS TO ENGINES” positions
or if the cross feed valve is not in the "OFF" position,
the automatic circuit is broken. With the hull-tank-

"HULL TANKS TO ENGINE" positions, the transfer
pumps will operate regardless of the position of the
control switches provided the circuit breaker switches
are in the "ON" positions. Use the "MANUAL"
position of the control switch whenever the cross feed
valve is out of the "OFF" position or when the auto-
matic circuit is inoperative.

1-44. The two warning lights on the flight engineer’s
switch panel will light if the transfer pumps are re-
ceiving no fuel from the hull tank o which the main
hull tank selector valve is set. 1f the lights go on,
immediately change the setting of the hull tank selec-
tor valve to a tank with fuel.

1-45. EMERGENCY PUMPS SWITCHES. The two
emergency fuel pumps on the lines from the wing
tanks to the engine selector valves provide fuel pres-
sure for starting the engines, for oil dilution, for
engine operation if an engine driven fuel pump fails,
or ar any time erratic engine operation indicates the
possibility of vapor lock in the system. The switches
should be in the "ON" position for starting, take-off,
and landing. The pumps are interconnected with the
oil dilution switches so that they operate with their
switches in the "OFF" position whenever the oil dilu-
tion switches are operated. Red indicator lights go on
whenever the pumps are operating.

1-46. DE-FUEL PUMP SWITCHES. The two de-fuel
pump switches on the flight engineer's switch panel
control the operation of the de-fueling pumps for fuel
dumping. (See paragraph 4-13.)

1-47. FUELING SHUT-OFF COCKS. Shur-off cocks
on each hull tank line from the fueling manifold in
the refueling compariment provide selection of tanks
for fueling as well as determination of hull tanks to
which fuel is transferred. These valves should always
be closed except when refueling or transferring fuel

RESTRICTED 11
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Section |

Altimeter 14 Auxiliary Power Plant Qil 29 Throttle Controls
2 Clock Pressure Indicator 30 Mixture Conrtrols
3 Cowl Flaps Position Indicator 15 Free Air Temperature Indicator il Propeller Selector Switches
i Carbon Monoxide Indicator 16 Propeller Synchronizer a2 Horsepower Indicators
and Re-set Burtton Tachometer 33 Inclinometer
3 Bawery Ammeter 17 Volimeter 34 Low Fuel Warning Lights
f Voltage Test Jacks 18 Voltmeter Selector Switch Test Switch
7 Auxiliary Power Plant Ammeters 1Y Sighting Pane 35 Wing Service Tank Fuel
W Main Engine Generator Ammeters 20 Manifold Pressure Gage Quantity Gages
Y Main Fngine Front Pump 21 Propeller Auto Indicator Lights il Tachometers
Oil Pressure Gage 22 Propeller Circuit Breaker 37 Hull Tank Fuel Quantity Gages
() Main Engine Generator Re-ser Buttons iR Cylinder Head Temperature Gages
Voltmeters 23 Reverse Pitch Indicator Lights 39 Qil Temperature Gages
¥ Main Engine Rear Pump 24 Carburetor Air Controls 40 Fuel Pressure Gages
il Pressure Gage 15 Supercharger Speed Controls 41 Oil Quantity Indicaror
j 2 Auxiliary Power Plant Ol 26 Propeller Feather Switches 42 Fuel Flow Indicator
Temperature Indicator 27 Pilot's Control "ON" 43 il Cooler Flap Position Indicator
| 4 Auxiliary Power Plant Cylinder Indicator Light ia Carburetor Air Temperature
Head Temperature Indicator 28 Propeller Master Unit Switch Indicators
Figure 1-11—Flight Engineer's Instrument Panel
12 RESTRICTED www,agplane.nl

2" gieg IS




RESTRICTED
AN 01-35CA-1

1-48. FUEL AND OIL SHUT-OFF SWITCH. A fuel
and oil shut-off switch for each engine is located on
the flight engineer’s fire detecror and extinguisher con-
trol panel. These switches are for emergency use only
and acruate shut-off valves in the fuel and oil lines aft
of the firewall in each nacelle.

1-49. EMERGENCY HAND FUEL PUMP. An emer-
gency hand fuel pump is provided in the refueling
compartment to transfer fuel in the event of failure of
the hull transfer pumps. Use the pump two refill the
wing tanks—not 1o supply the engines. Set the hull
tank selector valve to a tank with fuel, turn the cross
feed valve to the desired wing tank, and turn the hull-
tank-supply-to-engine-or-wing-tank valve w "HULL
TANK TO WING TANK" and pump until the wing

tank 15 full,
‘ WARNING I

Do not overfill wing tanks as overflow causes
a definite fire hazard.

1-50. WATER SEPARATORS. A warer separator is
located on each line berween the hull transfer pump
and the hull-tank-to-engine-or-wing-tank valve. Sight
gages on the flight engineer’s fuel control panel show
the amount of water present in the separator. Since a
float shuts off the fuel flow in the line when the sepa-
rator becomes full of water, the flight engineer must
keep the separators well drained. Drain valves are
located on the flight engineer's fuel control panel.

Mote

If the water separator float shuts off the fuel
flow, turn the transfer pump "OFF" and then
drain the separator to prevent the fuel pres-
sure from holding the float in the closed
position.

1-51. ENGINE STRAINER DRAIN. A drain cock
for each engine strainer is located in the upper fuel
trunk behind the flight engineer’s fuel control panel.
Drain the strainers before every flight and whenever
erratic engine operation indicates a possible fuel line
obstruction.

1-52. HULL TANK BILGING SYSTEM. A selector
valve and hand bilge pump are located in the refuel-
ing compartment to remove water from the hull tanks.
A sight glass in the pverboard line shows when the
water has been removed., The bilge pump may also be
used to transfer fuel between hull tanks.

1-53. OIL SYSTEM.

1-54. DESCRIPTION OF OIL SYSTEM. (See figure
1-12.) An individual oil system is provided for each
engine with manual transfer provisions between the

Section |
Paragrophs 1-48 to 1-59

inboard and outboard systems in each wing. No pro-
visions are made for transfer between wings. The
capacity of each tank is 146 US (122 Imperial) gallons
with an expansion space of 15 gallons,

1-35. OIL SPECIFICATION. Use oil specification,
AN-0O-8, grade 1120.

[-56. NORMAL OPERATION OF OQIL SYSTEM.
During normal operation, oil leaves the tank ac the
sump at the botwtom of the tank and enters the engine
through the oil-in line. After being circulated through
the engine, the oil is directed through the oil-out line,
to the tempeérature regulating valve on the oil cooler;
then, depending on the temperature of the oil, the
temperature regulating valve directs the o1l either
through the cooler or to the warm-up chamber of the
oil tank. When oil is passed through the cooler, it
enters the oil rank outside of the warm-up chamber.

1-56A. OPERATION OF THE OIL SYSTEM DUR-
ING WARM-UP. An automatic thermoswitch is pro-
vided to reduce the warm-up time to approximacely
7 to 10 minutes. The thermoswitch is installed in the
oil-in line pear the oil shut-off valve and operates the
diverter valve to return all oil to the warm-up cham-
ber in the oil rank unul the oil leaving the rtank
reaches a temperature of G0°C (140°F), Thus, until
the oil in the warm-up chamber is entirely warmed
up, all oil will be returned to the chamber regardless
of the action of the temperature regulating valve on
the oil cooler. A small Auctuation of temperature
(3°C) will be noticed on the service gage. The fluctu-
ation of o1l pressure due to the different viscosities of
the warm and cold oil will cause a pressure fluctuation
of 6 to 10 pounds 1o show on the front gage and 3 1o
> pounds on the rear gage. This is normal 1o the oper-
ation of the fast warm up system. After all of the cil
in the tank has reached a temperature of 60°C (140°F)
the thermoswitch is inoperative and the system will
act as a normal two return aystem.

1-56B. A limit switch actuated by the mixiure con-
trol breaks the circuit from the thermoswitch when
the control is in the "IDLE CUT-OFF"” position. This

is a safety measure to prevent prolonged operation of
the solenoid at the diverter valve if the engine is
inoperative.

1-57. OIL COOLER FLAPS SWITCHES. The aoil
cooler flap switch for each engine controls the open-
ing in the oil cooler duct, thus regulating the amount
of air passing through the oil cooler. The flap should
be closed for starting and open only enough during
flight to keep the temperature within limits,

1-58. FUEL AND OIL SHUT-QFF SWITCH. (5ee
fraragraph [-48.)
1-59. OIL DILUTION SWITCHES. The oil dilurion

switches on the flight engineer’s switch panel operate
a solenoid valve allowing fuel from the fuel line 1o

RESTRICTED 13
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1 Engine 0 Thermoswitch 17 Horsepower Indicator

2 (il Dilution Hand Valve 10 Qil Shut-Off Yalve 18 Drain Valve

3 (hl Dhluvton Line 11 Fuel and Oil Shut-Off Switch 19 (hl Dilution Solenoid Valve
4 Diverter Valve 12 0il Dilution Switch 20 Oil Cooler Flap

5 il Tank 13 0il Cooler Flap Switch 21 Qil Cooler Flap Motor

6 0il Warm-Up Chamber 14 Oil Temperature Indicator 22 Thermometer

7 Transfer Pump 15 il Pressure Gage—Rear 23 il Cooler

B Pump Connections 16 (il Pressure Gage—Front 24 Qil Cooler Valve

Figure 1-12—Qil System

the carburetor to enter the oil-in line just aft of the fire
wall. The switch also turns on the emergency fuel
pump so that sufficient pressure will be available. A
diverter valve between the return oil line to the oil
tank and the bypass line to the warm-up chamber
directs the diluted oil from the oil cooler to the quick

warm-up chamber,

Note

The manual shut-off cock between the main
fuel line and the oil dilution solenoid located

just aft of each fire wall between the first and
second frames i1s safetied 1n the "CLOSED"
position ac all times to prevent fuel seeping
through the solenoid wvalve and must be
opened before dilution.

1-60. OIL TRANSFER PUMP. A portable hand oper-
ated pump is stowed in the lefr center wing for use in
transferring o1l between the two oil tanks in either
wing. The lower hose on the pump is the suction
line—the upper hose the pressure line. Since the pump

hoses are fitted with quick disconnect fittings that mate
with the fittings on the oil transfer lines, the pump
can be connected to transfer oil in either direction.
The pump is capable of transferring 9-1/6 US (7.84
Imperial) gallons per minute when operated ar a rate
of 120 strokes per minure,

1-61. ELECTRICAL SYSTEM.

1-62. DESCRIPTION OF ELECTRICAL SYSTEM.
Twenrty-eight volt direct current is supplied by four
engine driven generators and two auxiliary power
plant driven generators. Two 24-volt batteries, used
primarily for srarting the auxiliary power plants and
for operating the recognition, boarding, and anchor
lights, are charged during flight by the generators.
Voltage regulators control the ourpur of all generators,
and reverse current relays and reverse current circuit
breakers keep the generators or batteries from dis-
charging back to a generator whose outpur is less than
that of the other generators or the batteries. Conrrol

14 RESTRICTED
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and regulation of the electrical system is centralized
at the flight engineer’s station.

1-63. BATTERY SWITCH. The battery switch has
three positions. In the "OFF” position the battery is
not connected to the main bus, but battery power is
available for operating the recognition, boarding, and
anchor lights. When the switch is thrown to the
"BATTERY" position, battery power energizes the
battery relay thus connecring the batteries to the main
bus. The battery switch must always be in the "BAT-
TERY" position when the generators are connected to
the main bus to keep the batteries charged. Use the
"EXT. POWER" position of the battery switch when-
ever an external source of power is connected to the
airplane. This will conserve battery power since the
external power is then used to close the battery relay.
To charge low batteries without removing them from
the airplane, connect an external power source and

throw the switch o "EXT. POWER.”

% CAUTION ¢

Do not attempt to start the main engines
from the bartteries. Before anmy loads other
than recognition, boarding, and anchor lights
are put on the main bus, either one or both
of the auxiliary generators should be con-
nected to the main bus.

1.64. GENERATOR CONTROL SWITCHES. The
output of the four engine driven generators is con-
trolled by the generator control switches. Throw the
generator control switches to "ON" after the engines
are brought up to speed for the take-off run. When
the engines are operating at approximately 1150 rpm
or more, the generators are capable of delivering their
full rated load; however, at lower engine speeds, the
reverse current relay may chatter causing damage to
the relay. For this reason, the operation of the gener-
ator control switches in the "ON" position shall be
normally limited to flight conditions. If the engine
speed is to be maintained above 1150 rpm, check that
the voltage of the generator is between 27.5 and 28.5
volts before throwing the switch o "ON."

1-65. GENERATOR FIELD SWITCHES. The gener-
ator field switches are placed beside the generator con-
trol switches for each engine driven generator. Each
switch is provided with a safety guard thac keeps the
switch in the "ON" position. These switches should
always be in the "ON" position, unless the generator
is shorted. In the event of a short circuit in the
generator or the power line to the main bus, which
will be indicated by fluctuations of both the ammeter
and voltmeter, lift the switch guard and throw the
switch to "OFF" to cut the generator held circuit and
prevent fire.

1.66. INVERTER SWITCH. Two inverters are incor-

porated in the-airplane electrical system, either one of

Section 1
Paragraphs 1-63 to 1-70

which can supply sufficient alternating current to
operate the following a-c equipment:

Main Engine Oil Pressure Gages

Main Engine Fuel Pressure Gages

Main Engine Manifold Pressure Gages
Main Engine Torque Meters

Main Engine Fuel Flowmeters

Auxiliary Power Plant Qil Pressure Gages
Flux Gare Compass

Pilot’s Instrument Panel Lights
Communications Equipment

Throw the inverter switch ro the "No. 1" position
before starting the auxiliary power plant so thar the
oil pressure can be checked. Leave the switch in thar
position for all operating conditions. 1f the a-c power
fails, throw the switch to the "No. 2" position so that
current from the alternare inverter may be urilized.

1-67. EXTERNAL POWER RECEPTACLE. A
standard external power receptacle is located forward
of the fuel compartment in the forward cargo com-
partment for the connection of an external 28-volt

poOwer source,

Since the external power connects directly to
the main bus, be sure thar @/l power switches
including the battery power switch and the
external power breaker switch are off before

making the connection to prevenr arcing at
the recepracle. When the plug is firmly en-

gaged, close the external power breaker
switch and place thé battery power switch in

the "EXTERNAL POWER" position.

1-68. VOLTMETERS. Five d-c voltmeters are pro-
vided on the flight engineer’s instrument panel: one

voltmeter for each of the engine driven generators, and
one master voltmeter that can be switched to any one
of the six generators or the battery.

1-69. AMMETERS. There are seven ammeters on the

flight engineer’s instrument panel: one for each of the
six generators and one for the battery.

1.70. CIRCUIT BREAKER SWITCHES. Circuit
breaker switches on the flight engineer’s switch panel
are provided to protect the electrical equipment from
shorts and overloads. The circuit breaker switches for
the various items of electrical equipment must be in
the "ON" position before the equipment can be
operated. If the switch goes to the "OFF” position, it
indicates an overload in that particular circuit. The
switch cannot be reser to the "ON" position until the
condition causing the short or overload has been
corrected.

RESTRICTED 15
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‘ WARNING I

Do not hold a circuit breaker switch in the
"ON" position or serious damage to the elec-
trical system involved will resule with the
probability of fire breaking out.

1-71. AUXILIARY CONTROLS.

1.72. AUTOMATIC PILOT. The type 5-3 automatic
pilot provides complete automatic control for lateral,
longitudinal, and directional motions of the airplane.
The directional gyro control unit and the bank-and-
climb gyro control unit are mounted in the center of
the pilot's instrument panel providing continuous indi-
cations of the movements of the airplane, whether the
airplane is being flown by autromatic or manual con-
trol. The servo speed control valves on the pilot's
instrument panel regulate the rate of response with
which the automatic pilot operates the rudder, ailerons,
and elevator. No "caged" turns should be made with
this automatic pilot, since there is no proportional
bank adapter in the system.

1.73. Vacuum for the gyros is provided by engine
driven vacuum pumps that provide vacuum whenever
engines 2 and 4 are operating. The vacuum gage on
the bank-and-turn gyro control unit should read 3.7
to 4.5 inches Hg for proper operation.

1.74. Hydraulic pressure for the automatic pilot is
provided by either one of two electrically operated
hydraulic pumps. Use pump No. 1 to operate the
system and maintain pump No. 2 for standby opera-
tion. The pumps are controlled by switches on the
pilot’s pedestal. The automatic pilot is engaged by
pulling out on the on-off control on the aft face of

the pilot’s pedestal.

1.75. SURFACE DE-ICER SYSTEM. The surface de-
icing system removes ice formations on the leading
edges of the wing, stabilizer, and fin by pulsating
boots. The system derives its pressure from the four

RESTRICTED
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engine driven vacuum pumps, and its suction is taken
from the vacuum pumps on engines 1 and 3. The
cycles of inflation of the boots are controlled by an
electronic timer. All controls for the de-icer system
are located at the flight engineer’s station. Refer 1o
paragraphs 6-1 through 6-3 for operating instructions.

1.76. CARBURETOR ANTLICING SYSTEMS.
Three carburetor anti-icing systems are provided. One

system is for the two inboard carburetors and one for

each of the outboard carburetors. A pump is provided
for each carburetor with a switch on the flight engi-
neer’s switch panel. When the switch is placed in the
"ON" position, the anti-icing fluid is metered to the
carburetor at a rate of 17.8 US (14.6 Imperial) gallons
per hour. The two pumps for the inboard carburetors
draw from a common reservoir with a capacity of
37.2 US (30.9 Imperial) gallons. Each outboard pump
draws from an individual reservoir having a capacity
of 18.6 US (15.4 Imperial) gallons.

1.77. PROPELLER AND WINDSHIELD ANTI-
ICING SYSTEM. All four propellers and the pilot’s
and copilot's windshields are supplied with anti-icer
fluid by one pump drawing from a reservoir of 37.2
US (30.9 Imperial) gallons capacity. The pump is con-
trolled by a switch on the flight engineer's switch
panel which opens a solenoid in the propeller line,
and by a switch on the pilot’s pedestal which opens
a solenoid in the windshield line. The amount of
fluid sprayed on the windshield is controlled by a valve
located to the left of the pilot. The system will deliver
2 US (1.7 Imperial) gallons of fluid per hour to each

propeller.
E CAUTION ¢

Never operate the wiper on dry glass. A dry
wiper scratches.
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1-78. WINDSHIELD DEFROSTER PANELS. The
pilot's and copilot's windshields are equippzd with
removable defroster panels. Hot air from the heater
is blown into the space berween the panel and the
windshield, thus removing fog from the inner surface
and ice from the outer surface of the windshield.

1-79. WINDSHIELD WIPER CONTROL. The wind-
shield wiper switch on the top left side of the pilot’s
pedestal controls the operation of the motor thar actu-
ates both the pilot's and copilot’s windshield wiper
blades. In changing the switch from the "FAST" to
the "SLOW?" position or vice versa, leave the switch
in the "OFF" position until the blades stop, then move
to "SLOW™ or "FAST"™ as desired, because changing
the speed reverses the moror.

1-80. WINDSHIELD WASHER. A water container
of 1.2 US (1 Imperial) quart capacity with a manual
pump is provided for washing salt spray or other dirt
off of the windshield while in flight. Since the system
utilizes the windshield anti-icer distribution system to
put the water on the windshield, the anti-icer conrtrol
valve must be "OFF” while washing the windshield.
To operate the pump which is located to the right of
the copilot, press the handle in to unlock, then turn
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the handle to the horizontal position and pump to
wash the right side of the windshield or to the vertical
position and pump to wash the left side. Operate the
windshield wiper to remove the water. Lock the
pump by pressing the handle all the way in and
turning it to the "OFF" position.

1-81. MISCELLANEOUS CONTROLS.

1-82. SURFACE CONTROL LOCKS. The aileron
controls are locked by a bar and yoke that attaches to
the control columns. The rudder and elevator controls
are locked with two keys in the tail section. Since
removing the keys from the elevartor and rudder con-
trols unlocks them and the same keys must be used
to unlock the aileron control bar and yoke, the con-
trols cannot remain locked withour the pilot’s knowl-
edge. The locking bar, yoke, and keys are stowed at
the flight engineer’s station.

1-83. PILOTS' SEATS. The pilots’ seats are adjust-
able vertically for 7 inches in 1/2-inch increments and
fore and aft for 9 inches. The back may be rilted for
comfort. Elevation adjustment is made by pulling the
elevation lock lever on the right front side of the seat
and raising or lowering it as desired. The position of
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Figure 1-13—Vacuum System
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the seat in the track is changed by pushing the lever
on the aft left side of the sear and sliding the sear fore
or aft as desired. The back rtilt 15 changed by releasing
the lever on the right rear side of the seat and adjust-
ing the tilt as desired. The standard shoulder type
harness is released by pushing on the end and lifting
the lever on the forward lefr side.

1-84. VACUUM SYSTEM. (See figure 1-13.) Vacuum
for operation of the automatic pilot, instruments, and
surface de-icers, and pressure for the surface de-icers
are provided by four engine driven vacuum pumps.
The pumps on engines | and 3 normally supply
vacuum for the de-icer system while the pumps on
engines 2 and 4 supply vacuum for the instruments
and the automatic pilot. The pressure side of all four
pumps is led into the de-icer system. Instrument
vacuum is indicated on the gage on the pilot’s instru-
ment panel. No vacuum gage is provided for the
de-icer system, but the pressure is indicated on a gage
on the flight engineer’s fuel control panel.

1-85. If either the normal instrument vacuum supply
(engine No. 4 pump) or the automatic pilot supply
(engine No. 2 pump) should fail, both the instru-
ments and the automartic pilot may be operated by the
one remaining source by turning the vacuum selector
valve to the pilot's left to the "OPEN" position. If
both engine No. 2 and engine No. 4 pumps fail, the
vacuum from either or both of the rtwo remaining
pumps can be utilized by opening either one or both
of the shur-off valves in the right-hand center wing.

1-86. AUXILIARY POWER PLANTS. Two Andover
type V-32 auxiliary power plants of 175 amperes
capacity each are provided in the auxiliary power
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plant compartment to be used for ground operation of
the electrical system, for starting the main engines, and
for standby power sources during take-off and landing.
When the auxiliary generator switch is turned on the
generator is automatically connected parallel to any
other airplane power source connected to the main
bus at that time. Therefore the auxiliary generators
operate in parallel with each other, the airplane bat-
teries, or any of the engine-driven generators. Fuel
for the auxiliary power plants is drawn from either
one or both wing tanks depending on the setting of
the auxiliary power plant fuel selector valve on the
flight engineer's fuel control panel. An additional
shut-off valve is provided on each auxiliary power
plant stand. Two ignition switches are provided for
each unit, one on the flight engineer’s switch panel,
the other on the unit, both of which must be turned
to "ON" before the unit will operate. The units may
be started electrically by motoring the generator.
The governor control and choke lever on the unit con-
trols the choke when moved to the lefr of the "IDLE”
position and the speed when moved to the right of the
"IDLE" position.

1-87. PORTABLE BILGING AND REFUELING
PUMP. A portable electric pump with a capacity of
50 US (41.6 Imperial) gallons per minute is stowed in
the lower deck on the left side of the aft stair well.
The pump with a 30-foot electric cable and a 10-foot
and a 30-foot hose may be used for pumping bilge
from the hull or wing tip floats or for refueling. Con-
nect the pump to any convenient utility receptacle,
prime with two quarts of the fluid to be pumped, and
throw the switch on the utility recepracle o "ON" to
operate.

