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SECTION |
INTRODUCTION

1. This Technical Order is the Pilot’s Handbook of
Flight Operating Instructions for the Model C-47
Transport Airplane. Pilots and other personnel who
are required to understand the operation of this afir-
plane will read and be [amiliar with the information

contained herein.

* i.;_-S-

Figure 2 - Three-Quarter Rear View of Complete Airplane
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SECTION O
RESCRIPTION

1. Ajrplane.

&, General, - The C-47 Transport Airplane is a
low-wing, bimotored monoplane of all metal con-
struction. Its overall span is 95 feet, overall length
B4 feet 5-1/2 Inches and overall height (at rest) 17
feet, Provisions are made to accommodate a crew of
three as follows: pllot, copilot and radio operator,

b. Wing. - The wing is full cantllever of mono-
coque stressed skin construction. It is made up of a
center section of constant chord with the engine na-
cellesattached and a left and right tapered outer pan-
el. Each outer panel consists of 2 main section, a de-
tachable rear trailing edge section at the inboard end,
and a detachable tip. Theaileronsare of metal frame,
fabric-covered construction. The right allerononly is
equipped with a controllable trim tab., The hydrauli-
cally operated wing flaps are of the split trailing edge
type of all-metal construction.

£. Empennage, - The horizontal and vertical stabi«
lizers are of all-metal, multicellular construction,
attached in fixed alignment to the fuselage. The rudder
and elevators are of metal frame, fabric-covered con-
struction, and are both statically and aerodynamically
balanced. The rudder and each elevator is equipped
with a trim tab controllable from the pilot’'s compart-
ment,

d. Fuselage, - The fuselage is of semimonocogue
consiruction and is dlvided into six compartments as

follows: pilot's compartment, right-hand cargo and
baggage compartment, left-hand cargo and baggage,
radio operator’s compartment, main cargo compart-
ment, and lavatory, The pilot's compartment in the
nose of the airplane contains equipment nezessary for
the pilot and copilot and is soundproofed and lined,
The right-hand cargo and baggage compartment is lo-
cated on the right-hand side of the fuselage just aft
of the pllot’s compartment and may be used as a car-
go or compartment or for storing one type
B-3 life raft. The left-hand cargo and baggage com-
partment is located on the lefi-hand side of the air-
plane and extends from the bulkhead just aft of the
pilot’s entrance door to the Iorward wall of the main
cargo compartment. It may also be used for storing
cargo or baggage or for carrying two type A-2 life
rafts, The radio operator's compartment extends
from the aft wall of the right-hand cargo and baggage
compartment to the forward wall of the main cargo
compartment. It contains provisions for the radio op-
erator and includes all the necessary radio controls.
The main cargo compartment extends from the bulk-
head behind the radio operator’'s compartment and the
left-hand cargo and baggage compartment to the for-
ward wall of the lavatory in the tail of the alrplane,
Folding benches are installed along each side of the
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compartment and provideaccommodations for 2B pas-
sengers, In lieu of the passengers, 18 type M-60 lit-
ters may be carried, or the airplane may be loaded
with cargo not exceeding a total weight of approximate-
ly 5,117 pounds. The lavatory compartment |s justaft
of the rear wall of the main cargo compartment and
contains a chemlcal disposal type toilet and a wash
basin,

e, Landing Gear.- The landing gear consists of two
independent units, one mounted under each nacelle, The

landing gear ls hydraulically operated and is so ar-
ranged that it retracts up into the nacelles, leaving
only the bottom of the wheel projecting. Each wheel
is mounted on two olea type shock absorber struts,
Hydraulically operated Bendix 14 x3 dual brakes,
which are controlled by toe pressure on the rudder
pedals, are installed on each wheel, A safety latch
is installed which hooks the upper landing gear truss
to the main spar when the gear is in the extended po-
silion, A red and a green light on the extreme right-
hand side of the instrument panel and a horn In the
pllot’s compartment comprise the landing gear warn-
ing system. The tail wheel i3 not retractable and is
mounted on an oleo pneumatic shock absorber strut
al the rear of Lhe fuselage, The tail wheel is capable
of swiveling 360 degrees but may be locked in the
tralling position for take-offs and landings bya control
in the pilot's compartment.

f. Emergency Equirment and Exits. - Refer tofig-

ure 3 for emergency equipment and routes of egress.