18 RESTRICTED
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SECTION 11

NORMAL OPERATING INSTRUCTIONS

2-1. BEFORE ENTERING THE AIRPLANE.

2.2, FLIGHT LIMITATIONS AND RESTRICTIONS, These limitations may
be supplemented or superseded by instructions included in Service Publications.

a. Do not exceed 115 knots 1AS with flaps extended.
b. Do not take-off with center of gravity outside the following locations:

Grross
Weight
fPownds)

Aft of
Ch MAC

up to 145,000
ar 150,000
at 155,000

¢. Do not exceed 200 knots 1AS.

36
34
32

d. Do not exceed 150 knots 1AS in rough air,
e. Do not exceed 100 knots 1AS with full rudder displacement.
f. Do not exceed the following accelerations:

JRM-1

PERMISSIBLE ACCELERATIONS

- Gross
Weight
{ Pounds)

Permaussible
Accelerations

145,000
155,000

2.3. PILOT. Check with operations or loading officer
to ascertain the gross weight and center of gravity for
take-off and check anticipated loading for landing.
Loading data are furnished in Handbook of Weight

and Balance Data, AN 01-1B-40, and supplemented by
a load adjuster.

2-4, FLIGHT ENGINEER. Check the following ex-
terior items before entering the airplane:

a. Check that bow, stern, and brest lines are prop-
erly rigged and secure.

b. Make a visual exterior check of engine nacelles
to make sure that engines and propellers are clear of
obstructions and that propellers are in full low pirch.

Revised 15 November 1947

2.80 g
271 g

¢. Check thar all cowling is installed and secure.

d. If the airplane is beached, make sure that it 15
properly chocked.

2.5. ACCESS TO AIRPLANE. Entrance is normally
made through the forward entrance hatch on the right
side of the hull. This door and the main cargo doors
are the only ones operable from outside, and both lock
with the same key. The aft cargo and entrance hatches
on each side of the rear cargo compartment may also
be used for entrance if they are fArst opened from
within. These harches slide upward for opening and
must be used in either the full open or full closed
position to prevent damage to the tracks.

RESTRICTED 19
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2-6. ON ENTERING THE AIRPLANE.
PILOT FLIGHT ENGINEER

a. Assign personnel to unlock surface controls. Refer

to paragraphs 2-97 through 2-99.
b. Turn battery and inverter switches to "ON."

» CAUTION
-
o
v v oW

OFF OFF OFF ON
‘Y o

QWA 7~
POWER SWITCHES BATTERY
! SWITCH

Before turning battery switch to "ON,"” check
that all other power switches are "OFF.”

€. Start auxiliary power plants. Refer to paragraphs
2-92 through 2-94. As soon as the units are warmed
up, check the auxiliary generator for voltage; if satis-
factory, throw the auxiliary power plant generator
! switches on the flight engineer’'s switch panel to the
“ON" position.
d. Check that flight engineer has auxiliary power

plants operating.
¢. Throw the flight controls booster power circuirt

breaker switches to their "ON" positions, throw each
booster switch to the "ON" position, and check the

booster pressure at 100 pounds,

f. Throw wing flap motor switch o "ON" and
check wing flap hydraulic pressure gage at 1350 to
150 pounds.

g With the Right controls booster system and flap
motor operating, check all surface and tab controls
for full throw and free movement. Assign personnel
to visually check movement of the surfaces.

MNote

Check thar the flight controls booster bypass
valves are in the closed position.

h. Make a visual mechanical inspection of the en-
tire airplane both inside and out for airworthiness.
Make sure that cowling and all inspection doors are
secured and that pitot covers are removed.

i. Check throttle controls for freedom of movement
and proper action of friction control.

20 RESTRICTED
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PILOT

FLIGHT ENGINEER

j. Instruct flight engineer to turn the normal and

booster propeller switches to the "ON" position.

l. Check propeller selector switches in both "INC,
RPM" and "DEC. RPM" positions.

n. Unfeather the propellers by holding the pro-
peller selector switch in the "INC. RPM" position.

o. After completing the propeller check, throw the
propeller control change-over switch to the "FLIGHT
ENGINEER" position,

s. Check interphone on all stations and check opera-
tion of radio transmitter and receiver.

t. Check ﬂpﬂratiﬂn of enunciator System.

u. Check that ignition switches are in their "OFF"
posItIOnS,

v. Check that the propeller reverse safety switch is
in the "OFF" position and the reverse-normal switch
is in the "NORMAL" position.

w. Check with beaching crew chief chat the air-
plane is properly secured and cleared for starting and
run-up. If at buoy, check that boats are clear of pro-
pellers and that bow man is ready to cast off.

k. Turn normal and booster propeller switches to
FIGH.II

m. Check the operation of the feather switches by
partially feathering each propeller.

p. Check and log fuel and engine oil quantities

aboard.
q. Check that anti-icer and water tanks are filled.

r. Drain water from separators and bilge o/l hull
tanks. Drain engine fuel strainers.

x. Start heaters if necessary. Refer to paragraph
5-53.

¥. Check thar bilges have been pumped.

z. Test operate all warning lights.

aa. Check thar emergency equipment is aboard and
in place. Refer to paragraphs 4-5 through 4-11.

ab. Check that cockpit windows and navigator’s
dome are clean.

ac. Check oxygen system. Refer to paragraph 5-48.

ad. Check cowl flap operation. Return to the open
position.

ae. Check oil cooler fap operation. Return to the
closed position.

af. Check fot smooth and proper mechanical opera-
tion of «ll engine fuel valves.

ag. Check all engine controls for freedom of move-
ment. Check for correct over-travel or pinch of throt-
tles, mixture controls, and carburetor air controls.

RESTRICTED 2]
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2-7. SPECIAL CHECK FOR NIGHT FLIGHTS.

a, Check operation of navigation and running
lights.

b. Check operation of landing lights.

c. Check operation of flare release mechanism. Refer
to paragraph 4-10.

d..Check all instrument panel and other interior
lights.

e, Check that portable signal light is properly
stowed in the cabinet in the auxiliary power plant
compartment. Check operation of light.

2-8. OIL SYSTEM MANAGEMENT.

2.9, NORMAL OPERATION OF OIL SYSTEM. The
oil system on the JRM-1 is a two-line return system,
with the cold return line returning the oil to the
hopper which is integral with the tank and the hot
return line returning the oil to the tank proper.

2-10. The fast warm up system reduces the time re-
quired to raise the oil to the normal operating tem-
perature, (See paragraph 1-56A.) During the warm-up
the oil temperature on the flight engineer’s gage will
fluctuate approximately 3°C and the oil pressure will
fluctuate 6 to 10 pounds on the front gage and 3 to
5 pounds on the rear gage because of the cycling action
of the warm-up system. The normal warm-up period
is reduced to approximately 10 minutes, and it will

require approximately 25 minutes to warm up all the
oil in the tank (140 US Gallons).

NOTE

The gnick warm-up system in no way affects
the o1l dilution system.

2-11. The Power Plant Chart (figure 3-1) gives the
limiting pressures and temperatures and should be
used as a guide at all times. Caution should be exer-
cised upon starting that oil pressure should be show-
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ing within 5 seconds. If not, stop engine and investi-
gate to ascertain that there are no stoppages in the

line and both front and rear pump inlet lines are
filled with oil.

2-12. The oil cooler flaps should be kept in the closed
position until the oil reaches a satisfactory operating
temperature. Then open the flaps as required.

2-13. The oil cooler temperature valve is adjusted to
give an oil-in temperature of approximately 75°C
(167°F) which 1is satisfactory for all normal operations.
If at any time readjustment is necessary, it may be
accomplished by backing off the lock nut and the
screws holding the plate. Each mark on the plate
represents a change of 5.5°C in temperature. Turn
clockwise to increase temperature and anti-clockwise
to reduce temperature,

2-14. In case of a long glide or at low cruise power,
the oil cooler flaps should be closed slightly more than
required for normal operation. Not only will this keep
the oil at a slightly higher temperature, but it will
also reduce the possibilities of the oil in the cooler
congealing.

2-15. If congealing should occur, it can be noticed by
a sudden rise in oil temperature and often by a fluc-
tuation of oil pressure. The cooler can usually be
decongealed by closing the oil cooler flap fully and
running the engines at a higher rpm while flying at
the slowest speed possible. This enables a maximum
flow of oil through the cooler with the minimum
amount of air passing across it. After the cooler has
thawed out, normal operation may be resumed.

2-16. OPERATION OF OIL TRANSFER SYSTEM.
If the inboard or outboard oil quantity becomes criti-
cally low, transfer a portion of the oil to the low tank
in the same wing by use of the hand pump stowed in
the left center wing. Connect the lower hose (suction
line) on the pump to the full tank transfer fitting and

the upper hose (pressure line) on the pump to the low
tank transfer ficting,

T

SN

Operate the pump until the desired amount
of oil has been transferred.
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2-17. FUEL SYSTEM MANAGEMENT.

2.18. OPERATION OF FUEL SYSTEM. (See figure
2-1.) For all normal operating conditions, use fuel
from the wing tanks to the engines by setting the
engine selector valves to their respective "ENGINES"
positions. The hull transfer pumps will automatically
refill the wing service tanks to 600 US (499 Imperial)
gallons whenever the fuel falls to 525 US (437 Im-
perial) gallons if the hull-rtank-supply-to-engines-or-
wing-tank valves are set to the respecuve "HULL
TANK TO WING TANK" positions, the hull tank
selector valve is ser to a tank containing fuel, and the
hull transfer pump switch is set o "AUTOMATIC.”

2-19. FUEL TRANSFER SYSTEM. The transfer sys-
tem will operate automartically to transfer fuel from
the hull tanks to the wing tanks as described in the
preceding paragraph; however, in the event of a fail-
ure of one transfer pump, the remaining pump has
sufficient capacity to keep both wing tanks full. (See
figure 2-2.) In order to use the remaining transfer
pump to fill both wing tanks, place the cross feed
valve to the "CROSS FEED ON BOTH WING
TANKS" position and hold the transfer pump switch
in the "MANUAL" position until both wing tanks
are refilled.

2-20. The transfer pumps may also be used to feed
fuel directly to the engines. (See figures 2-3, 2-4, and
2.5.) In this event a switch operated by the selector
valve closes, completing a direcr circuit to the transfer

pump.

2-21. If it is necessary to transfer fuel from one hull
tank to another, set the hull tank selector valve to the
tank to be emptied, set the hull-tank-supply-to-engines
or wing-tank valves to "OFF,” set the cross feed valve
to "CROSS FEED ON BOTH WING TANKS," open
the fuel shur-off cock on the fuel manifold in the
fueling compartment for the tank to be filled and
operate either fuel transfer pump switch in the
"MANUAL"” position until the desired amount of fuel
has been transferred. (See figure 2-6.)

2-22. SEQUENCE OF USING FUEL. The sequence
of using fuel from the hull ranks will be specified by
the operations or loading officer under normal condi-
tions. li, however, no specific instructions are given,
use fuel from the tanks in the following order:

a. When the airplane is fueled for general cargo
loadings, use fuel from (1) Forward Tanks, (2) Aft
Tanks, (3) Middle Tanks.

b. When the airplane is fueled for troop and
casualty loadings use fuel from (1) Afcr Tanks, (2)
Middle Tanks, (3) Forward Tanks.

Revised 15 November 1947

RESTRICTED

Section |
Paragraphs 2-17 te 2-25

2-23. EMERGENCY HAND TRANSFER PUMP, In
the event of failure of both hull transfer pumps, use
the hand pump in the refueling compartment to refill
the wing service tanks. (See figure 2-7.) The pump
has a capacity of approximately 800 US (666 Imperial)
gallons per hour at 120 strokes per minute.

2-23A. EMERGENCY TFANSFER OF FUEL WITH
BILGE PUMP. (See figure 4-3A.) The fuel bilging
pump may be used to transfer fuel from one hull tank
to another by setting the bilge selector valve to the
tank from which fuel is 1o be drawn, setting the selec-
tor valve to "MANIFOLD,” opening the hull tank
shut-off cock for the tank to be refilled, and pumping
the bilge pump. The pump has a capacity of approxi-
mately 800 US (666 Imperial) gallons per hour at 120
strokes per minute. For additional instructions refer
to paragraph 4-24A.

2-24. USING FUEL FROM ONE WING TANK IN
FOUR ENGINES. (See figure 2-8.) If one wing tank
fuel supply fails and it is desired to use fuel from the
operable wing tank source in all four engines, place
the cross feed valve in the "CROSS FEED ON BOTH
WING TANKS" position and operate with the emer-
gency fuel pump swirtch on the side with the usable
tank in the "ON" position.

Mote
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When using fuel from one wing tank to all
four engines, it is impossible to refill the
wing tank from the hull tanks.

2-25. OPERATION OF EMERGENCY FUEL PUMP.
Place the emergency fuel pump switches in the "ON"
position for starting the engines—the pressure gage
should indicate 17 = 1 pounds pressure. The switches
should also be "ON" for take-off, landing, and during
flight whenever erratic engine operation would indi-
cate the presence of vapor lock. If an engine driven
fuel pump should fail, turn on the emergency pump
supplying that engine.
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2-16. STARTING ENGINES.

2-27. CHECK LIST BEFORE STARTING.

a. Aurplane headed into wind.

b. Propeller turned through ac least eighe blade
spaces with ignition switch "OFF,” and throtcle full
upen.

¢. Auxiliary power plant operating.

Jd. Cowl flaps full open,

e. Ol cooler flaps full closed.

f. Controls set as follows:

Propeller contrel change- "ENGINEER"
over switch
Propeller reverse-normal "NORMAL”
switch
Supercharger "LOW" (two-speed mo-

dified engines only)

Auxihary generaror "ON™
switches

Inverter switch "NO, 17

Emergency pump switches “ON"

Fuel pressure 17 =1 )b

Propeller master unie *ON"
switch

Propeller selector switches “AUTO™

Propeller synchronizer Full "INC. RPM”™
control

Propeller power switch

Carburetor air controls

Mixture controls

Throttles

Engine fuel selector valves

2-28. STARTING PROCEDURE.
starring sequence from pilor.

Note

When starung engines while at dock, the
slack in the mooring lines will be taken up,
and the airplane will be moved away from
the dock with considerable less tendency rto
swing into the dock if the inboard engines
are started first. Start the engine on the dock
side firsc.

"NOEMAL"
"DIRECT™

“"IDLE CUT-OFF"
1200 rpm maximum
On all engines

Obtain engine

a. Head airplane into the wind for starting and all
ground operations and instruct personnel to man bow
and afr stations.

b. With the ignition switches "OFF' and the
throttle in the full "OPEN" position, flick the starter
switch ar intervals of a few seconds until the propeller
has inched through at least twelve blade spaces. If

unusual resistance to rotation is apparent, stop and
investigare,

¢. Adjust cowl flaps to their full open position and
oil cooler Aaps to their full closed position.

d. Set the mixtwure controls o “IDLE CUT-OFF,”
the carburetor air controls to "DIRECT,” and open

throttles to a position corresponding to a maximum
of 1200 rpm,

e. Ser righr engine selector valve 1o "ENGINE NO.
2 AND 3 ON,"” set left engine selector valve to "EN-
GINE NO. 1 AND 4 ON,” and turn both emergency
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fuel pump switches o "ON." Check fuel pressure at
17 = | pounds.

f. Push the starter switch to "DIRECT CRANK.”

g. After the propeller has made two revolutions,
turn the ignivon switch o "BOTH,” and prime
intermittently until the engine fires. As a general
rule, an engine should start within 30 seconds after
the starter is actuated. If a start is not accomplished
within rthis time, the engine should be checked for the
cause of the difhculey.

% CAUTION

Do not crank for more than 1 minute con-
tinuously or starter will overheat. Allow 5
minutes for starter to cool before making
another attempt.

h. When the engine fires, move the mixture control

to the "AUTO RICH" position. Stand by to return
mixture control to "IDLE CUT-OFF" immediately if

engine curs our.
{ CAUTION }

Do not pump the throttle to obtain smooth
operation. This practice causes a wide, rapid
variation of the fuel-air ratio and may result
in serious backfiring during rthe starting
DFEI':I'II-EII'I

i. During the siarting procedure, the first engineer
will make the starr, and the second engineer will
verbally report the oil pressure indication. Stop the
engines if the following oil pressures are not reached
in 10 seconds:

Front gage
Rear gage

15 Ib/sq in.
40 Ib/sq in.

j. During the entire starting procedure, the pilot
will keep a constant watch for fire. If fire is noted,
the pilot will report it to the engineer.,

k. In case of fire on starting, the engineer will put
the mixture control in "IDLE CUT-OFF,” open the
throttle wide, and leave the ignition switch on. If

necessary, operate the engine fire extinguishers as out-
lined in paragraph 4-3,

2-29. WARM-UP,

a. Conduct a thorough warm-up at approximately
1200 rpm before making any performance checks or
before taxying to take-off. Do not close the cowl flaps
in an attempt to shorten the warm-up period. This
may result in cylinder fin cracking, burning of the
ignition insulation, or other difhiculties.

; CAUTION }

Do not exceed a cylinder head temperature
of 232°C (450°F) for ground operations.

18 RESTRICTED

www,agplane.nl



RESTRICTED
AN 01-35CA-1

b. Continue the warm-up and keep the oil cooler
flaps closed until the oil inlet temperature reaches the
normal operating limirs as specified in the Power
Plant Chart (Agure 3-1). Open them as required to

maintain these limits for all other operations.

¢. Open the throttle o obtain not more than 30
inches manifold pressure. If the oil pressures drop or
fluctuate as engine speed is increased, extend the
warm-up period.

2-30. GROUND TEST.

2-31. GENERAL INSTRUCTIONS FOR GROUND
TEST.
a. Check with ground crew for all clear to run
engines up. If a taxi run-up is to be made, check thar
area is free of boats or other obstructions.

b. Run two engines up at a time; outboard engines
together and inboard engines together. If the air-
plane is on the beach, run up only one engine at a
time,

¢. Conduct all ground tests, unless otherwise in-
structed, with cowl flaps full open, mixrure control
in "AUTO RICH,” and propeller synchronizer control
in the full "INC. RPM" position.

2-32. FUEL SYSTEM CHECK. While engines are
being warmed up and other checks are being made,
allow the engines to operate from 3 to 5 minutes on

each tank combination until operation has been
checked on all ranks.

2. Check for proper operation of engine driven fuel
pumps. Run engines at 2000 rpm with emergency
fuel pump switches in the "OFF" position, and check
that the fuel pressure gage registers within the limits
shown on the Power Plant Chart. (See figure 3-1.)

b. Check for leaks in upper fuel trunk and refuel-
ing compartment while system is in operation and
under pressure.

2-33. PROPELLER CHECK. Advance throttle to 1500
rpm and perform the following checks:

a. Operate the propeller selector switch in the
"DEC. RPM" position until engine speed drops to
1300 rpm; release switch and note that speed remains
at 1300 rpm; then operate switch in the "INC. RPM"
position until speed rises to 1400 rpm and release
switch.

b. Note that speed remains constant at 1400 rpm.
Place switch in the "AUTO" position and note that
speed returns o 1500 rpm.

. Advance throttle to 2000 rpm, adjust propeller
synchronizer control to 1800 rpm. Note that engine
speed decreases to 1800 rpm. Return synchronizer
control to the full "INC. RPM" position and note
that engine speed returns to 2000 rpm.

Note

Do not decrease rpm so that manifold pres-
sure exceeds 30 inches Hg.

RESTRICTED
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Paragraphs 2-30 te 2-36

2-33A. SUPERCHARGER CHECX (For two-speed
engines only):

8. Advance throttle until engine turns approxisate-
ly 1700 RPM.

b. Shift supercharger control lever to HIGH and
1“:'

c. I'-.'.F!I throttle to 30 1m. l‘. sanifold pressure.
Read tachometer.

d. Shift supercharger control lever to LOW and
lock. A sudden decrease in sanifold pressure indi-

cates that the tvo-speed pechanism is working proper-
ly. As & further check, 1f desired, open throttle to

restore 30 in. Hg. sanifold pressure. Engine speed
should then be appreciably higher than at the sape
sanilold pressure in NHIGH.

e. Do ndt repeat shift cycle at less thanm [five
mioute intervals.

2.34. IGNITION SYSTEM CHECK.

a. Reduce engine speed to approximately 700 rpm.
Turn the ignition switch to "OFF" momentarily and
check that the engine stops firing. Return the switch
to the "BOTH" position.

Note
This check 1o be made on ground only.

b. With the propeller synchronizer control in the
full “INC RPM" position, open the throtle to give
28 to 30 inches Hg manifold pressure and note the
engine speed.

. Place the ignition switch in the "LEFT" position
and note the engine speed.

d. Return the switch to the "BOTH" position w0
stabilize the speed.

e. Place the switch in the "RIGHT" position, note
the engine speed, and return the switch to the
"BOTH" position.

f. Atmospheric conditions will influence the drop-
off in rpm obtained during the check, but a drop of

100 rpm or less is considered rormal provided no
engine roughness is encountered.

2-35. CARBURETOR CHECK. Idle the engine at
approximately 600 rpm with the emergency fuel pump
switch in the "ON" position. When the engine speed
has stabilized, move the mixture control smoothly and
steadily into the "IDLE CUT-OFF" position while
watching the tachometer closely for any change in
rpm. Return the mixture control wo 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
mixture is too lean. A rise of 5 to 10 rpm is recom-
mended in order to permit idling at low speeds with-
out danger of fouling plugs and at the same time
to afford good acceleration characteristics.

2-36. ELECTRICAL SYSTEM CHECK. At engine

speeds above 1200 rpm, check delivery and voltage of

all four engine driven generators separately and in
parallel.
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Paragraphs 1-36 to 2-41E

a. Each generator should register 27.5 to 28.5 volts.

b. All four generators should parallel within 40
amperes.

2-37. VACUUM SYSTEM CHECK. CHheck the
vacuum gage on the pilot’s instrument panel 3.7-
to 4.5-inches Hg and check the de-icer pressure gage
on the flight engineer's fuel control panel for 7 1o 7.5
pounds per square inch.

2-38. INSTRUMENT CHECK. Check all instruments
for general condition and operation.

a. Check that pilot's and flight engineer's tach-
ometers and manifold pressure indicators agree.

b. Set altimeters to station pressure.
¢. Set clocks to Greenwich Civil Time.

d. Check automatic pilot. Refer to paragraph 2-101
for details of preflight check.

2-39. SCRAMBLE TAKE-OFF.

2-40. Do not attempt to take off without completing
a proper warm-up and functional check. The dangers
eoincident with taking off an airplane of rthis class
without proper safety precautions are too great to
justify the practice.

2-41. TAXIING INSTRUCTIONS.

2-41A. GENERAL. All raxiing that is not directly
into the wind should be done with wing flaps in the
full up position. Cowl flaps should always be full
open for taxiing. Taxiing should be done on the step
whenever practicable,

2-41B. OFF-STEP TAXIING. Off-step  taxiing
should in general be done at as low a speed as possible
so that too much power will not be carried on the
engines for a long period of time. Whenever possible
set the engine power 1o hold the approximate heading
desired and use the rudder to make any correction to
the heading.

Note
In case of downwind or crosswind taxiing the
outboard engines are very effective in guid-
ing the airplane.
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2-41C. When the wind velocity is over 25 knots it
may be necessary to reverse either or both of the in-
board engines to assist in maneuvering. Engine cool-
ing while on the water is very efficient and under all
normal operations it is not necessary to limit the time
or power used on the inboard engines while in reverse
pitch. The reversible props on the inboard engines

make slow maneuvering and buoy approaches easy to
execure.

2-41D. GOING OVER THE HUMP. After power
has been applied at the start of a take-off it will prob-
ably be found best to allow the airplane 1o seek its
own trim angle until it is almost ready to go over
the hump. With heavy loads and no wind conditions
it may be found best not to lower the flaps until the
ship 1s ready to go on the step. With very heavy loads
the pilot may cut down the time used to get on the
step if he will "pump” the elevators causing a slight
porpoise. This will raise the bow out of the water so
that the ship will go over the hump more readily.
This procedure should be used with moderation, how-
ever, under all normal conditions a porpoise may be
readily and easily stopped. As soon as planing speed
is reached the airplane has a tendency to flop over or
drop its nose very quickly. The pilot should apply a
very slight back pressure on the control and allow
the nose to come down gently to the best on-step
waxi artitude. If the airplane is allowed to flop over
onto the step the trim angle will be oo low and a
mild porpoise will result.

2.41E. ON-STEP TAXI AND TAKE-OFF. A pilot
should practice taxiing on the step upwind, down-
wind, and crosswind to learn the trim angle that gives
the greatest acceleration and makes for easiest control.
If the nose is held too high, rake-off performance is
impaired not only because of a higher water resistance,
but also because of solid water from the first step
hitting the afterbody and sucking the tail of the air-
plane downward which tends to cause the airplane to
break clear of the water prematurely. With the nose
held too low during the take-off run, water resistance
is again increased, and the nose may exhibit a tendency
to suck down causing a bad porpoise. If the elevator
tab ratio is ser as recommended the elevator forces
will be satisfactory with the manual trim tab set at
0 degrees.

Revised 15 November 1947
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» CAUTION }

2-42. TAKE-OFF.

Do not taky off with center of gravity for-
ward of 26 percent MAC or aft of 36 per- l
cent MAC, ar 145,000 pounds,

2-43. TAKE-OFF CHECK LISTS.

PILOT FLIGHT ENGINEER
r— e = - - I =
2. Receive wartertight integrity reports from all a. Passengers seated with belts fastened.
stations. b. Engine selector valves set for fuel from wing

tanks to all engines,

¢. Warer separators drained.

d. Emergency fuel booster pump switches "ON."

L Ellﬂ:k ﬂishl -l:ﬂl:ltl'ﬂls f‘ﬂf met I:I'PEHﬁ-I:H'h Flight =, Fue] Prﬁ!ure 1? = s 1 mundj‘
control boost system operating, bypass valves closed.

b. Repeat ignition system check prior to take-off.
Refer to paragraph 2-34.

f. Both auxiliary power plants operating and gener-
ator switches "ON."

g.- Mixture controls in "RICH.” B
e. Check percent of elevator balance tab ratio. h. Oil pressures and temperatures within limits
shown in the Power Plant Chart. (See figure 3-1.)

i. Carburetor air controls in the "DIRECT™ position.

d. Check trim tab settings.

f. Check propeller change-over switch in the
"PILOT" position, propeller normal-reverse switches

in “NORMAL" position, propeller selector switch in j- Supercharger controls—"LOW.” U
"AUTO” position, and propeller synchronizer control k. Cowl flaps open.
set to 2600 rpm. L. Oil cooler flaps open.

g. Gyro instruments set and uncaged. m. I;.HE]“ control booster switches "ON,"” pressure

norma

h. Receive report from flight engineer thart his check n. Wing flap motor switch "ON,” pressure 1350
has been completed and airplane is ready for take-off. to 1500 pounds.
Revised 15 November 1947 RESTRICTED 30A
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2-44. TAKE-OFF PROCEDURE.

PILOT I:
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COPILOT

Section i
Paragraph 2-44

FLIGHT ENGINEER

a. Advance throttles steadily to

take-off power 31,1.5 inches Hg. for
single-apee unmodi fied
engines, 50.0 inches H§ for
two-aspeed mndlfitd engin

Do not exceed take-off power limits
or hold take-off power for longer
than 5 minutes.
Note
Do not take-off with less
than full power since this
results in improper cool-
ing and a hazardous and
prolonged take-off.

e. Signal to copilot to lower
flaps.

h. Signal copilot to make neces-
sary adjustments to flaps, tabs, and
power settings. Reduce power when
clear of immediate rake-off obsta-
cles and obtain the desired climb-
ing setrtings.

es ).

i

|

b. Make final adjustments to
throttle and adjust friction control.
Check tachometers at 2600 rpm and
make adjustments.

d. Stand by for signal from pilot
to lower flaps.

f. Lower flaps to 20 degrees.

g. Stand by for signal to make
adjustments to controls,

i. Reduce power on signal from
pilot by first retarding throttle and
then secting propeller synchronizer
control.

k. Raise flaps gradually in 10-
degree increments.

| WARNING l

Do not exceed 115 knots
with flaps down.

RESTRICTED

c. Observe all instruments for
normal operation. Advise pilot of
any indications of malfunctioning.

j. During take-off run and initial
climb, the cowl flaps should be full
open. As soon as power is reduced,
close the cowl flaps to maintain
temperatures within the limits on
the Power Plant Chart. (See figure

|| 3-1.)
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Paragraphs 2-45 te 2-50

2-45. ENGINE FAILURE DURING TAKE-OFF.

2-46. MINIMUM SPEEDS FOR CONTINUING
FLIGHT. The minimum air speed for continuing
flight with one outboard engine inoperative is at least
85 knots, and for best performance 100 knots is desir-
able. Under all other conditions discontinue flight.
2-47. PROCEDURE FOR ENGINE FAILURE.

a. Disengage automatic pilot,

b. Feather propeller on dead engine. (Paragraph
4-29).

¢. Shur off fuel and close cowl Aaps on dead engine.

d. Apply power necessary 1o operating engines, 10
mainwin level fight.

RESTRICTED
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Note

Remember that at lower alttudes the power
available is increased and the power required
is decreased.

¢. Fly the airplane with as little slipping and skid-
ding as possible in order to reduce drag.

f. Open cowl flaps on good engines only enough to
maintain cylinder head temperatures below limits.

g- Consult the flight operation instruction chares
on cruising data for partial engine operartion.

h. Instruct members of crew o jetrison cargo, gaso-
line, etc., to reduce weight if necessary to maintain a
desired altirude.

2-48. CLIMB.
2-49. CLIMB PROCEDURE.

PILOT

FLIGHT ENGINEER

a. When three-engine air speed has been reached,
reduce throttle and adjust propeller synchronizer con-
trol to rated power (44.5 inches Hg and 2400 rpm).

Note
Consult Take-Off, Climb, and Landing C* ==t
(hgure A-1) for best climb speed.

¢. When a safe altuitude is reached, trim for best
air speed as indicated in the Take-Off, Climb, and
Landing Chart. (See figure A-1.)

f. When initial climb is completed and climb two
cruising altitude is stabilized, signal fight engineer
to take over throttles.

o= —

b. Check engine instruments continually and adjust
cowl flaps and oil cooler flaps as required.

d. Turn auxiliary power plants off at approximately
1000 feet if they are no longer needed. Refer to para-
graph 2-96,

e. As soon as climb conditions have stabilized,
visually check engine cowlings for indications of im-
pending engine trouble. Check enrtire airplane for
general condition and airworthiness.

g. Adjust throttles to maintain correct manifold

pressure as indicated on the Power Plant Chart. (See
hgure 3-1.)

2-50. LEVEL OFF TO CRUISING ALTITUDE.
PILOT

FLIGHT ENGINEER

a. Level off several hundred feet above the desired
crumising altitude so that the desired altitude can be
approached from above.

b. Signal flight engineer o reduce power settings

to cruising condition.
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PILOT

Section I
Paragraphs 2-50 te 2-55F

FLIGHT ENGINEER

d. Check ignition system as outlined in paragraph
2-34 with propeller selector switch in "MANUAL."”
Advise flight engineer when check is 1o be made.

gE. Approach cruising altitude slowly while making
necessary trim tab adjustments.

c. Reduce throttle and propeller synchronizer con-
trol to proper cruising conditions determined from
the Flight Operation Instruction Charts. (See hgure
A-21.)

e. When the airplane has leveled off, turn the emer-
gency fuel pump switches to the "OFF" position.

f. Readjust power for cruising afrer the ignition
check has been made.

2-51. GENERAL FLYING CHARACTERISTICS.

2.52. CHANGES IN POWER SETTINGS. Changes
in power sertings will follow normal procedure:

a, Increase Power (1} Increase rpm
(2) Advance throttle

(1) Retard throttle
(2) Decrease rpm

b. Decrease Power

2-51A. BLOWER SHIFTS.

a. Before shifting from "LOW™ o "HIGH," reduce

manifold pressure several inches. If manifold pressure
tends to rise excessively after the shifr, check ten-
dency by retarding throttle as necessary.

b. Shifts may be made from "HIGH" to "LOW"
without moving throttle,

c. All routine shifts should be made ar 2400 rpm
or less, preferably at the lowest engine speed con-
sistent with rtactical requirements. In emergencies,
or when required by tacrical considerations, shifts may
be made at 2600 rpm; such shifts should be kept to
a minimum.

d. When making a shift, move control lever
smoothly and rapidly, without hesitation, to the other
position. Except during shift, keep lever locked in
position being used.

2-33. CRUISING CONTROL. Refer to Appendix I
of this Handbook for proper power settings and mix-
ture adjustments for cruising control. The flight engi-
neer will make the necessary power adjustments as
the weight of the airplane decreases. He will advise
the pilot and navigator of the power changes so that
they may anticipate the change in conditions.

2.54. TRIM CHANGES. The operation and effec-
tiveness of the elevator, rudder, and aileron trim rtabs
is satisfactory. Trim changes are normal except with
flaps. The airplane becomes increasingly tail heavy
as the flaps are lowered.

Revised 15 November 1947

2-55. STABILITY.

2-55A. For center of gravity positions berween 26 and
36 percent MAC inclusive, the airplane displays posi-
tive static and dynamic control fixed and control free
longitudinal stability.

Note
The pilot should be cautioned against chang-

ing the elevator tab ratio to decrease elevator
forces because this will reduce the longitudi-
nal stability. If the tab ratio is reduced ex-
cessively in an attempt to lower the elevator
forces the stability can be reduced to a dan-
gerous degree. This is particularly important
when the boost system is not operating. In

the event of boost failure it is far better to
have high elevator forces than an unstable
airplane.

2-35B. Lateral stability, both static and dynamic, with
fixed or free controls, is positive in all conhgurations.

2.55C. Directional stability, both static and dynamic,
with fixed or free controls, is positive in all conhgura-
tions.

2-55D. Elevator control forces and effectiveness are
satisfactory with boost on for center of gravity loca-
rions within the recommended limits. Without boost
the elevator forces are excessive. (Refer to paragraph
2.55A.)

2-55E. Lateral control forces and effectiveness are
satisfactory except thart:

a. At the landing configuration stall there is a ten-
dency for the ailerons to snatch to the right causing
the airplane to roll to the right

b. In rough air the ailerons exhibit a small ampli-
tude, short period, steady oscillation.

2.55F. With rudder boost on, control forces and effec-
tiveness are satisfactory for all confgurations. Direc-
tional control for asymmetric power conditions
resulting from the loss of one engine 15 adequate.

RESTRICTED 32A
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Directional control with two engines on one side
inoperative is ndequale for the clean cﬂnﬁguﬂtmn

provided power in excess of that allowed for maxi-
mum cruise is not applied. Without boost, the rud-

der forces are excessive and this method of operation
is unsatisfactory ar all airspeeds.

2-56. SPINS.

2-57. Spins are prohibited. Avoid any flight attitude
from which a spin may result. If the airplane goes
into an inadvertent spin, use a normal recovery pro-

cedure.
2-58. PERMISSIBLE ACROBATICS.

2-59. All acrobatics are prohibited in this airplane.

2-60. STALLS.

2-61, STALL SPEEDS, The calculated power-off stall
speeds are as follows:

Grross
Weight Flaps M.P.H.
145,000 0° 100
115,000 0° '
145,000 40° | 8 | 76
115,000

Revised 15 November 1947

Section |l
Paragraphs 2-55F to 2-65

262, STALL CHARACTERISTICS. The stall charac-
veristics are good with a warning buffeting of the tail
surfaces at about 4 knots above the power-off stall
speeds with the flaps up. With flaps full down, the
buffeting and stall occur almost simultaneously. The
airplane "mushes” at the stall with no tendency to fall

off 1o one side.

Note

At the landing configuration stall there is a
tendency for the ailerons to snatch to the

right causing the airplane to roll to the right.

2-63. DIVING.

2-64. DIVING LIMITATIONS. Do not exceed air-
speeds and accelerations given in paragraph 2.2

2-65. DIVING CHARACTERISTICS. Diving charac-
teristics are normal.
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Section |l
Paragraphs 2-66 to 2-79

2-66. NIGHT FLYING.

2-67. RUNNING LIGHTS. Seven running lights are
locarted as follows:

GREEN Right Wing Tip
RED Left Wing Tip
Tail
WHITE Tail
Upper Hull

Right Underwing
Left Underwing

2-68. These lights are controlled by two switches on
the pilot's pedestal and a motor-driven flasher mech-
anism in the baggage compartment. The switches are
operated as follows:

a. Place the steady-off-flash switch in the "STEADY™
position and the right and left wing tip lights and
the white rail light will burn.

b. Place the steady-off-flash switch in the "FLASH"™
position and the right and left wing tip lights and
the white tail light will flash rogether in alternate

with the red rail light.

c. Place the steady-off-flash switch in the "FLASH"
position and the off-Hash switch in the "FLASH" posi-
tion, and the two wing tip lights and white tail light
flash as a group alternating with the group consisting
of the red rail light, left and right underwing lights,
and the upper hull light.

2-69, RECOGNITION LIGHTS. The recognition
lights consisting of one red, one green, and one amber
light located under the right wing between the two
nacelles are controlled from the switch box 1o the
right of the copilot. Power is supplied directly from
the battery through a circuit breaker switch on the
fight engineer’s switch panel.

2-70. The recognition light switch box contains a key-
ing button and three switches having "STEADY,”
"OFF,"” and "KEY" positions, each switch controlling
one light. Each light may be operated independently
regardless of the position of the other two switches.

a. Place the individual light switches in the
"STEADY™ position, and the corresponding light will
burn.

b. Place the individual light switches in the "KEY"
position and the keying burton will light the cor-
responding lights.

2-71. ANCHOR LIGHTS. The fAve anchor lights,
one on each wing tip, one on each antenna mast, and
one on the tail are controlled by a switch on the
pilot’s pedestal connected in parallel with a switch in
the entrance compartment. Both control switches must
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be "OFF"” to turn the lights out. The lights receive
their power directly from the battery through a circuit
breaker switch on the flight engineer's switch panel

2-72, LANDING LIGHTS. Two retractable landing
lights located outboard of the engines are controlled
by individual switches on the pilot's pedestal.

2.73. BOARDING LIGHTS. The 15 red boarding
lights are located as follows:

Forward Cargo Compartment
Flight Deck

Entrance Compartment

Baggage Compartment

Anchor Compartment

Afr Cargo Compartment

Upper Deck Cargo Compartment
Tail Section

Crew Quarters

Auxiliary Power Plant Compartment
Main Cargo Compartment
Middle Cargo Compartment

e e T e T e T T o T S S I T

2.74. Power for these lights comes directly from the
battery and is controlled by any one of four switches
which are located one on either side of the aft
cargo compartment, one in the entrance compartment,
and one on the flight engineer's switch panel.

Note
Boarding lights are not to be left on the

batteries for more than a few minutes, the
time required to reach the flight deck or

other compartments for local lighting.

2.75. PANEL LIGHTS. Seven red panel lights on
the flight engineer’s panel are controlled by a rheostat
as are the two red lights on the pilot's propeller
control panel on the pedestal

2-76. ANTI-GLARE FLOOD LIGHTS. Two white
anti-glare flood lights controlled by a switch on the

pilot's pedestal are provided for the pilot.

2-77. FLOOD LIGHTS. Two red lights on the engi-
neer's instrument panel are controlled by a rheostat
on the switch panel. Rheostats on the flight engineer’s
switch panel control the red flood lights on the switch
panel and fuel panel. A white flood light controlled
by a switch is located above the basin in the lavatory.

2.78. BERTH LIGHTS. Four berth lights in the

flight deck and four in the aft crew quarters are con-
trolled by switches for each light.

2-79. DOME LIGHTS. Fifty dome lights located
throughout the airplane are controlled by conveniently
located switches or rheostats.
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2-80. APPROACH AND LANDING.,
2-81. LANDING CHECK LISTS,

PILOT

Section |l
Paragraphs 2-80 te 2-82

FLIGHT ENGINEER

a. Receive reports from alf stations on wartertight
integrity.

b. Check ignition.

¢. Set altimeter to station pressure.

d. Receive report from flight engineer that his
check is completed.

e. Propeller change-over switch in "PILOT™ posi-

tion.
f. Propeller synchronizer set wo 2200 wo 2400 rpm.
g- Flaps down at 115 knots maximum.

2-82. LANDING PROCEDURE.

a. Auxiliary power plants operating and generator
switches "ON.”

b. Surface control booster switches both "ON" and
pressure normal.

c. Wing flap motor on and pressure 1350 to 1500
pounds.

d. Fuel from both wing tanks to all engines.

e. Emergency fuel pump switches "ON."

f. Cowl flaps closed.

g. Oil cooler flaps as required.

h. Carburetor air control in the "DIRECT™ position.

i. Mixture controls in "RICH" position.

I Supercharger controls in "LOW" position.

PILOT COPILOT FLIGHT ENGINEER
a. When 10 minutes our, signal
flight engineer to start auxiliary
power plant, and check gross
weight and center of gravity.
l WARNING I
Do not land with center
of gravity forward of 26
percent MAC or aft of I
36 percent MAC, at 145,
000 pounds. i b. Start auxiliary power plants.
Refer to paragraph 2-93.
¢. Orderly passes word that pas-
sengers are seated with life jackets
on and safery belts secured.
d. Receive watertight integrity
report from all stations.
e. Set controls as follows:
Mixture "RICH”
Supercharger "LOW™
Carburetor Air "DIRECT™
Emergency Fuel Pump
Switches "ON"
| Both Surface Control
Booster Switches "ON"
Wing Flap Motor
I ' Switch "ON"
Revised 15 November 1947 RESTRICTED 35
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COPILOT

FLIGHT ENGINEER

g Receive report from flight en-
gineer that his check is complete.

h. Set propeller change-over ||
switcch to "PILOT” and set pro- |
peller synchronizer control o 2200 |
o 2400 rpm.

j. Maintain a low cruising speed
by adjusting throttles to reduce
power.

L. Pass word to lower flaps at
115 knots 1AS or below.

m. Lower flaps 1o 20 degrees for
approach, 40 degrees for landing.
n. When airplane is on the water,

signal copilot to raise flaps and
reduce power.

p.ﬂ.lh:ﬂlpu:ndrﬂ:lu:#pnw:r.

on signal from pilot.

r. Taxi in 1o pick up mooring.

36 RESTRICTED

Cowl flaps closed.
Qil cooler flaps as required.

f. Check instruments for normal
operation of engines, surface con-
trol booster, and wing flap systems.

k. During approach and landing,
maintain a constant watch of all
instruments. Advise pilot of any
unusual conditions.

0. As soon as the airplane is on
the water, open cowl flaps full

open.

g. Instruct personnel to man bow
station.

s. Bow man reports when bow
line is secured.

t. Turn emergency pump switches
to "OFE."”

u. Cut engines on order from
pilot.
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2:83. RECOMMENDED APPROACH SPEEDS. The
recommended approach speeds are as follows:

APPROACH SPEEDS

- I

Gross
Weight | Flaps Power On Power Off
M.P.H. | Knots | M.P.H.
[ 145000 | 0° [ 125 | 109 |

115,000 0° 122 | 106
80,000 0° | 101 | s8
145,000 |

115,000
80,000

2-84. LANDING WITH PARTIAL POWER PLANT
FAILURE.

Mote

Although conditions and locality may make
it necessary to use an impromptu procedure,
the following procedure is recommended:

a. Check the center of gravity for desirable posi-
tion.

b. Have the flight engineer make his usual pre-
landing checks.

c. Start the final approach at an adequate distance
from the landing spot and at a sufficient altitude so
that it will not be necessary to make any trim changes

under 500 feet.

d. Obtain an airspeed slightly above (4-9 knots),
the recommended approach speed given in paragraph
2-83.

e. Above 500 feet reduce rudder trim to approxi-
martely half of the amount required for level flight,
if power failure is on only one engine or two engines
on one side,

f. Lower flaps to the approach position.

g. Make a normal “fast step” landing. Flaps may
be lowered to 40 degrees, or landing may be made
with flaps in approach position, if desired.

Mote

If sufficient altitude and water is available

a full power-off landing is recommended.
With full wing flaps a power-off glide of 110

knots should be set up before reaching 500

feet,

2-85. CROSS WIND LANDING. Cross wind land-
ings should be avoided as much as possible. However,

if it is necessary, a satisfactory landing may be exe-
cuted, by using the following procedure:

a. Mainrain normal approach speed.

b. At start of final approach correct for drift by
crabbing into the wind.

Revised 15 November 1947
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c. Recover from drift correction just before touch-
ing water,

d. If unable to maintain straight course by use of
rudder alone, unbalanced power may be applied.

2-86. MINIMUM RUN LANDING. By making a
full stall, power-off landing with full flaps, a maxi-

mum run will be accomplished. The landing run
may be shortened if at the end of the run ‘full-up’
elevator 15 held until the ship has stopped. In an ex-
treme emergency, the inboard engines may be re-
versed after contact with water is made, provided the
manifold pressure is not allowed to exceed 20 inches
Hg.

2-87. TAKE-OFF IF LANDING IS NOT

COMPLETED.

a. Advance throttles and rpm until take-off power
is attained,
Note

Do not let the airspeed drop below the re-
commended "Power-on” approach speed.

b. After a minimum airspeed of 100 knots has been
attained, slowly retract the wing flaps.

Mote
Remember that for all normal center of
gravity locations additional nose-up trim will
be necessary as the flaps are retracted.

c. Reduce power and proceed with normal climb.

2-88. STOPPING OF ENGINES.

2.89. NORMAL STOPPING PROCEDURE.

a. Place the propeller change-over switch to the
"ENGINEER" position.

b. Return inboard propellers from reverse.

¢. Set the propeller synchronizer control to the full
"INC. RPM"” position.

d. If the engine is warm, idle until the cylinder
head temperatures drop below 150°C (302°F) or 1o a
temperature consistent with existing atmospheric con-
ditions.

e. Immediately before shutting down, scavenge the
crankcase oil by opening the throttle to give a maxi-
mum of 1000 to 1200 rpm for at least 30 seconds.

f. Place the mixture control in “IDLE CUT-OFE.”

g Turn the ignition switch to "OFF" when the
propeller has stopped turning.
h. Turn the engine selector valve off for that

i. Leave cowl flaps full open.

2.90. COLD WEATHER STOPPING. If tempera-
tures below 2°C (36°F) are forecast for the period
before the next start, the lubrication oil shall be
diluted immediately before stopping in accordance
with the procedure in paragraph 6-4.