2, Power Plant.

2. Engines. - This airplane is powered with two
Pratt and Whitney R-1830-92 engines. Refer to secton
V for further description.

b. Propellers. - The propellersare of the Hamilton
standard hydromatic quick feathering type with a di-
ameter of 11 feet 8 inches,

€. Fue] System,

(1) General, - The fuel system consists of four
fuel tanks within the center wing section, two tank se-
lector valves, two cross-feed valves, two wobble
pumps, two fuel strainers, an engine-driven fuel pump
mounted on each engine, and a primer in eachnacelle,
Each engine is supplied bya separate fuel system, that
is, the right engine normally draws fuel from the right
tanksand the left engine from the left tanks, However,
both systems are connected by a cross-feed arrange-
ment which permits both engines to be supplied by
either tank or either fuel pump in case of emergency.

(2) Fuel Tanks, - The four fuel tacks within the
center wing section hoid 804 U.B. gallons (669.7 Im-
perial gallons)of fuel, All four tanks are independent.
The two main (forward) tanks have a capacity of 202
U.8, gallons (168.26 Imperial gallons) each, and the
two auxiliary (aft) tanks hold 200 U.S. gallons (166.6

T. O, No, 01-40NC-1

Imperial gallons each, It Is recommended that 100-
octane fuel in accordance with specification No. AN-
9531 be used, Use of the fuel should be as follows:

(a) The left engine should normally use fuel
from the left-hand tanks and the right engine from
the right-hand tanks, This is extremely important
for all take-offs and landings; however, at cruising
altitudes, any one @nk may be used (o supply both

engines,

(b) The auxiliary tanks should be filled first,
The quantity of fuel in each system should be approx-
imately the same.

(c}) When running fuel tanks empty in flight,
before switching to another tank, keep a close check
on the fuel quantity gage and on the fuel pressure gage,
It is advisable tc switch to another tank as soon as the
fuel pressure begzins to drop, rather than waiting for
the fuel pressure warning light to come on. H a tank
is allowed to run dryto the extent that the engine slows
down, the throttle should be closed on the engine before
Lthe tank selector valve is switched to prevent the en-
gine from overspeeding,

(d) Inall take-offs, fuel from the auxiliary tanks
should be used. Uponreaching cruising altitude, switch
to the main tanks. In landings, fuel from fullest tanks
should be used,

(3) Airplane Balance Change Caused by Fuel and
Qil.

(a) The U.S. Civil Aeronautics authority states
that during take-offs and landings, the center of grav-
ity of this airplane shall not be farward of 11 percent
of the mean aerodynamic chord, or aft of 26 percent
of the mean aerodynamic chord. Letus consider these
twa balance limits to be fulerums upon which the afr-
plane balances; {irst on one, then the other. Suppase
the airplane {8 &0 loaded with full fuel and oil that its
center of gravity is directly over the nose heavy ful-
crum, In this case, any removal of rear fuel would
tend to make the nose tip down or the center of grav-
ity to move forward of the front center of gravity lim-
it, The front fuel practically coincides with the nose
heavy fulcrum, so whether it is full or empty it has
little effect on the balance in the nose heavy case,
From the preceding diagram it is obvious that the
critical loading for a nose-heavy condition is with
full oil and no fuel., Full front fuel added would make
practically no change in balance, as has been staled
before, but additional rear fuel would tend to tip the
tail down or move the airplane center of gravity rear-
ward.

(b) Now assume the airplane to be so loaded
with full fuel andoil that its center of gravity is direct-
ly over the tail-heavy fulcrum. Any consumption of
oil or front fuel would cause the tail to tipdownor the
center of gravity to move aft of the rear limit. Rear
fuel consumed causes the nose to tip downward. With
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these facts in mird, it i3 clear that rear {uel inanair-
plane which tends to be tail heavy should always be
emptied before drawing from the full front tanks in
order to altain the greatest cargo and passenger
Inading,

{c} From fuel and use restrictions ii is seen,
that under normal loading conditions, a tendency to-
ward nose-heaviness is anticipated. This gives rise
to the restriction calling for use of fuel from front
tanks first. In certain limiled instances, however,
wherein cargo is carried well aft and there is 2 del-
inite trend toward tall-heaviness, it 18 consldered
permisgible to reverse the usuzl procedure and con-
same fuel from the rear tanks first. This will alle-
viate the tail-heavy condition which would be accentu-
ated {f fuel were used ‘rom front tanks first.

(d) For emergency '‘LONG RANGE'' operation,
ejght fuselage tanks, or less, depending on range re-
quired, may be installed in the cargo ¢compariment.
Take-offs and landings should be made on wing fanks;
fuselage tank fuel should be used first, main fuel sec-
ond, and auxiliary lasl [or cruising conditions only.
An eight-tank installation will Increase the gross
weight to an over-load condition of approximately
29,000 pounds., For the effect on speeds and load
factors refer to figure 30,

This emergency overload gross weight of 29,000
pounds is for flight weight ""ONLY'’' and the handing
gross weight remains at 26,000 pounds for the C-47
airplane,

[
&ufum The emergency long range over-

[oading condition of approximately 29,000
pounds should only be undertaken when it is
anticipated ihat the intended mission will be
of sufficieat duration to use up at least 3,000
pounds of fuel prior to landing as the “‘LAND-
ING GROSS WEIGHT'' of the C-4T is 26,000
pounds, OQOver-loading of this alrplane should
not be undertaken if weather conditions are un-
settled or turbulert weather is anticipated.

(4) Fuel Pres 3, - Fuel pressure gage
readings are taken from a point adjacent to the fuel
pressure warniog swilch Installed in the pressure line
at the carburetor. The fuel pressure gages and warn-
ing lights are located in the upper right-hand corner
of the instrument panel. The normal operating fuel
pressure is 14 to 16 pounds per square inch, The
war Yights will go onshould the fuel pressure drop
below 12 (+1-0) pounds per sguare inch,

d. Qfl System. - The oll system for one engine is
independent of that for the other. Oil iscarried intwo
tanks, one mounted in each nacelle, and each having a
:a.pacitr of 29 U.5, gallons (24.2 Imperial gallons).
04l dilution equipment for winter starting 15 provided,
Oil pressure and 0il emperature gages are provided
on the right-hand side of the instrument panel. The
red warning lights on the instrument panel adjacent

T- ﬂ. Hﬂ; ﬂl-‘!ch-l

to the oll pressure gages will go oa if the cll pressure
drops to 50 pounds per square inch, Manuall:.r operat-
ed shutters, controllable from the pilot's compart-
ment, are provided on eich o0il cooler to allow for
manual oil temperature regulation.

3. Enmuipment..
a. dray e
(1) Gepera.. - An engine-driven pump on each

engine supplies pressure to the hydraulic system, The
hydraulic system is of the pressure accumulator type
and normallycperates at 825 to 875 pounds pér square
inch pressure, It incorporates a hind pump for auxil-
fary use when the engine-driven pump does not supply
sufficient pressureor whenit s inoperative. The hand
pump will supply fluid under pressure to any of theunits
thatderive their power from the mainhydraulic system.,
Units operated hydraulicallyare the landing gear, wing
flaps and cowl flaps.

(2) Landing Gear. - The landing gear consists of
two independent units, one mounted under each nacelle.
The landing gear is hydraulleally operated and is so
arranged that it retracts up into the nacelles leaving
aniy the bottom of the wheals projecting. Each wheel
is mounted on two oleo type shock absorber shruts,
Hydraulically operated brakes, controlled by toe pres-
sure on the rudder pedals, are installed. A safety
latch is installed which hoolks the upper landinggear
truss ta the maln spar when the gear is in the extend-
ed position., The operation of both units of the landing
gear is controlled by one handle on the hydraullic con-
trol panel, Refer to section III, paragraph 2.b. for
retraction and extension procedure.