RESTRICTED J6A
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2-91. BEFORE LEAYING THE AIRPLANE.
PILOT FLIGHT ENGINEER

; I__ — -

a. Wing flaps up. a. All fuel control valves in "OFF" positions,

b. Assign personnel to lock surface controls. Refer b. Check fuel and oil loads.
to paragraph 2-98,

¢. Check thart ignition switches are "OFF.” ¢. Check that auxiliary power plants are off.

d. Turn all electrical circuits off.

e. If airplane is to be left on the water, check bilge
and mooring lines,

f. Secure all hatches.

g. If airplane is to be left on water overnight, turn
anchor light switch to "ON."”

2-92. OPERATION OF AUXILIARY POWER PLANT. Note

2.93. STARTING AUXILIARY POWER PLANT. Both the switch on the flight engineer's
a. Check that oil level is up to “F" mark on indi-
cator (bayoner gage).
b. Open the ventilator deor in the floor of the

switch panel and the switch on the unit must
be on before the unit will operate.

compartment.
¢. Turn auxiliary power plant ignition switches to d. Turn the auxiliary power plant fuel control to
“"ON." "BOTH TANKS ON."
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e. Place the governor control and choke lever in
the "IDLE"” position and hold the start switch on the
unit in the "ON" position; release the switch when
the engine starts.

Note

Lictle or no choking will be necessary at tem-
peratures above 10°C (50°F). At lower tem-
peratures, it may be necessary to choke fully
(move the governor control and choke lever
to the extreme left), and run with the choke
partially closed until the engine warms up.

f. After the engine has warmed up, place the gover-
nor control and choke lever in the "RUN" position.

Do not place the governor control and choke
lever in the "RUN" position before the
engine has warmed up.

g- Oil pressure should be indicated on the gage in
the auxiliary power plant compartment or on the gage
on the flight engineer’s instrument panel within 30
seconds afrer starting. If no pressure is indicated
within this time, shut down and investigare.

h. Do not run unit at or near rated speed until the
oil temperature is at least 21°C (70°F). At tempera-
tures below 10°C (50°F), the unit should be run 15
minutes at "IDLE" before speeding up.

2.94. OPERATING LIMITS OF AUXILIARY
POWER PLANT. The normal operating limits are
as follows:

ENGINE SPEED

Idle 1800 rpm
Normal—No Load 3500 rpm
Normal—Full Load 3300 rpm
1509¢ Load 3200 rpm
OIL PRESSURE
Desired 60 psi
Minimum 35 psi
Maximum 75 psi
OIL TEMPERATURE
Minimum 30°C (86°F)
Maximum 146°C (295°F)

CYLINDER HEAD TEMPERATURES
Normal (Full Load) 210°C (410°F)
Maximum Allowable 275°C (527°F)

OIL CONSUMPTION

Rated Load 015 Ib.hp-he
FUEL CONSUMPTION
Rated Load .70 Ib/hp-hr

RESTRICTED
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2.95. OPERATION AT ALTITUDE. When operat-
ing at altirude, it will be necessary to change the mix-
ture by adjusting the altitude valve on the carburetor.
Set the pointer opposite the figure nearest the altitude
at which the engine is operating.

2.96. STOPPING AUXILIARY POWER PLANT,

a. Turn the auxiliary power plant generator switch
on the flight engineer's switcch panel to the "OFF"
position.

b. Allow the engine to run at no load or idle for

S5 minutes or until head temperatures are below 121°C
(250°F).

¢. Turn both ignition switches to "OFFE."”

d. Turn the auxiliary power plant fuel valve to
“OFE.”

2-97. OPERATION OF SURFACE CONTROL
LOCKS.

2.98. LOCKING SURFACE CONTROLS.

a. Check that automatic pilot switch and engaging
levers are in their "OFF" positions.

b. Set aileron, elevator, and rudder controls in
neutral.

c. Place the lock bar in position between the pilot’s
and copilot’s control columns by placing the end of
the bar in the fitting on the copilot’s column and
bringing the opposite end into position with the
locating and lock pins on the pilot's column.

d. Press the lock bar against the pins and give the
key in the lock a partial turn to hold the bar against
the column.

e. Place the lock yoke around the spoke of the

aileron control wheel and press the prongs into the
holes in the bar.

f. Turn the locking key completely and withdraw
it from the lock.

g. Take the key from the lock with the key chained
to it into the tail and lock the rudder and elevaror

controls,
2-99, UNLOCKING SURFACE CONTROLS.

2. Unlock the rudder and elevator controls with the
locking keys in the tail. Carry the keys forward wo

the pilot’s station.
{ CAUTION ¢

Use extreme care in unlocking rudder and
elevator controls in high winds or gust con-
ditions to prevent injury to the hands. Assign
personnel to hold controls in neutral until
the unlocking procedure has been completed.

b. Insert locking key into lock bar and unlock, re-
leasing prongs from the holes in the lock bar and
frecing the lock yoke.

¢. Unlock pins in the lock bar.

d. Release lock bar from pilot’s and copilot’s con-
trol columns and return to stowed position.

RESTRICTED
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2-100. OPERATION OF AUTOMATIC PILOT
TTPE 5'3#

2-101. BEFORE TAKE-OFF. The following check
should be carried out in a few minutes during the
warm-up period.

a, After the engines have been started,
vacuum, should be 3.75 to 5 inches of mercury.

b. Turn pump switch for the No. 1 pump o "ON "
Check oil pressure gage for proper pressure.

¢. See that bank-and-climb gyro control unit i1s un-
caged. Turn caging knob counterclockwise as far as
it will go.

d. Set and uncage directional gyro control unit
(push directional gyro caging knob in and turn to
set lower card to desired heading; then pull knob
straight our),

e. Turn rudder knob on directional gyro control
unit to align upper card with lower card.

f. Turn aileron knob unnl its follow-up index
matches the zero point on the banking scale at the
top of the bank-and-chimb gyro dial.

g. Turn elevator knob until the follow-up index
matches the elevaror alignment index ar the side of
bank-and-chimb gyro dial.

check

» CAUTION ¢

Do not align follow-up index with the Hori-
zon Bar.

h. Being sure that surface controls are unlocked,
engage gyropilot by moving engaging lever (master
control lever) slowly, all the way "ON.”

i. Check operation of gyropilot by rotating rudder
knob, aileron knob, and elevator knob each way. The
servo speed control valve settings will determine the
speed of conrtrol.

j. Leaving gyvropilot engaged, turn both pump
switches off and check for air in gvropilot hydraulic
system; controls should not be resilient (springy)
when a moderate pressure is applied to cthem, bur
should feel as though locked. If air i1s present,
remove it

RESTRICTED
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Note

Do not confuse stretching of cables with air
in the hydraulic system. 1lf in doubt, note
whether there i1s any movement of the follow-
up indices of the control units when pressure

is applied to the controls. Stretching of the
cables will not cause these indices 1o move.

k. Disengage gyropilot by moving engaging lever
"OFF."

2.102. AFTER TAKE-OFF,
a. Trim airplane "HANDS OFE.”

b. See that all three servo speed control valves are
turned counterclockwise ar least as far as 3" on the

dial. Turning the knobs clockwise, toward slow, re-
tards the speed of control. Turning the knobs all the
way clockwise locks the controls and must be avoided.

Note

The numbers on the speed control valve dials
represent turns of the valves and may be used
as a reference for returning them to desired
settings. Experience will show which settings
are the most effective for normal air condi-
tions, and thereafter, the valves may be left

in these positions, except when removing air
from the hydraulic system.

¢. See thar bank-and-climb gyro control unit is un-
caged. (Turn caging knob counterclockwise as far as
it will go.)

d. Set and uncage directional gyro control unit.
Push directional gyro caging knob in and turn 1o

set lower card to desired heading; then pull knob
straight out,

¢. Turn rudder knob on directional gyro control
unit to align upper and lower cards.

f. Turn aileron knob until its follow-up index

matches the zero point on the banking scale at the
top of the bank-and-climb gyro dial.

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

{ CAUTION ¢

Do not align elevator follow-up index with
the horizon bar.

h. Be sure that directional gyro and bank-and-climb
gyro are uncaged and that airplane is in straight, level
flight. Engage gyropilot by slowly moving engaging
lever to the "ON" position. By holding the manual
controls, you can feel when the gyropilot rakes over.

i. After engaging gyropilor, it may be necessary two
rotate rudder knob, aileron knob, and elevator knob
slightly to obtain exact course and attitude.
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i. Set servo speed control valves for best flying.
Turn them only sufficiently toward "SLOW" (retard-
ing speed of control) to stop oscillation. Do not turn
them all the way toward "SLOW,” as this will lock
the controls.

k. If the angle of attack of the airplane is (a) in-
creased (nose-up), or (b) decreased (nose-down) from
normal to compensate for a changed load condition,
then, for convenience, adjust the bank-and-climb gyro
miniature airplane (a) downward, or (b) upward.

2-103. TURNS.

a, To change course, turn rudder knob slowly and
smoothly.

b. If turning a large amount, set in bank by rturn-
ing aileron knob.

¢. Cage the directional gyro control unit by pushing
directional gyro caging knob straight in. Turn rud-
der knob to offset the upper card a few degrees in the
desired direction. (As the knob is turned, the upper
card will move off a few degrees, and then return as
-rudder is applied.) Immediately set in bank with
aileron knob to bring inclinometer ball in cencral

d. Uncage the directional gyro control unit by pull-
ing caging knob straight out. Immediately remove
bank by turning aileron knob until inclinometer ball
is central. Due to offset position of rudder, course
will continue to change a few degrees after uncaging
directional gyro control unit (untl control i1s cen-

tered).

2-104. SPIRALS. Longitudinal control is obtained by
turning the elevator knob a small amount in the
proper direction for ascent or descent. This opera-
tion, combined wirth a caged turn, comprises the pro-
cedure for spiral maneuvers.

2-105. GYRO DRIFT. Remember that the direc-
tional gyro control unit of the gyropilot has no direc-
tive force like that of a magnetic compass. The air-
plane will therefore, in time, drift away from the
original compass heading, in one direction or the
other. Periodically, correct for small amounts of drife
by adjusting rhe rudder knob to keep the airplane on
the desired course, as indicated by the magnetic com-
pass. When there is an appreciable difference in read-
ing between the magnetic compass and the directional
gyro lower card, disengage the gyropilot and realign
the cards with the magnetic compass.

2.106. OPERATING LIMITS —CLIMBING OR
GLIDING. When operating automarically, do not
exceed == 20 degrees. When operating manually
(using gyros as flight instruments only), do not exceed
= 33 degrees with the directional control unit and

do not exceed = 50 degrees with the bank-and-climb
control unit

2-107. OPERATING LIMITS — BANKING. When
operating automatically, do not exceed = 30 degrees.
When operating manually (using gyros as flight instru-
ments only), do not exceed 35 degrees with the
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directional control unit and do not exceed == 50
degrees with the bank-and-climb control unit.

2-108. OPERATION OF REYERSE PITCH
PROPELLERS.

2-109. The inboard reversible propellers may be re-
versed immediately upon landing. This operation sup-
plies a substantial backward thrust which, by appli-
cation of the throttle, makes it possible to stop the
plane within a short distance. It also greatly facili-
tates the maneuverability of the plane on the water.
Operation of airplane engines with propellers in re-
verse pitch may be conducted up to and including
full take-off power. Care must be taken, however, not
to exceed allowable engine temperatures.

2-110. TO REVERSE PITCH:

a. Place throttles o "IDLING” and mixture con-
trol o "TAUTO RICH.”

b. Set reverse safety switch to "ON.,"”
¢. der reverse-normal switch to "REVERSE.”

d. When the tel-lite indicates that the reverse blade

angle is reached, return the reverse safery switch to
the "OFF" position,

The tel-lite will light when the reverse pitch
angle 15 reached.

e. When the reverse blade angle is reached, operate
the engines as required for braking or maneuvering.

2-111. TO RETURN FROM REVERSE:
a. Throttle engines to idling rpm.

I_‘me—

t CAUTION ¢

IDLING
RPM

GNL"I'.’ 13

Never return from reverse at engine speeds
above idling rpm.
b. Set reverse-normal switch o "NORMAL."”

¢. When the low blade angle is reached, the pro-
pellers may be operated in "AUTOMATIC" or

"SELECTIVE FIXED PITCH."
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www,agplane.nl



RESTRICTED Section Il
AN 01-35CA-1 Paragraphs 3-1 to 3-4

SECTION 1l
FLIGHT OPERATING DATA

3-1. AIR-SPEED CORRECTION TABLE.
3-2. Since the air-speed installation is not completely free from interference, air-
speed indicated on the air-speed indicators contains a small error. Add the error

shown in the second or third column to the indicator reading to obtain the
corrected indicated air-speed.

MODEL JRM-1
AIR-SPEED ERROR TABULATION
| CORRECTION
I.A.S. ADD KNOTS
KNOTS —————
FLAPS UP FLAPS DOWN
180 |  —78 N
170 —69
160 —6.1

3-3. POWER PLANT CHART. [See figure 3-1.]

3-4. The Power Plant Chart gives, in tabular form, recommended engine opera-
tion for several conditions of flight. Any deviation from the charted values is
dangerous and should be resorted to only in extreme emergency and then for as
short a time as possible. For additional engine data, refer to the Engine Cali-
bration Curve, figure A-5.
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POWER PLANT CHART

PROPELLERI(S)

]

ENGINE MODEL(S)

CURTISS ELECTRIC WA L T'wWO.-SPEED
S FULL FEATHERING e e —I
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GENERAL MOTES
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o Gal fFER APPRDTIMATE §.3. GALLDE P NUNUTE PER ERGIRL WOTE: TO DETEMMiINE COmSUmMPTION im BEITiSN

el GPW: APPROTIMATE U. 3. GALLOS PER mOUR FER [mGINi.
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MPERIAL UN)TS, WoLTIPLY BY 00 Teim DiviB(Q
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BPM: 2600, WP 507 TEM., 260°C: 5 MIN,

(3} MW*C (W°F
20°C (M°F)
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MINIWUM OIL TEMPERATURE FOR NORMAL TAKE OFF
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DATA A5 OF & 3047

BASID Om BUAER CURVE — &-24.47

42

Figure 3-1—Power Plant Chart
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AIRCRAFT MODEL (5) PROPELLER (5) ENGINE MODEL (5)
R CURTISS ELECTRIE W.A.C. Ra3380-8 TWO-SPEEQ
FULL FEATHER ING :‘HMIFIEn}
GAUGE Puee | oo | ot |coovant MAX IMUM PERMISSABLE ©QIVING ®RPWM: 3000(5)
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: BIL GRADE: 1120 SPEC. AN-0-#
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: T § ®WINUTES 2 TIME LIMIT ysLiwITEDR yNLImiTEE
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Section IV
Porographs 4-1 to 4-4

SECTION IV
EMERGENCY OPERATING INSTRUCTIONS

4-1. FIRE EXTINGUISHERS AND FIRE
EXTINGUISHER SYSTEMS.

4-2. PORTABLE FIRE EXTINGUISHERS. (See fig-
ure 4-1.) Five portable CO. pistol gnp fire extun-
guishers are stowed in the tollowing positions:

One 7 pound in the auxiliary power plant com-

partment.
One 5 pound in the galley compartment.
One 2 pound ar the flight engineer’s station.

)

OUne 2 pound in the aft cargo compartment.
One 2 pound in the forward cargo compartment.
i-3. ENGINE FIRE DETECTOR AND EXTIN-
GUISHER SYSTEM.
system consists of two bottles each charged wiath 11.25
pound of methyl bromide, located in the wing aft of
the front spar, and connected to the accessory section
of each nacelle. Nineteen detectors in each nacelle
provide fire warning to the flight engineer. Red highrs
located on the flight engineer’s switch panel will in-
dicate the starting of a hre 1n one of the nacelles
When the red light appears, the flight engineer will
proceed as follows for the engine involved:

The engine hre extinguisher

a. Feather the propeller (this automatically shuts
off the fuel and oil.)

b. Open the cowl! flaps.
c. Move mixture contral o "IDLE CUT-OFE.”
d. Turn on the methyl bromide,

Figure 4-0
Revised 15 November 1947

Fire Extinguisher Conirol Ponels

e. Turn the ignition off.
{. Turn the electrical switches off.

g. Do not restart the engine (unless reason for fire
has been eliminated).

i-3A. For engine hre on the water with no engine
running, the flight engineer proceeds as follows:
a. Pur override switch o "OYVERRIDE" position.

b. Turn on methyl bromide.

4. AUXILIARY POWER PLANT FIRE EXTIN-
GUISHER SYSTEM. Provisions are made for two 5-
pound CO. bottles located forward of the rear spar
in the wing. Four detectors, suspended above each
auxiliary power plant located in the left and right
side of the auxiliary power plant compartment, pro-
vide fire warning to the flight engineer. Red lights
located on the Alight engineer’s switch panel indicate
the starting of a fire in either the left or right auxil-
iary power plant. When the red light appears, the
fight engineer will throw either the left or righe
auxiliary power plant fire extinguisher switch for the
plant affected thus releasing the CO.. from both bottles.
Throwing both switches will direct the CO. to both
auxiliary power plants. A duplicate ser of fire extin-
guisher controls 15 located 1n the crew's quarters to
the left of the doorway 1o the auxiliary power plant
compartment. Only one hre may be put our with the
two bottles. If a second fire starts, use the poruable
fire extinguishers.
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Paragraphs 4-5 to 4-10

4-5. EMERGENCY EQUIPMENT.

i-6. PARACHUTE STOW AGE. (See figure 4-1.)
There are provisions for the stowage of 11 parachutes,
8 on the crown of the flight deck compartment and
3 on the ceiling of the forward entrance compartment.

§-7. LIFE RAFT. (See figure 4-1.) One Mark VIl
life raft is provided in the trailing edge of the center
wing on the left and right side outboard from the
hull. Access is provided through the life raft hatch
on the top side of the wing. Turn the hatch handle to
open the hatch, unfasten the stowage straps, and lift
raft clear.

4-8. FIRST AID KIT. (See figure 4-1.) Two hrst aid
kits are provided. One on the forward side of the aft
hulkhead on the flight deck and one on the aft side
of the forward bulkhead in the aft crew quarters com-
partment.

tilling units are provided in the auxiliary power plant
compartment for the distllation of sea water. Instruc-
tions are prm'ided on the units.

4-10. PYROTECHNICS. (See figure 4-1.) Two type
M-8 signal pistols; blast tubes; and cartridge stowage
case with 12 rounds of ammunition each are provided.

4.9, WATER STILL. (See figure 4-1.) Two water dis-
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One is located on the crown of the copilot’s station,
and the other on the crown of the auxihary power
plant compartment. Provisions for 12 parachute flares
with stowage racks and flare holders are made on the
left and right side of the bow compartment. To re-
lease parachurte flares, load the flare in the flare holder
and lift either the left, right, or both parachute flare
release levers located between the pilot and co-pilot.

‘ WARNING |

Flares are not to be carried in p'[n-:# while
the airplane is on the water.

Water Breghen
Signal Fivtol
Parschute Stowage
Fimg? Aid K&t

i ol Bl

§ Life Rah

b Fiw Estinguither

T Water Sl

] Farachute Flare Stowasge

Figure 4-1—Emergency Equipment
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i-11. SEA ANCHOR STOWAGE. One sea anchor
is stowed on cach side of the emergency hatch in the
upper deck. Each anchor is held by two straps which
cross in the middle through the sea anchor bridle
ring.

4.12, CARBON MONOXIDE SIGNAL.

4-13. A carbon monoxide signal, type K-1, is provided
forward of the flight engineer's panel. To start the
unit, turn the CO power switch on the flight eng-
neer's switch panel o "ON." A warm-up period of
15 minutes is required to bring the detector cell to
operating temperature and condition. After 8 o 12
minutes of the period has elapsed, the red indicator
light on the flight engineer’s switch panel may come
on. This is characteristic of the signal assembly during
the warm-up period. At the end of the 15-minute
period, push the reset switch on the flight engincer’s
switch panel. The light will then go off and remain
off unless carbon monoxide in concentrations greater
than .01 to .015 percent is present. Ventilate the area
as required. If personnel have been exposed to con-
centrations of carbon monoxide, don oxygen mask and
hreathe pure oxygen until symptoms disappear.,

4-14. EMERGENCY ESCAPE FROM AIRPLANE.

4-15. Should it become necessary to abandon ship,
crew members will secure parachutes if in Hig' v “ad
exit through any of the recommended hatcre toce
figure 4-2.)

Section IV
Paragraphs 4-11 te 4-16

4.16, EMERGENCY TAKE-OFF IN THE OPEN SEA.

4-17. While each situation confronted by a pilot in
planning an open sea take-off presents different aspects
of wind, sea conditions, and load, successful take-offs
can be made in heavy swell regardless of the direction
of the wind, including directly down wind. The fol-
lowing are guiding principles:

a. Lighten the airplanc by jettisoning as much re-
movable weight as safety and balance permat

b. Start take-off with the swell at the stern; 1. e.
headed down swell.

¢. Apply power immediately before the crest of a
swell has reached the airplane. This results in very
rapid acceleration of the airplane due both to the
application of power and the surfing effect of the
swell.

d. The airplane should be on the step prior to
climbing on top of the swell which was next ahead
at the start of the take-off.

e. The airplane should be air borne when on top
of the first swell next ahead. 1f not, make a small arc
in the take-off in order to ride the crest of the swell
for a longer period.

f. Do not attempt take-off except into the wind
when swells are small and irregular or crossing; i.e.
come from more than one direction.

CRASE EXIT Ok

———T

FAEACLTE AND CEAS FT

- FPARACHUTE AMD CRATH EXIT

(STARBOIARD SEDE CMLY

Figure 4-2—Emergency Exils
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Paragraphs 4-18 to 4-20B

4-18. EMERGENCY OPERATION OF SURFACE
CONTROLS.

4-19. EMERGENCY OPERATION OF RUDDER
AND ELEVATOR BOOST CONTROLS, When a
loss of pressure and increased control forces indicate
a failure of the surface control booster pump, throw
the switch for the standby pump to its "ON" position,
and throw the switch for the inoperative pump to the
"OFF" position.

4-20. When operating the surface controls with the
booster system inoperative, the pressure may be re-
lieved by opening the manually operated bypass valves,
The byvpass valve for the elevator control is on the
left-hand side of the airplane at frame 66. The bypass
valve for the rudder control is on the lower corriga-
tion of the stabilizer.

. CAUTION {

S R T T S

Check that the bypass valves are closed hefore
returning to booster operation.

L

4-20A. If either the elevator or the rudder boost be-
come inoperative isolate the inoperative portion of
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the system by using the emergency booster by-pass kit
which is stowed on the lefr side of the airplane below
the servo valves.

4-:20B. To by-pass the elevator servo valve proceed as
follows: (See hgure 4-2A.)

a. Disconnect the tube (2) from the rudder servo
valve return port (5],

b. Connect one end of the flexible hose (1) from
the emergency kit to the rudder servo valve return
port {3).

c. Disconnect the tube (4) from the tee (53) in the
return line,

d. Connect the other end of the flexible hose (1)
to the tee (5) in the return line.
1-20C. To by-pass the rudder servo valve, proceed as
follows: (See figure 4-2B.)

a. Disconnect the tube (2) from the elbow (3) in
the ree assembly which enters the pressure port of the
clevator servo valve (4).

b. Connect one end of the flexible hose (1) from
the emergency kit to the elbow (3) in the tee assembly
at the elevator servo valve pressure porr (-4).

NOTE

Rotate the elbow (3) 180 degrees if necessary.