(3) Wing Flaps. - The center wing panel and the
outer wing panels, inboard of the atlerons, are fitted

with split trailing edge type wing flaps. Theseareused
for reducing the landing speedand landing run,andalso
for increasing the gliding angle, The flaps may be op-
erated by either the pilot or copilot from a control on
the hydraullc comirol panel.

(4) Cowl Flaps, - Hydraulically operated cowl
flaps are provided for each engine, The oparation of
the flaps on each engine is controlled individually by
twovalves, The conirols {or the cow] {laps are mount-
ed on the side of the fuselage adjacent to the copilot’s
seal,

(5) Engine Pump Selecior Valve, - Each engine
drives a high pressure pump which connects to the
four-way englne selector valve, During normal oper-
ation, the valve control is in a vertical position and
the left-hand engine supplies pressure to the main hy-
draulic system, and the right engine furnishes fluid to
the automatie pilot system, Theengine pump selector,
however, provides a8 means whereby the right engine

may supply pressure to the gystem.
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(6) Hydraulic Hand Pump, - A hydraulic hand ¢. Auto c Pilot

pump ls installed at the bottom of the hydraulic con-
trol pancl, When a loss of pressure occurs, and it is
desired to operate any of the units in the hydraulic
system, move the selector valve for that unit to the
desired position and operate the hand pump, The hand
pump alsg may be 1sed to bulld up pressure in the
pressure accumulator,

(7} Shut=-0ff Yalve. - The star-type control handle
for the shut-off valve is located at approximately the
center of the hydraulic control panel, Normally this
control is wired In the “OFF"’ position, during which
time the various hydraulic units may be operated with
the hydraulic hand pump. If it is desired to pump up
the pressure accumulator with the hand pump, the
shut-off valve control must be turned to ‘‘'ON.” When
pumping up the pressure accumulator with the hand
pump, the pressure will register on the aft pressure
gage. When the shut-off valve is wired in the “OFF"
position, the gage will not indlcate hand pump pressure,

(8) Pressure Gages. - Two pressure gages are
located just aft of the instrument panel, on the side of

the fuselage adjacent to the copilot’s seat, The rear
pressure gage indicates the amount of fluid pressure
in the hydraulic lines, and inthe pressureaccumulator,
The front gage indicates the pressure in the landing
gear retracting strut down line and also registers
hand pump pressure If the landing gear control is in
the “DOWN'’ position and the hand pump is in opera-
tion, I the hydraulic system (rear) pressure page
reads less than 500 pounds with the wln)g flaps, land-
ing gear and cowl flap in "NEUTRAL,”’ the brakss
off, and the engines running, the system is not func-
tioning properly and an investigation should be made,

b. Flight Conbrols. - Conventional wheel column
and rudder pedal {light controls are previded for the
pilot and the copilot.

(1) A type A-3 automatic pilot provides control
of rudder, ailerons and elevators, maintaining direc-
tional, lateral and longitudinal stability required of an
airplane in [light. The controls are operated by hy-
draulic pressure supplied by either the right or the
left engine-driven hydraulic pump as determined by
the position of the engine pump selector valve, Hy-
draulic pressure of between 110 and 120 pounds is
reguired,

NOTE: As anadded safety measure, servo re-
lief valves are provided whichallow for imme-
diate emergency overpowering of theautomatic
pilot by applying about twice the normal force
an the controls.

(2) Operation of Automatic Pilot,

(a) General. - Before attempting touse the auzp-
matic pilot, the operator should familiarize himself
with these operation instructions,

(h) Befors Take-Off,

1. Checkvacuumon run-up; should be 3 inch-
es to 5 inches Hg.

2. Check oll pressure: should be within 10
pounds of recommended pressure.

3. Uncage bank anpd climb gyro.

4. Bet and uncage directional gyro.

5, On installations equipped for two-siadon
remote control, check to see that the pilot’s selector
switch is turned ‘‘OFF."
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8. Engape theautomatic pllot and checkopera-
tion by turning each control knob,

7. On installations equipped for two-station
remote control, turn the pilot’s selector switch (0
first the "‘1"’ position and then to the “*2"" position,
and check remote control operation from each of the
two stations, Return the pliot selector switeh to
erFF'jl

8. Remove any air from hydraulie surface
controls,

9. Disengage automatic pilot,

(c) After Take-Off.
1, Trim airplane ‘‘hands off.’’

2, See Lhat speed control valves are open; set
at (1) if best setting is not known,

3. Set rudder follow-up card to match direc-
tional gyro card by turning rudder knob.

4. Set aileron follow-up index to match bank
index by turning aileron knob.

5. Setelevator follow-up index to match eleva-
tor alignment index by turning elevator knob,

]
&'w&m DO NOT ALIGN ELEVATOR FOL-

LOW-UP INDEX WITH HORIZON BAR AS RE-
LATIVE MOVEMENT BETWEEN ELEVATOR
ALIGNMENT INDEX AND HORIZON BAR I8 IN
OPPOSITE DIRECTIONS.

6. Engage automatic pilot by slowly moving
the ""ON-OFF'’ lever to the ‘‘ON'’ position, By hold-

ing the contrals, the pilot can feel when the automatic
pilot is flying the airplane,

1. To make course changes, rotate the rudder

knob slowly and smoothly, If turning large amount,
set in bank with aileron knob,

8. Set the desired fore-and-aft attitude by ro-
tating the elevator knob,

[ 3
ﬁm&m DO NOT ALLOW AIRPLANE TO

GET TOO FAR OUT OF TRIM. DO NOT FOR-
GET THAT AUTOMATIC PILOT CAN BE
OVERPOWERED,

9. To transfer control of the airplane’s head-
ing to the No., 1 station (navigator) on installations
equipped for two-siation remote control, turn the pi-
lot's selector switch to the ‘‘1"’ position. The naviga-
tor may then turn the airplane by rotating the knob on
the navigator's turn control to right or left. The rate
and direction of turn to be set in are shown by the
markings on the front of the unit. To stop the turn,
rotate the knob so as to return the pointer to *‘0.”

= e
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To transfer control of the airplane’s heading to the
No, 2 station, turn the pllot's selector switch to the
“2"" position.

(d) Qperating Limits, = The operating limit"’
(from the vertical) for the bank and climb gyro is 50

degrees, and for the diractional gyro is 55 degrees.

»
(awdion owrme MANEUVERS WHICH

WOULD EXCEED THE OPERATING LIMITS,
OR WHEN THE ENGINES ARE NOT RUNNING,
THE GYROS SHOULD BE CAGED. AT ALL
OTHER TIMES THE GYROS SHOULD BE UN-
CAGED.

ie) Detajled Operating Instructions.

1. The Caging Mechanism.

a. To cage the directional gyro, gently push
the caging knob in as far as it will go. To uncage, pull
the knob gtrajght out so as to avoid lurning the direc-
tional gyro card away from the desired heading.

b. To cage the bank and climb gyro, rotate
the caging knob clockwise ag far as it will go, inorder
to have the caging knob pointer coincide with the white
line above the word ‘‘CAGE.”’ To uncage, rotate the
caging knob counterclockwiseas far as it will go, until
the caging knob pointer colncides with the white line
above the word ""UNCAGED."’

2. ed Control Valve Set

&, When the automatic pilot is engaged, there
may be an oscillation of one or more of the controls
with the speed control valves wide open. The valve
corresponding to the oscillating control should be slow-
ly turned toward the closed position until oscillation
ceases. After the valve has been closed enough to
stop oscillating in a control, the knob for that control
should be turned back and forth a small emount to be
sure that control operation has not been cut off by clos-
ing the speed valve too far, Speed valve settings should
not have to be changed, unless it is desired to alter
the speed of control.

b. The numbers on the valve dialsrepresent
turns of the valve and may be used as a reference for
returning the valve toadesired setting. When there is
no oscillation present, speed control valves should be
left wide open (toward *‘FAST'' as faras they will go),
unless reduced speed of control is desired. Whenprop-
er adjustment is obtained for all three controls, the
alrplane should not yaw, piich, or roll more than one
degree (plus or minus). There should be no ‘‘hunting”’
of the airplane about any of its three axes, If the a)-
lerons are oscillating, they will cause a yaw, even
though they do not move enough to cause a wing to
drop. Adjustment of the alleron speed control valve
will usually correct this,
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L]
MM TURNING ANY OF THE THREE