Flexible Hose
Tube A-448036-138
Rudder Servo Valve Return Port

apd Pl =

4 Tube A-4480316-143
% Retura Line Tee

Figure 4-2A. Elevator Servo By-Pass
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| Flexible Hose

2 Tube A-4480%0-140
3 Elbhow

4

Elesvator Servo YValve Pressure Port

Section IV
Paragraphs 4-21 to 4-24

5 Tube A-448036-164
{1 Rudder 5¢rvo Valve Pressure Port

L]

Tee Assembhly
8 Elbow ANB2|-8D

Figure 4-28B. Rudder Serve By-Poss

¢. Disconnect the tube (5) from the tee assembly (7)
at the rudder servo valve pressure port (6). Add the

elbow (8) from the emergency kit to the free end of
the tube (5).

d. Connect the other end of the flexible hose (1)
o the elbow (R),

i-21. EMERGENCY OPERATION OF ELEVATOR
BALANCE TAB. In the event of electrical failure,
the elevator tab balance adjustment may be operated
by use of the handcrank located on the aft side of
frame 1284 in the hull tail section. To operate, be
sure the elevator tab balance switch on the pilot's

pedestal 1s in the "OFF” position. Turn the crank
clockwise for lead balance and counterclockwise for

lag balance.
+ CAUTION }

Care should be exercised in operating the
handcrank so that the indicator does not go
past 73 percent balance or damage to the
limit switch in the motor will resule.

4-22. EMERGENCY OPERATION OF WING FLAP.
In event of failure of the hydraulic system operating

the wing flaps. hand pumps located in the center wing
walkways between the flight deck and the auxiliary

power plant compariment are o be used. It is frst
necessary o set the solenoid valve indicator located on
the rear spar at the centerline of the airplane to either

"FLAPS UP" or "FLAPS DOWN,;" then operate hand
pumps.

4-23. EMERGENCY OPERATION OF FUEL
SYSTEM.

(See paragraphs 2-17 o 2-25.)

4-24. FUEL JETTISON. (See figure 4-3.) To jettison
fuel, proceed as follows:

a. Consult the Handbook of Weight and Balance
Data ANO1-1B-i0 before jettisoning fuel 1o determine
the ¢ffect on the center of gravity.,

b. Warn all crew members that fuel is to be
jettisoned.

¢. Turn off all radio power.
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Figure -3 Fuel JeMison System

l WARNING I

GASOLINE
DUMP -

Never fly the airplane through any area in
which fuel has been previously dumped.

d. Throw the two defuel pump switches on the
flight engineer’'s switch panel to "ON." The red indi-
cator light will go on, indicating the pumps are oper-

A RESTRICTED

ating. Fuel is pumped from hull tank numbers 1 and
2 through a pump for cach tank. Fuel from hull tank
numbers 3 and 4 may be run into tank numbers | and
2 by opening the dump valves in the re-fueling com-
partment. Fuel from hull tank numbers 5 and 6 may
be transferred to numbers 1 and 2 for dumping. See
paragraph 2-19 for transferring fuel.

e. Note drop in fuel tank quantity gages as a check
on performance of pumps; 100 US (83 Imperial)
gallons per minute cach.

f. When jettisoning is completed, throw the defuel
pump switches o "OFF."”

g. Calculate reduction in gross weight of airplane
and compensate accordingly.
i-24A. EMERGENCY MANUAL FUFL TRANSFER.
If the hull tank selector valve becomes noperative,
fuel can be ransferred from any hull rank contaiming
fuel to the tank o which the hull tank selector valve
is set by use of the fuel bilging system. (See hgure
i-3A.) Operate the controls located in the refucling
compartment as [ollows:

1. Set the bilge selector valve to the tank from
which fuel is to be drawn,

b. Set the selector valve to "MANIFOLD.”

¢. Open the shut-off cock on the refueling manitold

for the tank to which the hull tank selector valve s
wer. (Check thart the other cocks are closed,

d. Pump the bilge pump. At 120 strokes a minute,
the pump has a capacuy of approximately 8 LS
(665 Imperial) gallons per minute.

Revised 15 Movember 1947
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Section IV
Paragraphs 4-25 to 4-28

SELECTOR
C}_ REFUELING VALVE
_ MAMNIFOLD
REFUELING @
O SIGHT
LASS

0 HULL TANKS |

AN\

OVER
ROARD

\_/

HAND PFUMP

BILGE '
CELECTOR VALVE

a 1 2 I & 8

EROM HULL TANKS

Figure 4-3A. Fuel Bilging System

4.25. ANNUNCIATOR SYSTEM.

4-20, An annunciator system with six loud speakers
I:l:I'I'I'Ir't‘I'I!iI.‘I'I[I_\-' located thtuughuut the Jirplnru': 1% pro-
vided. For operation by pilot or copilot, proceed as
follows:

a. Master radio switch on pilot’s pedestal must be
"ON."

h. Remove mitmphunﬂ from the clip above the
pilot's head.

. Press miu;ruphulw bhutton, and 5I1u|.-al-'.,

4-27. ENGINE FAILURE DURING FLIGHT.

i-28. For engine failure during flight, proceed as
tollows:

a. Disengage automartic pilot.

b. Feather propeller on dead engine. (See paragraph
4-29.)

c. Apply rated power 1o all engines,

d. Place wing flaps in full up position.

¢. Close cowl flaps on dead engine.

f. Open cowl flaps on good engines only enough to
maintain ¢ylinder head temperatures below limits.

g- Entrance hatches and windows should be kept
closed to reduce drag.

h. To reduce drag, fly airplane straighe with as litcle
skidding and slipping as possible.

1. Consult the Flight Operation Instruction Charts
on cruising data for parual engine operation,

Mote

Remember that at lower altitudes the power
available is increased and the power required

15 decreased,

j. Instruct members of crew to jettison cargo, gaso-
line, etc., to reduce weight if necessary to maintain a
constant altitude.
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Paragraphs 4-29 to 4-30

4-29. PROPELLER FEATHERING AND
UNFEATHERING,

4-30, FEATHERING PROPELLER. Betore feather-

ing a propeller, use any available power.
E & prope ] I

Note

This acrion should be deliberate as it would
naturally be disastrous to make a mistake and
feather the propeller on one of the running
engines, Also, there is always a bare possi-
bility that the failing engine may pick up
and start runnming again,
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PILOT

FLIGHT ENGINEER

a. Close the throwle. This eliminates the endency |
to backhre.

MNote

The pilot can also feather by holding the
selector switch in the "DEC. RPM™ position
until the blades reach the feather angle. Thas
can be done only when the Hight engineer
has the feather switch in the "NORMAL"
position. The feather rate 1s slower with thos
method than when the engineer’s fearh. >
switch 15 used.

e Leave igni:inn switch on unul prr:—pl-lh_'r SLOps,
then turn switch off.

f. 1f, after the above feathering procedure has been ||

followed, the propeller fails to respond, then attempt
to feather by holding the propeller selector switch in
"DEC. RPM"” position. In the event that the propeller |

h. Throw the feathering switch to the "FEATHER"
|':H|11u:it'tul1-

¢. Move the mixture control o the "IDLE CUT-
OFF" position.

d. Turn off the fuel supply to the affected engine.

‘ WARNING I

Do not cut fuel to an engine without first
notifying pilot.
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still fails to feather and remains in locked pitch, an
attempt will then be made to windmill the propeller
at the lowest possible rpm. The propeller will wind-
mill at a speed proportional to the air speed, making
it desirable to fly the airplane at an air speed of not
more than 15 to 25 knots above the stalling speed.

Neote
If the selector switch is used in the "DEC
RPM” paosition, the flight engineer’s feather
switch must be in the "NORMAL"” position.

g. If severe vibration exists, the tendency w vibrate
can be reduced by flying at the absolute minimum air
speed.  Frequently the engine will seize and stop the
windmilling. At other times when the engine seizes,
the reduction gear housing will fail allowing the pro-
peller, propeller shaft, and reduction gearing to be
carried away. In other cases of engine seizure, only the
reduction gearing will be wrecked which relieves the
windmilling propeller of the engine drag and permirts
it o windmill faster.

4-31. UNFEATHERING PROPELLER. The mixture
control should stll be in "IDLE CUT-OFF” position
and the throtle closed.

PILOT ‘Jr FLIGHT ENGINEER

I a. Return feather switch o "NORMAL."
b. Turn the gmuon swirch w "BOTH."

¢. Open the throttle o give a maximum engine |

speed of 1200 rpm.

d. Hold the propeller selector switch in the "INC.
RPM"™ position.

¢. Turn on the fuel supply to the engine as soon
as the propeller has turned approximately three revo-
lutions. This prevents flooding of the lower cylinders.

f. When the engine speed reaches B0 rpm, release
the propeller selector switch.

g. Place the mixwure control in the "TAUTO-RICH"
position,

h. Operate the engine at as near 1000 rpm as pos-
sible until satisfactory cylinder head and oil tempera-
tures are obtained. Be sure to obtain the proper fuel

and oil pressures. Refer to Power Plant Chart. (See
figure 3-1.)

i. Set the propeller synchronizer control at the
proper rpm, and place the propeller selector switch in
“AUTO atrer the engine has been warmed up.

j.» Adjust the cthrowtle for the desired manifold
pressure,
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IN ANY EMERGENCY

BE PREPARED

P e

ACT QUICKLY
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SECTION V
OPERATIONAL EQUIPMENT

5-1. RADIO NAVIGATION, COMMUNICATION,
AND OTHER ELECTRONIC EQUIPMENT.

Note

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

5-2. GENERAL. The radio navigation, communica-
tion, and other electronic equipment installed in the
JRM-1 airplanes consists of the following equipment:

| EQUIPMENT PURPOSE

AN/ART-13 (ATC) (Pilor, Co-Pilot and Radioman Provides: Pretuned LF-MHF-HF high power liaison
Controlled). (ransmission.

BC-348 (Radioman Controlled). Radio Receiver.

AN/ARC-1 (Pilot and Co-Pilot Controlled). VHF Receiver and Transmitter.

AN/AIA-2A (Pilot, Co-Pilot and Radioman Provides: Intercommunication plus audio distribu- |
Controlled). tion and control of receiver outpurs and trans- |

mitter side tone.

e

SCR-269F (Pilot and Co-Pilot Controlled) (Pilot, Co- Automatic Radio Compass provides aural and visual

Pilot, and Navigator Controlled). indications.
AN/ARN-8 (Pilot and Co-Pilot Controlled). Marker Beacon Receiver provides aural and visual
indications.

AN/APN-1 (Pilot and Co-Pilot Controlled). Provides: Direct indication of altitude.

LM Series (Radioman Controlled). Frequency meter provides means of checking fre-
quency of radio signals,

AN/APN-4 (Navigator Controlled). Airplane Navigation system of position finding by
reception of signals from transmitting stations of
known position.

AN/APX.-2 (Pilot, Co-Pilot, and Radioman Airborne Interrogator — Responder — Transponder
Controlled). Equipment,

AN/ARC-5 (Pilot Controlled). Reception on tunable LF range and MHF receivers.
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Paragraphs 5-3 to 5-6

‘ WARNING I

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

5-3. POWER TO EQUIPMENT. Power to the equip-
ment is obtained by rurning the generator control
switches and circuit breaker power switches located
on the flight engineer's switch panel to "ON.” The
pilot controlled equipment is then turned on with the
master radio switch located on the pilot's pedestal.
The radioman controlled equipment is turned on with
the master radio switch located at the radio operator’s
station.

5-4. OPERATION OF AN/ART-13 (ATC).

5-5. VOICE OPERATION—PANEL CONTROL.
AN/ART-13 (ATC).

Mote

The antenna loading coil is used to tune the
transmitter's antenna system for operation in
the low frequency band between 0.2 and 0.6
MC. Throw the antenna knife switch below
the load coil to the "LOAD COIL" position
and use the key on the radio operator’s table.

a. Place local-remote switch in the "LOCAL" posi-
1on.

b. Insert the microphone cord plug into the micro-
phone jack.
¢. Check microphone switch beneath runing chare

to make sure that the circuit selected is correct for the
type of microphone to be used (carbon or dynamic).

32 RESTRICTED
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d. Place the emission selector switch in the
"WOICE" position.

e. Select the aurotune channel, corresponding to the
frequency upon which output is desired, with the
channel selector switch,

f. Place the power level switch in the "OPERATE"
position.,

g. Check bartery voltage by rorating the mertered
circuit selector switch to the "BATTERY VOLTAGE"
position.

h. Normal battery voltage is indicated when the
needle deflects and comes to rest within the solid
yellow portion of the scale under "BATTERY.”

I. Rotate the metered circuit selector switch to the
"P.A. PLATE" position.

J. Close the push-to-talk switch on the microphone.

k. Check the P.A. plate current.

|, When selector switch is in the "P.A. PLATE"
position, the meter reading is the sum of the power
amplifier plate and modulator static plate currents.
Therefore the zero signal P.A. plate current reading
will be slightly higher than when operating with
"CW" emission.

m. If operating on one of the ten high-frequency
channels, check the antenna current

n. If the above readings appear to be normal, the
transmitter may be operated with voice emission; the
carrier being controlled by the push-to-talk burton on
the microphone.

5-6. CW OPERATION—PANEL CONTROL.
AN/ART-13 (ATC). (Range 2000-18,100 KC).

a. Place the local-remote switch in the "LOCAL"
position.

b. Place the emission selector switch in the "CW
position.

c. Select the autotone channel corresponding to the
frequency upon which transmission is desired, using
the channel selector switch.

d. Check the barttery voltage by placing the metered
circuit selector switch in the "BATTERY VOLTAGE"
position.

e. Normal battery voltage is indicated if the meter
needle comes to rest within the solid yellow portion

of the meter scale under "BATTERY."”

f. Rotate selector switch to the “P.A. PLATE"
position.

g. Close the telegraph key and check the P.A. plate
current. The meter should indicate power amplifier

plate current within the range of the yellow shaded
portion of the scale designated as "CW.”

h. Check the antenna current as indicated by the
meter on the transmitter panel.

i. If the meters indicate normal operating condi-
tions, operation with "CW" emission may be con-
tinued, using the telegraph key to control the r-f
output.

Revised 15 November, 1947, . .
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5-0A. CW OPERATION—PANEL CONTROL
AN/ART-13 (ATC) (RANGE 266-600 KC).

a. Place the antenna knife switch in the "LOAD

COIL" position.

b. Place the local-remote switch in the "LOCAL"
position,

c. Place the emission selector switch in the "VOICE"
position.

d. Place the channel switch in the "L. FREQ.”
position.
e. Unlock Controls A and C, place Control A on

Position "13" and Control C on Position "1." Lock
them in these positions. (If manual operation is being

Section ¥
Paragraph 5-6A

used, place Control A on Position “13" and Control C
on Position 1" without unlocking them.)

f. Set the movable indicating mark in line with the
stationary indicating mark above Control G by means
of the corrector knob located below and to the right
of Control G.

g. Find the desired frequency in the "CALIBRA-
TION BOOK" and note the nearest crystal check

point marked in heavy black type.

h. Set Control F to the position corresponding to
the number in column F at the crystal check point.

i. Unlock Control G by turning the lock knob
counterclockwise until loose, Then set Control G to

1 L/M Series Frequency Meter 5 Radio Operator's Interphone 8 Clock

2 IFF Control Panel Jack Box : 9 Power Control Panel ATC-ARC
' ART S T . 6 BC-348 Liaison Receivers

3 AN/ART-13 Liaison Transmitter 7 Radio Operator’s Interphone 10 CU-25/ART-13 Antenna

4 Transmitting Key Control Box Loading Coil

Figure 5-1. Radio Operater's Station

Revised 15 November 1947
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the position corresponding to the number in column
G at the crystal check point

J- Set the power level switch to the "CALIBRATE"
position and listen in the sidetone circuit for a beat
note while rotating Control G back and forth abour
its position, Set Control G on the position that gives
zero beat and turn the power level switch to the

"TUNE" position.

k. Set the movable indicating mark by means of
the corrector knob near Control G to the reading on
Control G found in column G at the crystal check
point.

. Rotate Conrtrol G o the figure in column G ar

the desired frequency, setting the reading to the mov-
able indicating mark. Lock the dial.

m. Place load coil Control K on Position "'1."

n. Turn the load coil lock knob counterclockwise
until loose on Control "L.”

LS
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0. Place the emission selector switch on “"CWY
position,

p- Hold the test switch closed and rotate Control L
throughout its range, seeking a plate current dip in-
dicating resonance of the circuit, Be sure metered

circuit selector switch 1s in "P.A. PLATE" position.

g. If no resonance was found, place Control K on

the next higher position, hold the test switch closed
and rotate Control L again, seeking the dip in plate
current.

r. Repeat (q) above until resonance is found.

$. Adjust Control L to the position giving mini-
mum plate current.

t. Place the calibrate-tune-operate switch in the
"CALIBRATE" position,

u. This completes the tuning procedure as there is

no provision in the frequency range of 200 to 1500
ke for exact loading of the transmitter to the light

i L
T . o= pa -

1 ARC-5 Spare Receiver 9 ARC-1 Pilot's Command 16 Gyro Fluxgate Compass Master

2 Loran Indicaror Transmitter-Receiver Indicator

3 ARC-5 Pilot's Receiver 10 Gyro Fluxgare Amplifier 17 Airspeed Indicator

4 ART-13 Pilot's Transmitter 11 Annunciator System Ampliher 18 Clock

5 Loran Receiver 12 CO indicator 19 Alumerter

G MNavigator's Interphone Station Box 13 Navigator's Table 20 Radic Compass Indicator

7 Fatigue Seats (2) 14 Navigator's Switch Panel 2] Radio Compass Control Panel

] Radio Compass (Red) 15 Free Air Temperature Indicator

Figure 5-1A. Navigator's Station
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shaded area marked "CW" on the plate meter. The f. Rotate selector switch to the "P.A. PLATE"
plate current may read anywhere from 10 wo 110, position.

Note g. Close the telegraph key and check the P.A. plate
If the low frequency Autotune mechanism current.

should fail it is necessary only to switch to
"MANUAL"” and set Control A to position
"13" and Control C to position "1."”

h. When operating with "MCW" emission, the
meter indicates both power amplifier and modulator
plate current. Therefore the meter reading will be
considerably greater than for "CW" emission. Normal
current 15 indicated when the meter needle comes to

rest within the solid yellow portion of the meter scale
designated as "MCW."

i. Check the antenna current as indicated by the
meter if operating in one of the ten high-frequency
channels.

j- If meter readings appear to be normal, operation
may be continued with the modulated carrier con-
trolled by the telegraph key.

5-8. OPERATION—REMOTE CONTROL,
AN/ART-13 (ATC).

a. Place the local-remote switch on the transmatter
front panel in the "REMOTE" position.

b. If voice operation is contemplated, insert the
microphone cord plug into the microphone jack of the

pilot’s control box and turn the microphone selector
switch to the "PILOT'S ATC"” position.

c. Select the autotone channel corresponding to the
frequency upon which transmission is desired, using
Compass Red Switch the channel selector switch on the pilot's pedestal.

Compass Green Switch d. Operate the push-to-talk button on the micro-
AN/ARN-8 Switch e i g

Switch Not Used phone to transmit.
ANSARC-5 Switch

Swatch Mot Used.

AN/ARC-1 Switch

BL-348 Switch (Aft Seq)

BC-348 Switch (Fwd. Set)

Radio Trans. from Turret Station Switch
Microphone Selector Switch

Volume Control

Range Filter Switch

Figure 5-1B. Rodio Control Box C-69/AlA-2

S A0 00 ~d Gy W B b

=
—

=
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5-7. MCW OPERATION—PANEL CONTROL.
AN/ART-13 (ATC).

a. Place the local-remorte switch in the "LOCAL™
position.

b. Place the emission selector switch in the "MCW"™
position.

c. Using the channel selector switch, select the aurto-
tune channel corresponding to the frequency upon
which transmission is desired.

d. Check the bartery voltage by rorating the metered
circuit selector switch to the "BATTERY VOLTAGE"
position.

e. Normal battery voltage is indicated when the
needle of meter comes to rest within the solid yellow
portion of the meter scale under "BATTERY." Figure 5-1C. Interphone Station Box
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5.0. OPERATION OF BC-348 RECEIVERS. Two
identical BC-348 receivers are mounted on the radio
operator’s table. Either receiver may be selected by
the radio operator, pilot, or co-pilot by using the cor-
rect switch on the radio control box. Switch No. 8
(figure 5-1B-8) controls the aft set and switch No. 9
{(figure 5-1B-9) controls the forward set on the radio
operator’s table. Both sets are tuned by the radio
operator,

5-10. OPERATING TEST—BC-348. When the power
has been turned on, an operating test should be made
as follows:

a. Plug a headset into one of the jacks marked
“TEL.” Ser receiver switch o “"MVC" Stwart the
dynamortor. After the tubes have warmed up (approx-
imately 30 seconds), advance volume control knob
until a slight background noise is heard. Set band
switch to the frequency band in which test signals
are available.

b. Using the tuning knob with reference to the
calibrated scale on the dial, tune in the desired signal.

Note

All tuning should be done on "MVC" switch
with the volume control advanced only
enough to give the desired signal strength.
In the absence of a signal, the setting of the
volume control can be judged by the loud-
ness of the background noise. On "MVC”
with the volume control set at maximum,
very strong carrier waves will block the re-
ceiver and inrelligible signals cannot be
received.

¢. Turn "ON" the BC-348 switch (Agure 5-1B-8 or
-9) on the radio operator's interphone control box.

d. Set the receiver switch to "AVC.," The desired
signal should still be heard.

e. With the bear frequency adjustment at zero beat
position (arrow on knob pointing up), turn the cw
oscillator switch to the "ON" position. An audible
beat note should be heard which should vary in pitch
when the beat frequency adjustment is changed.

f. With the c-w oscillator still on, throw the crystal
filter switch o “IN.” Noise should be greatly reduced,
and the signal can be tuned our by a much smaller
movement of the tuning control knob than when the
crystal filter switch is in the "OUT™ position.

g. Turn the dial light rheostatr and observe if con-
trol of illumination is secured with both dial lights
functioning.

h. A check should be made before flight with the
airplane engines running. An increase of background
noise, when the engine starts, indicates imperfect
shielding, imperfect bonding, faulty generator regula-
tor, faulty generator, open flter capacitors, or a com-
bination of these faults.

i. Always turn the receiver switch to the "OFF”
position when the receiver is not being used.

RESTRICTED
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5.11. RECEPTION—BC-348.

a. MODULATED SIGNAL RECEPTION. For the
reception of modulated signals in the frequency bands
covered by this receiver, turn the receiver switch to
“"MVC,” the c-w oscillator control o "OFF,” and the
crystal control to the "OUT™ position.

Note

Tuning should be done in the "MVC" posi-
tion with the volume control advanced only
as far as required for a comfortable output
level. While waiting for the tubes to warm
up, adjust the dial light control for the de-
sired dial illumination and turn the band

switch to the frequency band in which the
signals to be received are transmitred.