SPEED CONTROL VALVES TO ITS OFF PO-
SITION (TOWARD “'SLOW'’ AS FAR AS IT
WILL GO) LOCKS THE CORRESPONDING SUR-
FACE CONTROL INWHATEVER POSITION IT
HAPPENS TO BE. THISSHOULD BE AVOIDED,

3. Air e Trim Co

a, Changes in flight attitude, power, altitude,
and load shifts will affect the fore-and-aft trim of the
airplane. This will cause the automatic pilot to oper-
ate the elevalor against the out-of-trim condition so
as to hold the airplane to the set-in attitude. Such
conditions may result in an oscillation of the elevator
control, The trim of the airplane can be checked by
disengaging the automatic pilot for a few seconds and
noting whether the airplane tends to nose up or down.
A trim correction should then be made with the air-

plane 8 trimming tab or stabilizer.

b. Inorder that the human pilot will not have
to apply a large force to the elevator to hold the ajr-
plane when the automatic pilot is disengaged, the air-
plane should be kept approximately in trim during au-
tomatic pilot operation,

4.

Directional Control.

a, Directional control with the automatic
pilot iz taken from the directional gyro control unit,
which is generally set to agree with the mapgnetic

compass, and is. rechecked for drifi of the gyro at
periedic intervals.

b. The average drift of a directional gyro
should not be more than 3 degrees ln 15 minutes, A
drift of 5 degrees in 15 minutes is permissible on one
heading, provided the average on the four cardinal
headings does not exceed 3 degrees in 15 minutes.

c. Because the automatic pllot controls to
the set heading, the gyro drift will result in a change
in the heading of the airplane. When the airplane is
only 2 or 3 degrees off the desired heading by mag-
netic compass, 8 small adjustment of the rudder kmob
will suffice to correct the heading, When there js an
appreciable difference in reading between the ¢com-
pass and the directional gyro control unit, the auto-
matic pilot should be disengaged for a moment while
the gyro is being reset.

d, Whenever the rudder knob marked “RUD"
ls roiated, the rudder follow-up card is offset from
the direectional gyro card, producing a flat turn,

e. Banked turns may be made by selting in
bank with the ajleron knob; then, by continuous rota-
tion of the rudder knob, apply enough rudder to keep
the ball-bank indicator centered.

f. A convenient method of making turns is to
cage thedirectional gyro and offset the card a few de-
grees, depending upon the rate of turn desired. Then
{mmediately add the amount of bank necessary tocen-

T. D, No, 01-40NC-1

ter the hall-bank indicator. In using this method no
indication of the amount of turn s given, as the di-
rectional gyro is caged. To resume straight and level
{light, uncage the directional gyrv and level the air-
plane by rotating the ajleron knob.

5. Jateral Control. - Lateral control with the
automatic pilot is taken from the bank and climbgyro,

The aileron knob marked ""AIL’ can be set for either
level flight laterally or to the desired angle of bank as
shown by the bark scale at the top of the dial,

B. Longitudinal Control, - Longitudinal control
with the automatic pilot is also taken from the bankand
climb gyro, The elevator knob marked “ELE’’ is
tated to obtain the desired fore-ard-aft attitude

airplane,

f_ﬂ' Maneuvers.,

1, General. - With the exception of straight
flight, whick may be level, climkbing, or descending,
the only maneuvers that it should be necessaryto per-
form with the automatic pilot are turns and spirals,
Course changes for a few degrees may be made as
flat turns, in which case it is only necessary to rotate
the rudder knob slowly until the airplane reaches the
desired heading,

2. Normal Turns, - By rotation of the alleran
knob, place the a:rplane in approximately a 15-degree
bank, 2s shown by the bank scale, and immediately ro-
tate the rudder knob at such a rate as to center the
ball-bank indicator. [ the airplane tends to nose up
or down slightly, this condition can be corrected with
the elevator knob., As the desired heading lsapproach=
ed, rotation of the rudder kmob should be slopped and
the airplane leveled out by means of the aileron knab,

3. Spiralg. - Spirals maybe made in the same
manner as turns, the airplane being nosed up or down
by means of the elevator knob, A convenient method of
making spirals is to cage the directional gyro, set in
bank, and offset the rudder card a fewdegrees, depend-
Ing upon the rate of turn necessary tocenter the ball-
bank indicator. Control the rate of ascent or descent
by adjusting the elevator knob. In using this methad,
no indication of the amount af turn is given as the di-
rectional gyro iseaged. To resume straight and level
flight, uncage the directional gyro, and level the air-
plane by rotating the aileron and elevator knobs.

(g) Manual Control. - When it is desired to re-

sume manual control, move the engaging lever to the
“OFF’"’ position and take over the controls, Hydraulic
surface control relief valves are provided asan added
safety measure so that the human pilot can overpower
the automatic pilot by applying about twice the normal
force on the eontrols,

d. Electrical System, = The electrical installation
Is a single circuit, 12-volt grounded sysiem, except
where instrument deflections mayoccur. Two A6 am-
pere-hour batteries are installed in the fuselage and
one type E-T generator is installed on each engine.
Charging of the batteries by either or both generators
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is rontrolied by lhe generatcr main line switches,
which are Incated in the majn electrical junction box
on the left-hand side of the airplane jusi aft of the
pilot's entrance door. Two battery master switches
are located on the left-hand electrical contrnl panel
In the pilot's compartment, A battery cart plug is
located on the under surface of the fuselage just for-
ward of the leading edge of the wing., The fuse panel
is located in the main electrical junction bex, and 100
percent replacement is provided, Spare light bulbs
are carried in a box mounted on the upper right-hand
side of the fuselage above the copilol's seat.

e, Communication Equipment, - The radio oper-

ator's compartment is located on the right-hand side
of the fuselage between the right-hand cargo and bag-
gage compartment and the forward wall of Lhe main
cargo compartment, The radio cquipment installed
in the airplane includes the following units:

Command Sect - Type SCR-183 ur Type SCR-2T4N
Liaison Set - Type SCR-187 or Type SCR-2B7
Radio Compass - Type SCR-269 or Type SCR-280

Marker Be2acon Receptor - Type RC-39 or
Type RC-43

Interphone Equipment - Type RC-36 or RC-45

f. Heating and Ventilating Bystem. - The healing
systemm 5 of the steam-heated air type. The right-

hand engine exhaust collectar ring incorporates a
boiler where water is converted to steam by the heat
of the engine exhaust gases. The steam is then passed
into a radiator where it heats air brought in from the
oulside, The heated air is then circulated through
ducts to the various compartments in the airplane.
A desired interior temperature can be cbtained by
regulating the mixture of heated and outside temper«
alure ailr, M desired, air at outside temperature only,
may be circulated through the system in variable
amounts,

g. Jce Eliminating Equinment,

(1) A propeller anti-icing system, consisting of
a supply tank, a gear type pomp, an electrical switch,

DONT

Take-OH

Hee Oxygan Inctelligontly

@ Do Not Fail to Chack All Oxygen Equipment Bafors
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a rheostat, a slinger ring on each propeiler, angd the
necessary lines from the tank to the propellers, is
installed in the airplane. The supply tank has a ca-
pacity of approximately 4.2 U.8, gallons [3.5 Imperial
gallons} of de-icing fluid, AAF Specification Na. 3585.

(Z2) An aleohol type windshield anti-icer system
is installed., The system consists of an alcohol supply
tank contalning 3 U.S. zallons (2.5 Imperial gallons),
a hand supply pump, perfcrated tubing arcund the {ront
outhnardand side windshield panels, and the necessury
connecting lines,

(3) Rubber de-icing shoes are provided for the
leading edge of each outboard wing, the horizontal
stabilizer, and the vertical stabilizer. The shoes are
inflated by air pressure from the vacuum pumps
mounted on €ach engine,

h. Fire Extinguigshers. - The controls for the en-
gine [ire extinguishers are located under adoar in the
floor between the pilol’s seats fora Lux COg type fire
extinguisher with outlets installed in each engine
section. In case of fire during flight, se: the seleclor
valve to the engine on fire and pull the ''RED' release
handle,

NQTE: Once the "'"RED’’ engine fire extingulsh-
er release handle is pulled, complete emptying

of the CO, cylinder cannot be prevented. Danat
move the selector valve after selecting engine

and pulling release handle.