After the tubes have warmed up (approximately 30
seconds), adjust the volume control until the back-
ground noise can be heard. Turn the tuning control
until the frequency of the desired signal is reached
and the signal is heard in the headphones. Turn the
tuning control slowly back and forth until the posi-
tion at which the signal is received the strongest is
found. After the signal is tuned in, if automatic
volume control is desired, it may be used by switching
the receiver switch control to the "AVC"” position
and readjusting the volume control for the desired
output. In the event interference is encountered, the
crystal filter may be switched into the circuit, increas-
ing selectivity and permirtting reception that would be
exceedingly dificult otherwise.

b. C-W RECEPTION. For the reception of c-w
signals, turn the c-w oscillator control o "ON" and
the beat frequency control to the zero bear position
(arrow on knob pointing up). Proceed as instructed
for the reception of modulated signals and, when the
signal is tuned in, adjust the beat frequency control
to the position producing the most satisfactory tone.
Automatic volume control may be used, when desired,

by switching to the "AVC"” position and readjusting
the volume control. The crystal filter should be used
to increase the selectivity of the receiver if objection-
able interference is encountered. A slight readjust-
ment of the tuning, beat frequency, and volume con-
trols may be required to secure the desired beat note
frequency and volume level after the crystal filter
is switched in. The sensitivity may sometimes be
slightly improved by readjusting the positions of the
beat frequency knob and the tuning control.

Note
The crystal band pass flter is intended

primarily for use in c-w reception. However,
the added selectivity may at times prove help-
ful in receiving modulated signals through
heavy interference.
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5-12. OPERATION OF AN/ARC-1. The model
AN/ARC-1 aircraft radio equipment provides two-
way voice communication between aircraft or between
aircraft and ground stations on any of nine pre-
arranged main-channel communication frequencies or
a guard-channel frequency. Incoming signals are re-
ceived with the equipment, except for those intervals
when transmission is desired. The change from the
receiving to the rtransmitting condition 15 accom-
plished simply by operating a microphone push
button or a throttle switch., Under normal conditions,
reliable communication may be expected over line-of-
sight distances provided there are no intervening
obstructions. While VHF communication is ordinarily
restricted to line-of-sight range, under certain atmo-
spheric conditions VHF signals may be heard at a
considerable distance beyond; some VHF signals have
been received atr distances of 300 miles. Therefore,
there is no positive assurance that security 15 strictly
limited to line-of-sight. Under other conditions, com-
munication may éven be restricted to ranges less than
line-of-sight.

5-13. CONTROLS—AN/ARC-1. The equipment is
arranged for complete remote control by means of the
master radio switch, three operator’s radio output
boxes, and a control unit C-115/ARC-1. Each audio
output box forms a part of the aircraft and includes
jacks for the headser and microphone plugs. In addi-
tion, each audio output box includes a control which
allows the operator ro adjust the headser signal for
comfortable operation. The control unit C-115/ARC-1
provides a chan sel switch for selecting one of the
nine main channels and a guard-main switch. The
guard-main switch provides a choice of operation
on the selected main channel or the guard-channel,
or operation on the selected main channel and
monitoring on the guard channel. Windows are pro-
vided to show the guard- and main-channel operating
conditions. The guard-channel window shows "OFF,”
“R,” or "T/R,” indicating that the guard channel is
turned off, is set for receprion only, is set for trans-
mission and reception. The main-channel window
shows the number (1 10 9) of the selected main chan-
nel when the main channel is in an operating condi-
tion, or "OFF" when the equipment is set for opera-
tion on the guard channel only.

Mote

The "ON-OFF" switch at the radio operator’s
station is safetied in the "ON" position.

5.14. OPERATING PROCEDURE—AN/ARC-1.
MNote

Each time the equipment is turned on, allow
at least 20 seconds for the vacuum tubes to
reach operating temperature before operating
the microphone button.

a. For reception, turn the pilot's master radio switch
on the pilot’s pedestal to the "ON" position, the
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guard-main switch to the "BOTH" position, and
rotate the channel selector switch as required for
operation on the desired main channel. The equip-
ment will be signal for the reception of incoming
signals on the guard channel and the selected
main channel after the vacuum tubes reach operating
remperature.

b. Turn "ON" the AN/ARC-1 switch (hgure
>-1B-7) on the pilot’s interphone control box.

¢. Do not be surprised if the headset noise
somerimes heard with other receivers is absent; this
equipment suppresses such noise during the intervals
between incoming messages. While operating on the
main channel and monitoring on the guard channel
(guard-main switch in the "BOTH" position), recep-
tion on either channel may be prevented by inter-
fering signals or noise passed by the other channel
This interference may be suppressed by operating the
guard-main switch to the "MAIN T/R" or "GUARD"
position as required. If the desired signal is recog-
nized 1o be on the main channel, operate the switch o
the "MAIN T/R" position. If the desired signal is
recognized to be on the guard channel, operate the
switch to the "GUARD" position. The use of the
equipment is blocked for approximartely five seconds
when the switch i1s moved 1o the "GUARD" position,
This delay is required by the channel selector motor
in order to change the main channel r-f circuits for
operation on the guard-channel frequency. When the
operator wishes to talk, it is necessary only to press
the microphone button or throtle switch. Micro-
phones such as the NAF213264-6 (Navy type RS-38)
should be held with the lips just touching the face.
Keep the microphone face substantially vertical while
transmitting and talk in a loud, clear voice, but do
not shout. Regardless of the type of microphone used,
finish each word completely before starting the nexrt
one. Emphasize all terminal consonants such as "T"
and "G,” and emphasize with a distinct hiss all sibil-
ants such as "S,” "C"” and "Z.” The microphone but-
ton must be released afrer each transmission in order
for the equipment to operate for the receprion of
signals,

5-15. OPERATION OF AN/AIA-2ZA EQUIPMENT.
The purpose of this equipment is to provide the crew
with simplified control of the radio and interphone
equipment. The pilot, co-pilot, and radio operator
may monitor any combinarion of seven receivers. A
suitable volume control governs the audio our-put
level. They may also select interphone or any of three
transmitters. I'wo separate volume controls are pro-
vided on the crew station boxes, one for interphone
and one for radio. The station boxes in the wing have
no volume control and the pilots, co-pilot’'s and radio

operator’s control boxes have only one volume control,
which conrrols both ICS and radio volume.

5-16. CONTROL BOX C-69A/AlA-2A. The control

boxes are provided for pilot, co-pilot, and radio oper-
ator. Their functions are as follows:
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a. RECEIVER OUTPUT SELECTIONS. Nine with station boxes. However, in the "ICS ALL" posi-

toggle switches are provided and wired to permit
selection of any one or any combination of seven
receiver outputs without appreciable interference be-
rween receiver out-put circuits. lTo monitor any re-
ceiver, it is only necessary to operate the associated
switch to the "UP” position. When the switches con-
necting to navigation receiver outputs which pass
through the range filters are operated, the range-filter
switch must be operated to "RANGE,” "VOICE" or
"BOTH,"” as desired. While any number of receiver
outputs may be connected in parallel, the power out-
put from the isolation amplifier is reduced as the
number of receiver outputs operating in parallel 1s
increased. For this reason, only those receiver outputs
actually in use should be connecred to the isolation
amplifier by means of the toggle switches provided at
any one time.

b. MICROPHONE AND CONTROL CIRCUIT
SELECTION. The "MIC. SEL.” switch permirts
switching the microphone and associated control cir-
cuit to the interphone or any one of three transmitter
in-put circuits. Operarion of the various relay control
circuits is automartic after the proper selection is made.
Sidetone from a transmitter is received through the
receiver associated with that transmitter; however, the
switch for the receiver must be turned 6n before the
sidetone can be heard.

MNote

The position of the "OFF/RADIO TRANS.
FROM TURR. STA.” switch does not inter-
fere with the use of the vhf transmitter by
the pilot, co-pilot, or radio operator.

¢c. VOLUME CONTROL. The volume control
affects the outpur from the isolation amplifier for the
outpurts of the radio receivers associated with switches
S-205 through 5-209 only. The range of this control is
limited to approximately 9 db.

d. EMERGENCY JACKS. The microphone jack
on the control box may be used interchangeably with
the microphone jack on the jack box. The headphone
jack without the cap may likewise be used inter-
changeably with headphone jack on the jack box.
However, on the pilot’s and co-pilot’s control boxes,
the headphone jacks with the cap are cross-connected
so that, if one of these control boxes becomes defec-
tive, the individual affected may transfer to the jack
with the cap and listen to the output from the control
box which is still operartive.

5-17. STATION BOX C-T0A/AlA-2A. Numerous sta-
tion boxes are provided for members of the crew.
Their functions are as follows:

a. SELECTOR SWITCH. The three position
switch is marked "RADIO,” "1CS CREW,” and "1C5
ALL." This switch transfers both the microphone and
control circuits to the unit selected. The "RADIO"
position is not used in this installation. In the "1CS
CREW" position, the crew member may communicate
only with other members of the crew also equipped

tion, all crew members are connected to the inter-
phone circuir.

b. VOLUME CONTROL. Two volume controls
are provided: one for the interphone, the other for
the vhf radio. The radio volume control is not used
in this installation.

5-18. OPERATION OF SCR-269F RADIO COMPASS.
Two complete SCR-269F sets are installed in this air-
plane. The dual radio compass indicators at the pilot’'s
and navigator's stations have a separate arrow for each
set. one red and one green. The operation of the two
sets is identical.

5-19. GENERAL PROCEDURE—SCR-269F.

a. Turn "ON" either or both the compass red and
the compass green switches (Agure 5-1B-1 and -2) on
the radio operator’s interphone station box.

b. Set the radio control box switch o "COMP."” or
"ANT."” position.

¢. Push the control switch to operate green light
The green light identifies the radio control box in
control.

d. Rotare the bandswitch to the frequency band in
which operation 15 desired.

e, Turn tuning crank to the desired frequency in
kilocycles and rotate back and forth through resonance
to determine the exacr setting of the dial for maximum
clockwise deflection of the tuning meter. Listen for
station identification to be sure the correct station is
being received.

f. Radio compass SCR-269-F provides for aural
identification of keyed "CW" stations by means of
internal modulation controlled by the "cw-voice”
switch. Switch to "CW" when this type of operation
15 desired.

3-20, HOMING COMPASS PROCEDURE — SCR-
269-F. For homing operation, perform the operations
of paragraph 5-19 preceding and proceed as follows:

a. Turn the "VAR” knob on the navigator’s and
pilot’s indicator unril the azimucth zero is ar the index.

b. Switch o "COMP."

¢. Apply rudder in the direction shown by the indi-
cator pointer. When the indicator pointer 1s at zero,
the aircraft is headed roward the radio station. The
indicator pointer always points toward the radio sta-
tion. If the pointer is to the right of zero, the station
is to the right of the aircraft’s heading.

d. Adjust "AUDIO" of interphone control for saus-
factory headser level.

e. Since in "COMP." operation, the equipment has
an excellent automartic volume conrtrol action, it 15 not
practical to home on a radio range course and fly it
aurally at the same time.

f. Radio compass homing operation is such that air-
craft will ultimartely arrive over the radio station an-
tenna regardless of probable drift due to cross wind.
However, the flight path will be a curved line, and
coordination with ground fixes or landing felds along
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the route will be either difficult or impossible. Con-
sequently, it 15 often expedient to fly a straight-line
course by off-setting the aircrafc’s heading to com-
pensate for wind drift. To do this, determine the wind
drift either with the drift sight or by noting the
change in magnetic compass reading over a period of
time while homing with the radio compass. A de-
creasing magnetic bearing indicates a wind from the
left, while an increasing magnetic bearing indicates a
wind from the right. By rtrial and error, find the
correct up-wind radio compass angle as shown by the
indicator pointer providing the minimum rate of
change of magnetic compass reading. The scale on
the indicator shows the deviation of the aircraft’s
heading from the direction of the radio station,
directly, in degrees.

521, DIRECTION FINDING PROCEDURE,
VISUAL METHOD—SCR-269F. For operation as an
automatic visual indicating direction finder, perform
the operations of paragraph 5-19 and proceed as fol-
lows, using the navigator’s indicator:

a. Switch o "COMP.”

b. Prior to making fix determinations, the stations
to be used should be located on the map, tuned in,
identified, and the dial reading logged. This avoids

delay and error at the time of obtaining the fix.

¢. For best accuracy, several bearings should be
taken in rapid succession thereby eliminating error
caused by the distance traveled berween bearing obser-
vauons. Bearings cannot be accurate unless the air-
craft 15 held on a steady heading.

d. Adjust "AUDIO"” or interphone control for de-
sired headset level.

e. With the "VAR" knob on the navigator's indi-
cator set the azimuth scale so that the numerical value
of the aircraft’s magnetic heading is at the index.

f. Determine the magnetic variation for the locality
over which the aircraft is passing and rotate the
"VAR" knob for the required correction in the direc-
tion indicated by the arrows. The knob is marked
with arrows to show the proper direction of rotation
to compensate for east or west variation.

g. Record the bearing by the tail end of the bearing
indicator pointer. This will be station-to-aircraft bear-
ing from north.

h. To obtain a fix, take bearings on three or more
stations, 30 degrees or more from the line of direction
of any one station, and plot them on a map. The inter-
section of the plotted lines is the position of the air-
craft at the time of observation.

i. In this equipment if the instructions have been
followed, the radio compass deviation is compensated
for automatically and need not be considered when
taking bearings.
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5-22, DIRECTION FINDING PROCEDURE,
AURAL-NULL METHOD—SCR-269F.

a. Switch to "LOOP,"” push control switch to obtain
green light, and tune in desired station. When listen-
ing for station identification, it may be necessary to
rotate the loop to a maximum signal position to obtain
a good intelligible signal. The aural widch of the
loop null may be decreased somewhat by using “CW™
operation. "CW" operation is also necessary to identify

keyed "CW" stations.

b. Adjust "AUDIO" or interphone control for de-
sired headset level.

c. Using the "VAR"” knob on the navigator’s indi-
cator, set the bearing scale so that the numerical value
of the aircraft’s magnetic heading is at the index mark.

d. Determine the magnetic variation for the
locality and rotate the "VAR" knob for the required
correction in the direction indicated by the arrows.
The knob is marked with arrows to show the proper
direction of rotation to compensate for east or west
variation.

e. Using the "LOOP L-R" switch, rotate the loop
for minimum headset volume and read the bearing
indicator. If the signal null exists over too wide an
angle, greater accuracy may be obtained by placing
the "AUDIO"” knob fully clockwise and locating the
null by either listening for the disappearance of the
audio signal or noting the dip in tuning meter
deflection.

L. Record the bearing shown by the tail end of the
bearing indicator pointer. Bearings are subject to
180-degree ambiguity.

g. Fixes may be obtained as by the visual method,
except that the 180-degree ambiguity must be resolved
by a different method. Roughly draw lines from the
positions of the radio stations at the approximate
angles indicated by the bearings obrained in preced-
ing paragraph 5-22, step f, using arrows to show the
directions the lines are drawn from the stations. Ex-
tend the lines until they meet. If all arrows point to
the intersection, the position is correct, and bearings
may be plotted accurately as in paragraph 5-21, step h;
if not, the entire fix should be retaken with the bear-
ing pointer rotated approximately 180 degrees for all
those bearings whose arrows point away from the
inrersection.

5-23. ANTENNA AND LOOP RECEIVER PROCE-
DURE—SCR-269F. Perform the operation described
in paragraph 3-19 and proceed as follows:

a. For antenna reception set the funcrion switch to
“ANT.” and adjust the interphone knob or the
"AUDIO" knob of the radio control box for satisfac-
tory headsetr volume. For the best definition of radio
range signals (berween 200 and 420 kc), set the inter-
phone control fully clockwise and adjust the

"AUDIO" knob for the lowest usable headset volume.

b. For loop reception, if reception on the antenna
is noisy because of precipitation staric, commonly
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known as rain or snow static, possibly loop reception
may be employed for better results. Turn function
switch to "LOOP"” position, Depress "LOOP L-R"
knob and turn to "L"” or "R" holding until maximum
signal strength is obtained. Adjust the "AUDIO”
knob for desired headset volume. To rotate loop at
slow speed, do not depress "LOOP L-R" knob when
turning it to “L"” or “R.” For the best definition of
radio range signals on "LOOP,” it is necessary to
maintain the loop near the 9 or 270 degree position,
set the interphone control fully clockwise, and adjust
the "AUDIO” knob for the lowest usable headsert

volume.

Note

Cone of silence indications with "LOOP"
receiver operation depend on the particular
type of range transmitting antenna and the
mounting of the loop on the aircraft and
therefore are not always reliable. In some
cases, an increase instead of decrease in signal
strength will be noted.

5-24. PRECAUTIONS DURING OPERATION—
SCR-269F.

a. For aural reception of A-N signals, operate the
equipment on “ANT." or "LOOP" instead of
"COMP.” since the action of the AVC in the "COMP."

position will cause broad course indications.

b. For best definitions of A-N signals on "ANT."
or "LOOPR,” the "AUDIO" control must be set to the
lowest usable audio level and must be reduced as A-IN
signals increase,

¢. During periods of precipitation static, operate on
"LOOP” and, for best reception, rotate the loop until
a maximum signal is obtained.

d. For aural reception of A-N sigoals on inter-
phone, the interphone volume control must be sec
fully clockwise, and the "AUDIO" control on the
compass control box used to reduce headset volume.
This is essential to obrain proper course definition.

e. When determining direction on “"LOOP” by
aural-null method, there is an 180-degree ambiguity,
and the direction of the station may be 180 degrees
from the null obtained. The broadness of the null
with aural-null direction finding depends on the
strength of the signal. Strong fields produce very
sharp nulls, sometimes as small as 1/10 degree. Vary
“"AUDIO" control until null is of satisfactory width.
The tuning meter may be used as a visual null indi-
cator.

f. For loop operation if the loop should be in the
null position when flying on a radio range course, the
signal may fade in and out and possibly be mistaken
for a cone of silence. Cone of silence indications are
not reliable on loop type radio range stations when
the radio compass is operating on "LOOP.” The
signal may increase in volume to a strong surge when
directly over the station instead of indicating a silent
ZOME,
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g. To select radio stations providing stable bearing,
tune equipment carefully. If an interfering signal is
heard in the headset, it is probably causing an error
in bearing. To check, tune a few kilocycles eicther side
of resonance. A change in bearing with rtuning indi-
cates an interfering signal. If station interference
exists, select another station or proceed by other means
of navigation until closer to the desired station. Care
must be exercised when taking bearings on stations
broadcasting the same program, as they may be mis-
taken for another station. Avoid taking bearings on
synchronized stations, except close to the desired sta-
tion. If the radio station stops transmitting or fades,
especially code stations operating in a network, bear-
ings might be taken on other stations of the same
frequency, thus causing errors. Do not use a station
for bearings unless it can be identified by the headser
signal on "COMP.” operation.

h. Check dial calibrations against actual station fre-
quencies, If the calibration is wrong, report the de-
fect. When homing, fly the airplane with the indicator
pointer at zero or fluctuating equally slightly left and
right. Do not depend on tuning meter as a distance
meter. Do not disturb any internal adjustments.

i. Night effect or reflection of the radio wave from
the sky is always present. It may be recognized by a
fluctuation in bearings. The remedy is: (1) Increase
altitude thereby increasing the strength of the direct
wave; (2) take an average of the fluctuations; or (3)
select a lower frequency station. INight effect is worse
at sunrise and sunset. Night effect may be present
on stations at 1750 kc at distances greater than 20
miles; as the frequency decreases, the distance in-
creases until at 200 kc the distance will be aboutr 200
miles. Satisfactory bearings, however, will often be
obtained at much greater distances than stated, and
unsatisfactory bearings may be obtained at shorter dis-
[ances.

j. To obtain accurate station bearing when close
to a station, accurate bearings cannot be taken with
the airplane in a steep bank. This is especially applic-
able to reception of signals from instrument landing
trucks. Only head-on bearings are entirely dependable.
If side bearings are taken, keep the wings horizontal.
Do not depend on two stations for a fix of location; at
least three station bearings should be used. In general,
a set of stations with bearings spaced approximately at
equal intervals throughout 360 degrees will give best
accuracy,

k. For operation under adverse weather conditions,
this equipment should provide compass bearings dur-
ing conditions of moderate precipitation static which
interrupt normal reception. On occasions where severe
precipitation static is present, especially when dis-
charges occur from parts of the airplane surfaces, it
will be necessary to operate on "LOOP" position. In
this position, satisfactory reception and aural-null
direction finding will be possible most of the time.
The type of precipitation static existing in air mass
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fronts at different temperatures can be avoided by
crossing the air mass front ar right angles and then
proceeding on desired course instead of flying along
the air mass front.

l. For "CW.-VOICE" and "COMP."” operations when
receiving modulated signals, intelligibility is greacly
reduced as the "CW-VOICE” switch is set to "CW."”
Operation of the equipment when the function switch
1s set to "COMP.” is not affected by rhe position of
the "CW-VOICE" swirch.

m. Erroneous or fluctuating bearings, in some in-
stances, are produced by reflection of radio waves from
the mountains. This phenomenon is called mountain
effect and is known to exist under certain conditions
in the vicinity of Piusburgh and Salt Lake City. Be-
cause of this effect, bearings taken when flying over
mountainous terrain, should not be relied upon ex-
plicitly. An additional effect, not unlike that discussed
in preceding paragraphs, has been observed to a lim-
ited extent when the radio wave travels through a cold
front.

n. Check the loop control switch located above the
pilot’s head. Select "LP-21" loop for normal operation
of equipment. - Select "MN-24" loop for use of receiver
as communicating receiver under adverse noise condi-
tions or for aural-null homing under adverse noise
conditions.

5-25. OPERATION OF ARN-8. The R-8/ARN-8 re-
ceiver requires no adjustment or attention of any kind
after mounting. Alignment has already been made,
and the receiver power switch locked "ON." When
mounted and connected 1o antenna, power supply, and
instrument panel, the receiver is in operation. The
audio output of the receiver, in two channels, is fed
into the audio circuits of the plane at the interphone
control box. Turn "ON" the AN/ARN-8 switch (fig-
ure 5-1B-3), and the signals will be heard by anyone
listening on the circuit involved. The tone varies with
the type of marker beacon being passed, since it repre-
sents the modulation of the rransmitter. The presence
of the signal tone in the phones indicates thar the
plane is over a marker beacon, and the nature of the
tone will give an indication of the type of marker
beacon.

5.26. OPERATION OF RADIO ALTMETER—
AN/APN-1. The radio altimeter supplies actual
altitude above terrain measured on a two-scale indi-
cator with 0-400-foor and 400-4000-foot scales; and alti-
tude limir indicator composed of red, white, and green
lights which indicates altitude with relation to a
preset altitude. The preser altitude can be selected by
the altitude limit switch in one of the 11 different
altitudes berween 50 and 300 feet on the low range
and between 500 to 3000 feet on the high range. Oper-
ation is normally as follows:

a. POWER. With main battery switch "ON,” turn
on the "ON-OFF"” switch on the altitude limit indi-
cator.
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b. RANGE SWITCH. No ground check is neces-
sary, bur flickering of the needle on the indicator
should be checked. First set range switch to 0-400-foor
scale. After sufficient altitude is obrained, switch to

high range.
f WARNING |

You
| ICAN'T

|DEPEND

ONIT |

The altimeter may read high below 600 feet
on the high range and should not be relied on
below this altitude, unless the particular in-
stallation is known to be operating correctly.

c. ALTITUDE LIMIT SWITCH. An altitude limit
indicator composed of red, white, and green lights is
mounted in the instrument panel, This indicator oper-
ates in conjunction with an altitude limit switch. One
of 11 different altitudes may be preselected by this
switch. When altitude is preselected, only the white
light will be on if the airplane is flying at the pre-
selected altitude; only the green light will be on if
above the preselected altitude; only the red light will
be on if below the preselected altitude.

5-27. OPERATION OF LM SERIES
Mote

The frequency meter draws its plate current
from the aft BC-348 receiver, and therefore
the aft BC-348 receiver must be on before the
frequency meter will operate.

5-28. CORRECTING TO CALIBRATION — LM
SERIES. Betore attempting to make any fre-
quency adjustments, the heterodyne oscillator should
always be correcred to agreement with the calibration
through comparison with the crystal oscillator at the
crystal check point nearest to the frequency desired.
Comparison between the crystal and heterodyne oscil-
lators may be made at many points over the calibrated
range through the employment of the fundamental or
harmonic frequencies of either or both oscillators.
Comparison between the two oscillators is affected by
rotating the heterodyne tuning control through a por-
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tion of the scale range corresponding to the crystal
check point desired and noting the beat tones as
heard in a pair of 600-ohm headphones plugged into
the phones jack, the modulation switch must be set to
the "OFF" position. To correct the heterodyne oscil-
lator preparatory to setting on any desired frequency
within the calibrated range, proceed as follows:

3-29. From the high or low frequency indices on the
front and rear covers of the calibration book, deter-
mine in which band the desired frequency is locared
and set the frequency band switch to correspond.

3-30. Also, from the frequency indices, ascertain on
which page the desired frequency is listed. The crystal
check point nearest the desired frequency, together

with the dial setting, will be found noted in red at
the bottom of this page.

3-31. Set the heterodyne oscillator scales to agree with
this crystal check point dial serting: crystal and both
power switches "ON;"” modulation switch "OFF.” A
beat note will most probably be heard in the phones,
as a complete absence of beat tone can result only from
four possible conditions, as follows: when the heter-
odyne oscillator is exactly on calibration, when it is
so far off calibration thar the beat frequency is above
audibility; when the modulation switch is set to
"ON,” and when the equipment is defective. How-
ever, should no beats be heard, which of the first two
of these conditions may exist can be determined by
rotating the corrector dial to where the beats become
audible and noting the direction of change. If the
third or fourth condition is the cause, no beaws should

be heard at any point in the complete heterodyne
oscillator range.

5-32. With the heterodyne oscillator dials on the de-
sired crystal check point setting, the heterodyne oscil-
lator frequency should be adjusted as close to the
crystal oscillator frequency as possible, by rotation of
the corrector dial only. Adjust the corrector to pro-
duce zero beat at the strongest beat point within its
range. After the operator has become familiar with
the equipment, it will be found that this adjustment
can be precisely made to practically zero beat. This is
possible because the design is such that all locking-in
tendencies have been minimized, and characteriscic
rushes due to the rise and fall of the beat frequency
peaks are aurally recognizable well below the lower
limit of audible tone.

Note

In making the first correction to calibration
immediately after any installation or physical
modification, the dial hundreds scale should
be read from a position directly in line.

When so corrected, the heterodyne oscillator fre-
quency will agree with the calibration to within the
reset accuracies previously quoted throughout the
range of frequencies included in all the pages to
which this particular crystal check point applies, pro-
vided: that the ambient temperature remains constant,
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and the filament and/or plate supply voltages do not
vary by more than 10 percent.

5-33. READJUSTMENT OF TRIMMER CAPACI-
TORS—LM SERIES 14. It may be found that the
heterodyne oscillator cannot be corrected to agree
with calibration, particularly if the frequency meter
is installed in a locality where either extreme condi-
tion of humidiry prevails. Under such conditions, and

then only, it becomes necessary to reset the heterodyne
trimmer capacitors. Access to the trimmer adjusting

screws may be had through the holes in the upper
right-hand corner of the frequency meter panel after
swinging aside the L and H cover plates. An ordinary
screwdriver will be required to make these adjust-
ments, the necessary procedure being as follows:

a, Place the unit in operation with the frequency
band switch set to low and modulation switch to
“OFF." Allow the unit to warm for a period of at
least 10 minutes before proceeding.

b. Set the dial units and dial hundreds scales to
agree with the reading given for 250 kcs. Set the
corrector dial ar midscale (5.5 divisions).

¢. After determining that the dials are set correctly
as in step b, insert the screwdriver through the L hole
in the panel and rotate the trimmer capacitor toward
the right, while listening in the phones, until the
heterodyne oscillator is set to zero beat with the
crystal calibrator.

d. Check the ability of the corrector to reset the

heterodyne oscillator to zero beat at all crystal check
points listed on the back cover of the calibration book.

e. If the frequency meter cannot be corrected at all
crystal check points in the low band with the trimmer
adjustment that was made with the corrector set at
5.5 for 250 kcs, the processes outlined in steps ¢ and d
should be repeated with the corrector set to 6 divi-
sions for 250 kcs.

f. By thus progressing, a setting of the L trimmer
will be found where it will be possible with the cor-
rector to reset the unic to zero bear at all crystal check
point readings given for the low band in the calibra-

tion book.

g. Cover the L trimmer and repeat the preceding
processes with the frequency band switch set to

"HIGH" and the dial units and dial hundreds scales
set to agree with the reading given for 4000 kcs on
page 34 of the calibration book. Adjust the trimmer
capacitor through the H hole to the position where it

is possible with the corrector to reset the heterodyne
oscillator to zero beat at all crystal check points listed
for the high band.

5-34&. TRANSMITTER ADJUSTMENTS —LM
SERIES 14, Briefly, the method of adjusting a trans-
mitter to a desired frequency consists of zero beating
the transmitter frequency with the proper heterodyne
oscillator frequency, effecting the comparison by means
of a pair of headphones plugged into the phones jack
located on the front panel of the frequency meter, The
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crystal and modulation switches should be in the
"OFF"” position during the process. Specifically the
procedure is as follows:

a. Correct the heterodyne oscillator to calibration
at the crystal check point nearest to the desired fre-

quency.
b. Turn the crystal switch o "OFF.”

¢. Turn the frequency meter tuning control to the
dial setting of the desired frequency as given in the
calibration book. Do not disturb the corrector adjust-
ment.

d. With the frequency meter pick-up lead loosely
coupled to the transmitter output, tune the trans.
mitter to give an audible beat in the phones.

e. Adjust the RF coupling control to obtain a com-
fortable signal level in the headphones.

f. Tune the transmitter to zero beat with the fre-
quency meter,

Note
Steps b thru f should be accomplished in

the shortest possible interval following step
a, otherwise voltage and/or temperature
changes may cause the frequency meter -
drifr.

5-35. RECEIVER ADJUSTMENTS CW—LM SERIES
14. The method of adjusting a receiver to a desired
frequency consists of tuning the receiver to the proper
heterodyne oscillator out-pur frequency, effecting the
comparison by means of a pair of headphones con-
nected to the receiver out-put circuit. The method
varies with the character of signal reception involved.
To tune a CW receiver to a desired frequency, proceed
as follows:

a. Correct the heterodyne oscillator to calibration
at the crystal check point nearest the desired fre-
quency. The modulation switch must be set to "OFFE.”

b. Turn the crystal switch to "OFF" and transter
the phones from the frequency meter to the receiver
out-put jack.

€. Turn the frequency meter tuning control o the
dial setting of the desired frequency as given in the
calibration book. Do not disturb the corrector adjust-
ment as made in step a preceding,

d. With the frequency meter pick-up lead loosely
coupled to the receiver antenna lead, tune the receiver

to give an audible signal in the phones,

€. Adjust the RF coupling conrtrol to obtain a com-
fortable signal.

f. Adjust the receiver tuning to thar side of zero
beat which results in best receprion conditions for the
particular operator concerned.
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Steps b thru f should be accomplished in
the shortest possible interval following step
a, otherwise voltage and/or temperature

changes may cause the frequency merter to
drifr.

5-36. RECEIVER ADJUSTMENT MCW—LM SERIES

14. To tune an MCW receiver to a desired frequency,
the following procedure applies:

a. Correct the heterodyne oscillator to calibration
at the crystal check point nearest to the desired fre-
quency, the modulation switch must be set to "OFF."”

b. Turn the crystal switch to "OFF" and transfer
the phones from the frequency meter to the receiver
out-put jack.

¢. Turn the frequency meter tuning control to the
dial setting of the desired frequency as given in the
calibration book. Do not disturb the corrector adjust-
ment as made in step a preceding.

d. Turn the modulation switch o "ON."”

e. With the frequency meter pick-up lead loosely
coupled to the receiver antenna lead, tune the receiver
to give an audible signal in the phones.

f. Adjust the RF coupling control to obtain a com-
fortable signal.

g. Adjust the receiver tuning for maximum re-
sponse.

5-37. FREQUENCY MEASUREMENTS—LM SERIES
14. The model LM-10 crystal calibrated frequency
indicating equipment may also be employed for accu-
rately measuring a frequency emitted from an excernal
source, whether it be of local or remore origin, pro-
vided that such frequency lies within the calibrated
range. If it is desired to measure accurately the emit-
ted frequency of an adjacent transmitter or oscillator,
the order of which is approximately known, the hetero-
dyne oscillator is first corrected to the crystal check
point nearest to the approximately known frequency.
The modulation switch must be set o “OFF.” The
actual frequency is then determined, after loosely
coupling the frequency meter pick-up wire w the
source and turning the crystal switch to "OFF," by
turning the frequency meter tuning control o the
zero beat point found nearest the setting given for the
approximate frequency and reading from the appro-
priate frequency column, opposite the resultant dial
setring, in the calibration book. If the order of the
frequency to be measured is absolutely unknown, it
may first be determined to an approximation most
readily with the aid of an absorption type wavemerer,
following which the actual frequency is determined as
explained in the preceding sentences. When it is
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desired to measure accurately a frequency of remote
origin, the signal is first tuned 1n on a radio receiver
and the approximate frequency noted from the receiver
calibration. The heterodyne oscillator of the frequency
meter 15 next corrected to calibration ar the nearest
crystal check point. The erystal swicch is then turned
to "OFF." The phones are transferred back to the
receiver out-put jack; rthe frequency meter pick-up
wire 15 loosely coupled to the receiver antenna lead;
and the frequency meter tuning control is turned until
its signal 15 heard in the phones. If the signal in
question 15 CW in character, the receiver 15 tuned to
zero bear, and the frequency meter is tuned to zern
beat with the receiver modulation switwch "OFF."” If
the signal is modulated, both the receiver and fre-
quency meter are adjusted for maximum response, and
the frequency meter modulation switch is turned o
"ON." In both cases, the frequency read from the
appropriate column in the calibration book for the
resultant frequency merer dial sewing is the frequency
of the signal in question.

5-38. OPERATION OF AN/APN-4 LORAN EQUIP-
MENT. Operation of the Loran equipment involves
many basic adjustments prior to its use in flight. Com-
plete dertails for accomplishing these adjustments are
found in the Equipment Operating Manual. The fol-
lowing preflight tests must be made by the operator.

3-39. PRELIMINARY CHECK AN/APN-4. Before
proceeding, turn the "LORAN APX POWER" switch
located at the flight engineer panel to "ON." Check
the frst counter in the following sequence: (1)
trace separation, (2) number of counts, (3) coinci-
dence of markers, and (4) horizontal amplitude of
trace, Check the second counter in che following
sequence: (1) trace separation, (2} number of counts,
and (3) horizontal amplitude of trace. Check the third
counter as follows: (1) trace separarion, (2) trace cen-
tering, (3) horizontal amplitude of rrace, and (4) num-
ber of counts. Check the fourth counter by determin-
ing the number of counts. Check station selector
alignment in all positions. Check "COARSE" and
"FINE" delay circuit adjustments. Check sensitivity
of the receiver by disconnecting the antenna cable
from the receiver and turning the "GAIN" control to
minimum clockwise position and "AMP. BALANCE"
control to center index. The heavy grass on both indi-
cator traces should be 1/2 inch high or more. Rotart-
ing the "AMP., BALANCE" control clockwise and
counterclockwise should cause the grass to disappear
on the bottom and top traces respectively.

5-40. OPERATING PROCEDURE AN/APN-4. After
preceding checks are made, the equipment is ready
tor use. The following operations are performed dur-
ing flight:
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a. Turn "ON-OFF" switch to "ON" position (on
the receiver). Ser "SWEEP SPEED" control in posi-
tion "'1.” Center "TAMP. BALANCE" knob. Set station
selector switch to the correct station number.

b. Turn "GAIN" knob slowly to right until pulses
are visible on the trace lines. Use "CRYSTAL PHAS-

ING” control to correct drifring of pulses.

c. By means of "LEFT-RIGHT" switwch, place left-
hand pulse on "A" pedestal.

d. Turn "COARSE" control until "B" pedestal is
centered under "B" pulse.

€. Adjust "AMP. BALANCE" control so that ampli-
tude of both pulses are approximately equal. Adjust
"GAIN" control so that the height of these pulses is
satisfactory. Correct drift by adjusting "CRYSTAL
PHASING" control.

t. Turn "SWEEP SPEED" 1o position "2." Correct
any drift by adjusting "CRYSTAL PHASING" con-
trol. Turn "FINE" control until "B"” pulse is directly
below "A" pulse,

g. Turn "SWEEP SPEED” to position “3.” Adjust
"LEFT-RIGHT"” switch until pulses are in center of
the trace line. Adjust "FINE" control until both pulses
are directly centered.

h. Turn "SWEEP SPEED" switch to position "4."
Adjust "FINE" control and "AMP. BALANCE" con-
trol uncil leading edges are superimposed.

1. Calculate cime berween reception of pulses by set-
ting the "SWEEP SPEED" to position “5" and count-
ing 10 microsecond spaces between it and first 50
microsecond index on lower trace. Record the count.
Repear operation by turning to position "6,"” counting
50 microsecond spaces. Repear for position "7, each
space representing 500 microseconds. Total the read-
ings for the final value. If sky waves instead of ground
waves were used to obrain this reading, a sky wave
correction must be applied ro the reading to obtain a
correct line of position.

5-4l. OPERATION OF AN/APX.-2 EQUIPMENT.
Operators must be thoroughly familiar with the equip-
ment controls. Hence for complete and comprehen-
sive description of all controls, including preset
maintenance adjustments, the operator should be ac-
quainted with the Equipment Operating Manual. The
following is an abbreviated operating procedure;

a. PREPARATION. Before actual operation is be-

gun, check that a complete destructor-firing circuit
test has been performed in accordance with instruc-

62 RESTRICTED

www,agplane.nl



RESTRICTED
AN 01-35CA-1

tions of Equipment Operating Manual; check that the
guard latch marked "PUSH" effectively prevents the
accidental rotation of the master control switch to its
"EMERGENCY" position; and the red guard cover is
closed and wired down over the "DESTRUCT™ switch.

b. TO START THE EQUIPMENT. Before pro-
ceeding, check that "LORAN APX POWER" switch
on the flight engineer panel is turned on. On the
pilot control unit, rotate the master control switch
5403 clockwise away from the "OFF"” position and set
in the desired operating position,

c. TO CHANGE SELECTOR SWITCH POSI
TIONS. On the operator control unit, rotate the
selector switch 5302 to the position designated by the
commanding officer. Unless otherwise designated,
$302 is set and left in position "1."

d. FOR INT OPERATION. On the pilot control
unit, throw the "INT"” switch 5401 to the "ON" posi-
tion; or, on the operator control unit, hold the "INT”
switch 5301 mementarily in the "PRESS” positon.

e. FOR G-BAND OPERATION. On the pilot con-
trol unit, throw the "G-BAND" switch 5402 tw the
"ON" position or flip it to the "TIME" position,

f. FOR ROO OPERATION. On the pilot control
unit, rotate the master control switch S403 to the
"ROO" position. only by specific direction of the com-
manding officer and only if a specihed "ROO™ adjust-
ment has been made inside the receiver-transmicter
unit by the maintenance crew,

g. FOR DISTRESS OPERATION. On the pilot
control unit, push the guard latch H 410 1o the right,
tilting 1t up, and rotate the master control switch o0
the "EMERGENCY"™ extreme clockwise position.

h. TO DESTROY THE RECEIVER TRANSMIT-
TER UNIT. If possible, warn operating personnel to
stand clear of the receiver transmitter unit. On the
pilot control umit, raise the red guard cover, break-
ing the safety wire, and throw the "DESTRUCT™
switch to the "ON" position.

i. FURTHER OPERATING PROCEDURES. In-
formation on further operating procedures must be
obtained from the commanding officer and the Equip-
ment Maintenance Manual.

]- TO STOP THE EQUIPMENT. On rthe pilot
control unit. rotate the master control switch to the
extreme counterclockwise position marked "OFF."

5-42. OPERATION OF THE AN/ARC-5. Any of
the LF-MF-HF receivers may be operated by remote
control on voice, or CW by use of the type C-26/ARC-5
control unir, as follows: (a) turn the CW-voice switch
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to "CW?" for receprion of continuous-wave keyed sig-
nals or to "V" for reception of voice or tone-modulated
signals, (b) tune to the desired frequency as indicated
on the direct-reading tuning dial, (¢} increase the
manual sensitivity control to maximum tolerable signal
output or noise level, and (d) adjust the receiver tun-
ing to determine whether desired signal is on the air.
If it 15 not, leave the dial sec ro the desired frequency;
(e} when using the navigation receivers for reception
of radio range, homing, or direction finder signals,
keep the manual sensitivity control at a setting corre-
sponding to the weakest usable signal. If the sensi-
tivity is not reduced manually to a low value when
receiving radio range, homing, or direction finder sig-
nals, the course indications will be broad due to the
AVC action. When using the communication receivers,
keep the manual sensitivity control at a setting corre-
sponding to the maximum twlerable noise level.

Note
The built-in AVC will automartically adjust
the sensitivity of the receiver to weak or
strong signals over a wide range producing
about the same audio output in the headser,

5-43. NAVIGATOR'S STATION. (See figure 5-1A.)

5-44. Provision is made for the installation and stow-
age of the following equipment at the navigator's
station:

a. One Mark 5-A plotting board and base,

b. One nnvigmur's CASE,
¢. One E-6B compuror.

d. One vector plotting machine,

e. One parallel ruler (15 inches).
f. One astro compass.

g. One Mark 5 sextant and case with arm.
h. Two navigational watches and boxes.

i. Two-part 7 x 50 power binoculars.

5:45. ASTRO COMPASS MOUNTING BRACKET.
An astro compass mounting bracker for the astro com-
pass is stowed at the navigator’'s station. Two adaprer
sockets on the navigator’s hatch are provided for the
mounting of the bracket. They are arranged so as to
provide four positions of the compass,

5-46. OXYGEN SYSTEM.

5.47. There are provisions for the installation of
15 individual 295-cubic inch diluter demand oxvgen
units. (See hgure 5-2.) By pulling the lockpin ar the
base of the bracket, the cylinder may be lifted clear
and slung over the shoulder for poriable use. Face
masks are stowed under the bunks on the flight deck.
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WARNING I

All personnel using oxygen equipment should
familiarize themselves thoroughly with the
symptoms of anoxia (for further information
refer to Technical Note 30-41) so that they
will ar all times be on the alert to detect
oxygen deficiencies before serious physical
effects have been encountered.

5-48. OXYGEN PREFLIGHT CHECK LIST. The
following items shall be checked while the plane is

on the ground prior to flight in which oxygen is to
be used, or is likely to be used, to assure proper func-
tioning of the oxygen system.

a. Emergency valve closed.

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

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

Mote

If leakage was found by c. preceding, test
further. Open cylinder valve, carefully not-
ing pressure gage reading, then close cylinder
valve. If gage pointer drops more than 100
pounds in 5 minutes, there is excessive leak-
age, and such an oxygen system must be re-
paired prior to use.

d. Check mask fit by placing thumb over end of
mask tube and inhale lightly. If there is no leakage,
mask will adhere tightly to face due to suction created.
If mask leaks, tighten mask suspension straps and/or
adjust nose wire. Do not use mask that leaks.

e. Couple mask securely to breathing tube by means
of quick-disconnect coupling. Mating parts of coup-
ling must not be cocked, but be fully engaged.

f. Open cylinder valve. Depress diaphragm knob
through hole in center of regulator case, feel flow
of oxygen into the mask, then release diaphragm knob.
Breathe several times, observing oxygen flow indi-
cator for blink verifying the positive flow of oxygen.
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Mote

Since the amount of added oxygen is very
small at sea level, the oxygen How meter may
not operate while the plane is on the ground.
In this case turn air valve to "OFF"” or "100%
OXYGEN" and test again. If oxygen flow
indicator operation is now satisfactory, reset
air valve to "ON" or "NORMAL OXYGEN"
in which setting adequate oxygen flow and
blinker operation will be assured at oxygen
use altitudes.

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

5-49. OPERATION OF OXYGEN SYSTEM. To

operate oxygen system, proceed as follows:

a. Open oxygen cylinder valve. Pressure gage
should read 1800 = 50 pounds per square inch if
cylinder is fully charged.

b. Set air valve ro "ON" or "NORMAL OXYGEN"
position, except when the presence of excessive carbon
monoxide is suspected, then set to "OFF” or "100%
OXYGEN" position.

¢. Put on the oxygen mask. Be sure that quick-
disconnect coupling is fully engaged.

d. Check mask fit by squeezing mask tube and
inhaling lightly. Mask will adhere tightly to face due

to suction if there is no leakage. If mask leaks,
tighten suspension straps.

CAUTION

| S
m

Never check mask fit by squeezing mask tube
while emergency valve 15 "ON."

&4 RESTRICTED
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Diluter demand oxygen unit G
Diluter demand regulator 7
Flow indicator 8
Cylinder valve 9
Shoulder sling for portable use 10

Figure 5-2—0xygen

e. Breathe normally and observe oxygen flow indi-
cator to verify positive flow of oxygen.

f. Frequently check cylinder pressure gage for state
of available oxygen supply and oxygen flow indicator
for flow of oxygen to mask.

g. Upon completion of oxygen flight, close oxygen

cylinder valve.

5-50. ENDURANCE OF OXYGEN SYSTEM. The
oxygen endurance table gives in tabular form the
endurance hours of oxygen available, with the diluter
on and off, from one 295-cubic inch capacity cylinder
based on 1800 ro 300 pounds per square inch.

OXYGEN ENDURANCE HOURS |
Diluter—Demand | Diluter—Demand
Alticude In Regulator With Regulator With
Feet | Diluter "OFF” |  Diluter "ON”
5,000 1.06 4.1
10,000 121 4.9
15,000 1.49 5.8
20,000 1.90 5.2
25,000 _2.35 ~ 3.5
RESTRICTED

Installation bracket

Quick disconnect coupling (to face mask)
Emergency by-pass valve

Cylinder pressure gage

Air diloton wvalve

System

Mote

During normal operations the air dilution
valve should be turned to the "ON" position,
thus obtaining the maximum economy and
endurance from the oxygen supply aboard.
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5-51. HEATING AND VENTILATING SYSTEM.

2-32. The heating and ventilating system consists of
four combustion heaters. The two forward heaters are
located on the left and right of the flight deck. Hear
and ventilation is supplied to the flight deck, galley,
baggage compartment and lower forward deck. The
lefr heater is arranged for heating and ventilating the
airplane on the ground as well as in the air. The
switch over from ground operation ro flight opera-
tion is automatic. There 1s a foot warmer controlled
by a manually operated damper for the pilot and co-
pilot and a manually operated main shut-off damper
next to the pilot’s seat, which stops the Aow of air to
the cockpit. The galley is provided with an adjustable
exhaust to assure sufficient ventilation when the hawch
to the flight deck and the door are closed. The flight
deck heater control panel is located on the Hight

engineer's switch panel.

5-53. The aft two heaters are located on the right and
left side of the aft stair well and they supply the aft
upper and lower passenger compartments with hear
and wventilation. The aft heater control panel is
located on the forward left side of the stair well.

3-33A. OPERATION OF THE HEATER SYSTEMS.

To operate the heaters proceed as follows:

a. See thar the fuel valves between the bubbt am-
ber and service tank in the fuel compartment & well
as all valves to each heater, are fully open.

CABIN HEATER CONTROLS

NOTE: WHEN HEATING START FUEL FusPF FIRST
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Figure 5-3. Flight Deck Heater Control Panel
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b. See that the intake damper between the scoop
and the heater is fully open.

¢. Close the cabin heater circuit breaker switches
located on the flight engineer’s switch panel for for-
wiard heaters and the afr side of the afi cargo compart-
ment bulkhead for aft heaters.

d. Throw fuel pump switch to the "START" posi-
tion for the forward heaters until the indicator lights
come on. (Sec fAigure 5-3). For the aft heaters, throw
fuel pump switch o "ON" then throw the starter
switch to "START" until the indicator lights come
on. (See figure 5-3A.)

¢. Throw the ftuel pump switch o the "RUN" posi-
tion. The indicator lights should go out and the fuel
pressure gage located at the heater should read 14 ro
16 pounds per square inch.

f. Turn the selector switch o "VENTILATION"
and leave on one minute. This step is omitted for
forward right heater,

q

AFT HEATER CONTROLS

Hl:lri -hrli_'l. Ili-.l | ] :'II' i b

WFFER DELK
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B '|-|| r[ln.ilf'l Ll I.'l
FLIGHT 15 ATILL OM
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Figure 5-3A. Aft Heater Conlrol Panel
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5-54. GALLEY. [See figure 5-4.)

5-55. A galley, series 1100, is installed in the galley
compartment. The galley has two 1000-watt heaung
elements set in recessed bowls and a sink with adjust.
able splash board on the top. The elements are con-
trolled by heat switches so that they may be regulated
at either "LOW.” "MED,” or "HIGH.” Red indicator
lights glow when the heating elements are on. Check
to see that the galley grill power switch located on the

/

Section V
Paragraphs 5-54 to 5-57

flight engineer's switch panel is in the "ON" position
before operating the galley. Provision is made for the
stowage of service for 15 crew members with neces-
sary utensils. The adjustable splash board, when
folded lefr, serves as table top, and, when folded right,
serves as dish drain board.

5-56. REFRIGERATORS.

5-57. Two clectric refrigerators, AR-4 Chrysler, and
a cabinet are installed in the galley compartment.

1 Sink 4 Power-On Light
2 Splash Board 5 Heater Switch
3 Heating Element (5 Receptacles
Figure 5-4—Galley
Revised 15 November 1947 RESTRICTED 67
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Pilot's Pedestal

Board and Anchor Light Switch Box
Float Serut

Nacelle Juncdon Box

Lower Panel

Switch Box

O e B

Auxiliary Power Plant Compartment Dome Lighe
Middle Cargo Compartment Dome Light Switch Box

H Tail Section D.C. Junction Box

9 Sairway Dome Light Switch Box

10 Forward Cargo Compartment Dome Light
Switch Box

11 Navigator's Switch Panel

12 Baggage Compartment Dome Light Switch Box

13 Anchor Mooring Compartment Switch Box

Figure 5-5—Utility Receplacles

5-58, WATER BREAKERS. [See figure 4-1.)

5-59. Three water breakers of 4-1/1 gallon capacity
each are installed. Two are located in the flight deck
compartment, and one in the galley compartment.

5-60. UTILITY RECEPTACLES. (See figure 5-5.)

5461. There are seventeen utility recepracles located
throughout the airplane.

5-62. PORTABLE FOG HORN.

5-63. A portable fog horn is stowed in the cabinet in

the auxiliary power plant compartment. For opera-
tion, the horn is mounted on a bracket ar the base of

the auxiliary power plant haech sill The lead is
plugged into a convenient receptacle.

5-64. PORTABLE SIGNAL LIGHT.

5-65. A portable signal light is stowed in the cabinet
in the auxiliary power plant compartment. For opera-
tion, the light is mounted on a bracket at the base of
the auxiliary power plant hatch sill. The lead is
plugged into a convenient receptacle.

5-66. TOILET FACILITIES.

£.67. Four toilets and one urinal are located in the
aft hull section of the upper deck.
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5-68. HYDROBAL.

5-69. DESCRIPTION. The Hydrobal is an instru-

ment for determining the gross weight and center of
gravity of a flying boar when at rest on the water.

Mote

It is not intended that the Hydrobal should
supplant the Weight and Balance Handbook,
AN-01-1B-40, or the load Adjuster. The
standard methods of calculating Form "F” of
the handbook should be used. The Hydrobal
accuracy and ease of operation make it an
important aid to the standard loading pro-
cedure. It can be depended on for a positive
indication of weight and balance which is
accurate to == 1000 pounds and = .7 MAC,

5-70. USES OF THE HYDROBAL. The Hydrobal
may be used in any of the following loading situa-
tions.

a. Verification of the accuracy of the loading cal-
culations.

b. Verification of the actual loading.
c. Last minute changes in the loading.
d. Emergency and rescue operations.
e. Indication of damage.

5-71. PREPARATIONS FOR USE OF THE
HYDROBAL.

5-72, MOORING INSTRUCTIONS. Speciai moor-
ing procedures or locations are not required for tak-
ing a Hydrobal reading. Lines should be taunt enough
for a safe mooring, but excessive tension should be

Section V
Paragraphs 5-68 to 5-76

avoided. Head the airplane into the wind, since errors
may result from readings taken in a cross wind.

Mote

Do not attempt a reading when the engines
are running. It 15 impossible to obtain a

stabilized reading.
5-73. WEATHER AND WATER CONDITIONS.

Maximum accuracy will be obtained with calm warer
and wind velocities less than 10 mph. However, it
is not necessary to wait for mill pond condition. Tests
at 25 mph indicate no serious inaccuracies, when the

ship is headed into the wind.

5-74. CONDITION OF THE AIRPLANE. Hydrobal
readings may be taken either in the basic weight or
the fully loaded conditions. It is important that the
crew and passengers be located at the positions used
in the flight loading calculations. A check on the
center of gravity is impossible if the crew members
are walking around.

5-75. INSTRUCTIONS FOR USE OF THE
HYDROBAL.

5-76. METHOD OF READING. (See figure 5-6.)
The Hydrobal control panel is located at the aft bulk-
head of the fueling compartment. To take readings
it is only necessary to start the pumps, close the at-
mosphere vent valves on the indicator panel and read
the desired information when the pointers have
reached a stable position. The gross weight gage
should be read first, then the center of gravity corre-
ponding to that Gross Weighrt is read on the balance
indicator,

= /
% @:ﬂ
M e © ® e @ @
e . JF
Figure 5-6. Hydrobal Control Panel
Revised 15 November 1947 RESTRICTED &BA
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SECTION VI

EXTREME WEATHER OPERATIONS

6-1. SURFACE DE-ICING SYSTEM.

6-2. WING AND TAIL DE-ICING SYSTEM. The
de-icing system is used to remove ice formation from
the leading edges of the wing, stabilizer, and fin. The
ice formartion is broken up to be blown away by the
slip stream. The system is controlled by an electronic
de-icer timer. The timer is designed for use in con-
junction with the manifold type de-icer system to open
the boot inflating valves automatically in the proper
sequence and for the proper time intervals. Since ice
does not form at the same rate or to the same degree
on all occasions, a certain flexibility of control has been
incorporated to permit the flight engineer to vary
certain components of the automaric cycle to suit the
conditions existing at the time. The de-icing system
may be shut down by turning two vacuum shut-off
valves found in the right-hand center wing at rib 20
if there is a failure of the vacuum supply to the auto-
matic pilot and instruments and vacuum is preferred
for these instruments over the de-icing system.

6-3. OPERATION OF THE DE-ICER SYSTEM.
Turn on the de-icing circuit breaker switch on the
flight engineer’s switch panel. Depress the starter but-
ton on the electronic timer on the flight engineer's
switch panel. After engines are operating, check pres-
sure gage on flight engineer's fuel panel. Pressure
should be between 7 and 7.5 pounds per square inch.
Operate the selector dial on the electronic timer as
follows:

a. Position 1" (single cycle) in which the unit
inflates each boot in turn once, after the starting but-
ton is depressed, and then waits until the starting
button is again depressed before proceeding with
another inflation cycle. This position is useful under
low rate icing conditions.

b. Position 2" (60-second dwell) in which the unit
inflates each boot in turn, waits 60 seconds, then in-
flates the boots again, waits 60 seconds, etc., until the
unit is turned off or switched to another position.
Position "2" therefore is preferable under medium
rate icing.

¢. Position 3" (0 seconds dwell) in which the unit
keeps repeating the inflating cycle just as in position
“2," but does not delay berween successive inflation
cycles. Position "3" obviously provides for high rate
ICINg.

d. Position "4" (50 percent increase) in which the
cycling is repetitive without delay berween cycles, but
the inflation period for each boot is increased by 50
percent. This position provides for higher altitudes
and sub-normal air flow from the engine air pump.

Revised 15 November 1947

é&-4. OIL DILUTION SYSTEM.

6-5. OPERATION OF OIL DILUTION SYSTEM. If
temperatures below 2°C (36°F) are forecast for the
period before the next start, the lubrication oil should
be diluted immediately before stopping in accordance
with the following procedure:

a. Open the oil dilution shut-off cocks located on
the left side of each nacelle on the aft side of the
fire wall,

b. Place fire watch on top of center wing.

c. Set the oil dilution circuit breaker to "ON."
d. Hold engine speed constant ac 1000 rpm.

e. Hold oil dilution switch "ON™ 4 minutes.

f. Stop engine by moving mixture control to "IDLE
CUT OFF’ position, then cut ignition.

6-6. WHEN DILUTING OIL OBSERVE THE FOL-
LOWING PRECAUTIONS:

a. Do not over-dilurte.
b. Guard against fire.

¢. Dilute only when justified by forecast of tempera-
tures below 2°C (36°F).

d. Keep oil system free of sludge and water.

e. Close shut-off cock as soon as oil dilution is com-
pleted. Do not depend on the solenoid valve (operated
by the oil dilution switch) to be free from leakage.

f. Hold dilution switch “"ON" until engine stops,
except as follows: If the oil pressure drops below
25 pounds per square inch before oil dilution period
is ended, release oil dilution switch and move mixture
control to "IDLE CUT-OFF" immediately.

6-7. PROPELLER ANTI-ICER.

6-8. All four propellers are supplied with anti-icer
fluid by one 30 US (24.6 Imperial) gallon per hour
pump drawing from a reservoir of 37.2 US (30.9
Imperial) gallons capacity. The pump is controlled
by a switch on the flight engineer's switch panel which
opens a solenoid valve on the line to the propellers
and a switch on the pilot's pedestal which opens a
solenoid valve on the line to the windshields. The
system will deliver 2 US (1.7 Imperial) gallons of
fluid per hour two each propeller. When icing condi-
tions are encountered, throw the propeller anti-icer
switch on the flight engineer's switch panel to the
"ON" position.

RESTRICTED &9
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6-9. WINDSHIELD ANTI-ICER AND DEFROSTER.

6-10. WINDSHIELD ANTI-ICER. The windshield
anti-icing fluid pump is controlled as outlined in para-
graph 6-8. To operate windshield anti-icer, turn on
switch located on pilot's pedestal. The amount of fluid
sprayed on the windshield is controlled by a valve
located to the left of the pilot. Use the anti-icer to
remove ice, and the de-icer to keep ice from forming
on the windshield.

6-11. WINDSHIELD DEFROSTER PANELS. Re-
movable windshield panels are provided for the pilot’s
and copilot’s windshield. Hor air from the heater is
blown into the space between the panel and the wind-
shield, preventing fog forming on the inner surface
and ice on the outer surface of the windshield. The
heater must be on to use defroster panels. (See para-
graph 5-51.) To shut down, close the heater duct main
damper on the left side, aft of the pilot, thus cut-
ting off hot air to the windshields and footwarmers.
The panels may be stowed under the bunks on the
flight deck when not in use.

6-12. CARBURETOR AIR CONTROL.

6-13. DESCRIPTION OF CARBURETOR AIR CON-
TROL. The carburetor air intake duct contains a
damper valve so that the air coming in from the car-
buretor air scoop is closed off and the carburetor air
is taken from inside the nacelle. The loss of ram and
the higher temperature of the air cause a reduction of
power that can be compensated by advancing the
throttle under all conditions except full throttle. The
increase in temperature is enough to prevent ice from
forming, but not great enough to melt ice that has
already formed.

Note

When engine operation indicates that ice has
formed in the induction systéem, remove the
ice with the anti-icing system and prevent
more icing by operating on alternare air.

RESTRICTED
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6-14. OPERATION OF CARBURETOR AIR CON-
TROL. Whenever atmospheric conditions indicate
the possibility of icing condirions existing, proceed as
follows:

a. Place the carburetor air controls in their "ALTER-
NATE" positions.

‘ ﬁl!"l“'ﬁ I

Do not take off with the controls in the
"ALTERNATE" position. If icing conditions
exist, place the controls in the alternate posi-
tion immediately before take-off to clear the
induction system, then place the controls in
the "DIRECT" position for take-off.

b. Advance throttles to adjust for loss of power.

c. Avoid low power or closed throttle glides to
insure adequate hear,

d. Seek ice-free altitudes when possible.

6-15. CARBURETOR ANTI-ICING SYSTEM.

6-16. DESCRIPTION OF CARBURETOR ANTI-
ICING SYSTEM. One pump is provided for each

carburetor, and each pump has a switch on the flight
engineer's switch panel. Each outboard pump draws
from a reservoir of 18.6 US (15.4 Imperial) gallons.
The inboard pumps draw from a common reservoir

of 37.2 US (309 Imperial) gallons. The fluid is
metered to the carburetors at a rate of 17.8 US (14.6
Imperial) gallons per hour.

6-17. OPERATION OF CARBURETOR ANTI-
ICING S5YSTEM. When uneven engine operation
with a loss of power is noted when atmospheric con-
ditions are conducive to icing, proceed as follows:

a. Throw the carburetor anti-icing switch 1o "ON"
until the engine is up to speed and running smoothly,

b. Puct the carburetor air controls in their “ALTER-
NATE” positions.

¢. Adjust the throttle to compensare for power loss.

d. Seek ice-free altitude when possible.
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APPENDIX 1

OPERATING CHARTS, TABLES, CURVES, AND DIAGRAMS

A-1. INTRODUCTION.

A-2, GENERAL. The following flight operation
data is presented to acquaint the pilot with the esti-
mated operation and performance of the airplane.
Adherence to the operating instructions given on the
charts will result in the attainment of best possible
performance under each required condition.

A-3. TAKE-OFF, CLIME, AND LANDING CHART.
(See figure A-1.)

A-4. The rtake-off time and distance table lists the
take-off time, water run and distance required to clear
a 50-foor obstacle for various gross weights and wind
speeds The take-off rimes and distances are for aver-
age service conditions. With precision flying, take-off
times and distances of B0 percent of values shown may
be obtained.

A-5. The climb data table gives the best climb speed,
rate of climb, time to climb, and the fuel used for
climb to various altirudes with normal rated power.
The rates of climb listed are estimated values. It is
imperative that the cowl flaps and oil cooler shutters
be kept as near closed as possible without exceeding
engine temperature limits. An allowance of 190 gal-
lons of fuel is shown in the sea-level column for
warm-up and take-off, and the same allowance is
contained in the fuel values shown on this chart o
climb to other altitudes.

A-6. The landing distance table lists the water run
distance as well as the total distance required to land
over a 50-foot obstacle for various gross weights and
altitudes, The best indicated approach speed gives
safe air speeds for approaching the landing area with
flaps deflected full down. The landing distances given
are for average service conditions. With precision
flying landing distances of 80 percent of values shown

can be obtained.

A-7. FLIGHT OPERATION INSTRUCTION
CHARTS. (See figqures A-2 to A-4,)

A-8. In making up a flight plan, the available fuel
for the mission is obtained by subtracting the allow-
ances for warm-up, taxiing, take-off, and climb from
the total fuel load. The remaining fuel is available
tor cruising and reserve. From gross weight range
required, altitude desired, and available fuel figures,
the engine opération and cruising speed can be chosen
to meet the requirement. The fuel required and fly-
ing time for a given mission depend largely upon the
speed desired. With all other factors remaining equal

Revised 15 November 1947

in the airplane, speed is obtained with a sacrifice in
range, and conversely, range is obrained with a sacri-
fice in speed. The speed is usually determined after
considering the urgency of the flight and the range
obtainable at various speeds. The time of take-off is
adjusted to have the flight arrive at its destination at
the predetermined time.

A-D. The charted ranges make no allowance for
warm-up, take-off, and climb. Fuel consumed during
these operations should be obtained from the take-off,
climb, and landing chart (see figure A-1). Similarly
no account is taken of the improved miles per gallon
realized during descent. Neglect of this factor is re-
commended to balance the fuel required for landing
operations,

A-10. The operating dara included on any one chart
should be used only when the gross weight is within
the limits specified in the title block. When diminish-
ing fuel load causes the gross weight to decrease to a
value included in the weight limits of the next chart,
the operating data included in the corresponding
column of the chart should be used. This is essential,
as ranges have been computed on this basis.

A-11. All data is based on the maximum weight for
which the chart is applicable. When gross weight is
within the chart weight limits and less then the maxi-
mum due to lighter initial weight or diminished fuel
load the air speed should be slightly greater than thart
listed on the chart In order to maintain the chart in

simplified form, no account has been taken of this
factor.

A-12. Experience has shown that calculated fuel con-
sumption should be increased 15 percent to take ac-
count of variation in service airplanes and operating
techniques. These allowances have been made on the
flight operation instruction chart. No allowance has
been made for wind navigational error, combat, for-
mation flight or other contingencies. Appropriate
allowances for these items should be dictated by local
doctrine. The fuel quantity used in entering the chart,
therefore, should be the fuel available after reaching
flight altitude less allowance appropriate for the mis-
S100.
A-13. For planning a flight proceed as follows:

a. Select the flight operating instruction chart for
the initial gross weight

b. Locate the largest figure entered under G.P.H.
(gallons per hour) in the column applicable to the
flight plan on the lower half of the chart.
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¢. Multiply this figure by the number of hours
desired for reserve fuel.

d. Add the resulting figure to the number of gallons
required for starting, warm-up, and take-off (normally
190 gallons unless additional allowance is required for
delays in take-off or climbing).

e. Subtract this figure from the number of gallons
of fuel in the airplane before the engines were started.
The result represents the amount of fuel available for
cruising.

f. Select the figure in the fuel column equal to, or
just below the amount of fuel determined in the pre-
ceding paragraphs.

g. Read horizontally to the right or left and select
the range in air-miles figure equal to, or just above,
the number of air-miles, with no wind, to be flown.

h. Reading horizontally downward in the column
in which this figure appears will give the highest
cruising speed (TAS, true air speed) possible for the
range desired together with the optimum engine set-
ting. The airplane may be Aown using values con-
tained in any column of a higher range with the flight
plan being completed at a sacrifice of air speed but
an increase in fuel economy. The airplane and engine
operating values listed in any single column are cal-
culated to give approximately constant miles per gal-
lon at all altitudes listed. Therefore, the airplane may
be operated at any altitude with the corresponding
conditions given, as long as they are in the same
column listing the range desired.

i. For operating and planning during flight pro-
ceed as follows:

j. When the gross weight becomes less than the
minimum limit specified on the flight operation in-
struction chart used for take-off, read the operating
data from the same column on the chart of the next
lowest gross weight.

k. The time in hours during flight, when this tran-
sition occurs, can be found by dividing the difference
between the take-off gross weight and the minimum
weight on the chart by six times the gallon per hour
fuel consumption.

L. If the flight is of long duration, make the change
in operating data several times, i.e., as soon as the air-
plane gross weight falls in the next weight range.

m. The flight plan may be changed readily at any
time enroute, and the chart will show the balance of
range at various cruising powers by following the in-
structions printed on each chart. If the flight indicates
a mission requiring change in engine power, air speed,
gross weight, or if one engine fails in flight; break
down the total flight into a series of short flights
compute each individually, then add them together to
determine the total flight and its requirements.

n. The highest operating efficiency of an airplane
is obtained under conditions which give the maximum
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miles per gallon of fuel. Since the airplane is com-
posed of the airframe and the power plant, peak efh-
ciency results from the best operating combination of
both. The Flight Operation Instruction Charts are
computed to give optimum engine settings for each
airplane condition shown, with maximum range being
obtained in column V.

Note

In addition to following the chart precisely
the operating efficiency can be increased by
reducing unnecessary drag irems and by
choosing the optimum altitude.

A-14. ENGINE CALIERATION CURVE.
[See figure A-5.)

A-15. This curve can be used to determine correct
power settings for any power at any altitude within
the operating range of the airplane. The heavy dot-
dash line marks the transition from normal to
rich mixture; use rich mixture for all powers
above this line, normal for all powers below the
line provided operating temperatures remain below
limits. The heavy dashed line marks the critical alti-
tudes (with zero ram at standard conditions) for the
various powers; all power settings to the lefr of this
line are at part throttle, all power settings to the right
are at full throttle. Because actual operating condi-
tions may not conform to standard conditions, and a
varying degree of ram may be available, critical alti-
tudes should be expected to vary somewhat from the
charted values.

A-16. For part throttle operation with rich mix-
ture, lines sloping upward to the right show combina-
tions of manifold pressure and rpm that are safe at any
altitude at which the manifold pressure is attainable.
Intermediate settings may be determined by interpola-
tion; for example, 36.5 in Hg is the correct manifold
pressure to use with 2250 rpm. Settings obtained in
this manner are simple and sufficiently economical to
be used for short periods of high power operation.
When operated according to this schedule, an engine
does not approach propeller load conditions except
near critical altitude; at lower altitudes, the power
falls off at constant rpm, as indicated by the sloping
lines. Improved economy is obtainable by maintaining
propeller load conditions ar all altitudes up to full
throttle. In order to do this, manifold pressure must
be selected according to altitude; for example, to ob-
tain constant power at 2300 rpm, 41.0 in Hg manifold
pressure would be required at sea-level, 38,5 in Hg ac
6700 feet (the approximate critical altitude), and 40.0
in Hg at 2000 feet (rounding off manifold pressure to
the nearest half-inch). For extended operation, this
method is recommended because friction horsepower
loss is reduced, especially at low altitudes, and fuel
consumption is reduced accordingly. Do not increase
manifold pressure to compensate for above-standard

Revised 15 November 1947
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carried in aircraft on combat missions or when AN 01-35CA-1

there is 2 reasonable chance of its falling into
the hands of the enemy

carburetor air temperature; use the charted manifold
pressure-rpm combinations without modification.

A-17. Below 1150 BHP, operation at 140 BMEP is
authorized. It should be noted thar within this power
range, manifold pressure required to obtain 140
BMEP varies with respect to both engine speed and

alutude.

A-18. Head temperature limits must be observed. The
limits for maximum head temperatures follow:

TAKE-OFF and MILITARY POWER 260°C (500°F)
(Not over five minutes continuously)
NORMAL RATED POWER TO 70% NRP
248°C (480°F)
(No time limit)

707 NORMAL RATED POWER and BELOW
232°C (450°F)
(No time limit)

A-19. Seventy percent normal rated power is obtained
at 1470 BHP, 2130 rpm, 163 BMEP. The required
manifold pressure varies with altitude, and should be

read from the chart (Examples: 348 in Hg at sea-
level, 32.5 in Hg at 8500 feer).

Revised 15 November 1947 RESTRICTED
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