Two portable hand type one-quart Pyrene extinguish-
ers are provided, One is installed in the main cargo
compartment adjacent to the entrance doaor, and the
other is installed an the aft bulkhead of the pilot's
compartment, just above the pilot’s seat.

i, Oxygen Equipment, - A high pressure oxygen
sysiem for the pilot, copilot, and the radio operator
is installed. The system consists of an oxygen supply
cylinder in the right forward cargo compartment, a
pressure regulator and a high pressure gage mounted
on the cylinder, a pressure gage on the instrument
panel and outlets adjacent to the pllot’s, copilot’s, and
the radio operator’s stations.

(1) Use Oxygen Above 10,00C Foot o All Flights

&) Do Not Fail to Inaure Full Cylinder Pressurs ond an
Adequata Supply Oxygen for Your Mission

(3) Do Noi Fail to Usa Your Own Fitted Mask and Necassory
Connesting Tubing

@ Do NHot Leava Your Walk-Around Boil-Out Oxygen
Bottles in Your Locker. You May Need Them

@ Da Not Waste Your Oxygen Supply by Excessive and
Nesdiestr High lows
(8) Do Not Take Libarties at High Altitude by Walking About

the Aircrait Without Portable Oxygen Bottles, o
by Not Turning an the Oxvygen Supply In Time

23Fie

Upa Ox from the Ground Up, at Night, ox on Hapid

@ io High Altitude

@ Hraathe Narmally

@ Adjust Your Mask Carebully and Eliminate Lesks Befors
Take-OH

@ Be Thoroughly Conversamt with Your Oxygen Eguipment
and Reasons for it Use

@ Rapoxt F:ml Funchion of Oxygen Equipment Promptly

@' Check Your Oxygen Equipment Frequently During Flight
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). Fugelage Equipment.
(1) Seats,

{a) The pilot’s and the copllot’s seats are ad-
justable for height and for fore-and-aft movement.

(b) The radio operator’'s seat is of the swivel
type and is provided with 90-degree ratation, The
radiooperator must face forward for all ake-offs and
landings.

(c) Folding benches are installed along each
side o the main cargo compartment, providing ac-
commoditions for 28 passengers. The benches are
S0 arranged as to fold down against the side of the
compartment when not in use and serve fo protect
against damage to lhe fuselage when in this position.
Twenty-eight type B-11 safety belts are instalied,

(2) Lavatory. - A lavatory compartment is in-
stalled just aft of the main cargo compartment. A
chemical disposal type toilet and a wash basin are in-
stalled in the compartment.

(3) Relief Tubes. - Rellef tubes for the pilol and
the cop.lot are provided under thelr respective seats,

{4) Siep Ladders.

() An aluminum ladder is provided for the main
cargo compartment door. When in use, the ladder
clips to the door sill. Two elastie cords provide a
means {or stowing the ladder on the lefl-hand side of
the aft wall of the main cargo compartment,

(b) An aluminum extension ladder is provided
for the forward cargo ] door, When not in use,
the ladder maybe siowed in the left-hand baggage com-
partment,

{5) Cargo Provisjons.

(a) The main cargo compartment i5 equipped
with a snatch block, an idler pulley, a snatch block
ring, acd tie-down Titti to facilitate the handling of
cargo, The snatch block is installed on the right side
of the cargo compartment opposite the main loading
door and may be stowed against the side of the fuse-
lage when not in use. The idler pulley is provided foz
deflecting the cable over and clear of the door sill,
and provisions are made for stowing it cn the rear
bulkhead of the compartment, A snatch block ring
mounts in the floor at the forward end of the maincar-

go compartment to provide frr the installation of an
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additional snatch block, Sixteen tie-down fittings are
provided on the fiocor of the main cargo compartment,
Inaddition, the safetybeliattaching {ittings on the sides
of the fuselage may also be used for securing cargo.

(b) Provisions are made for carrying four en-
gine transporfation cradles with Pratt and Whitney
R-1830 engines, or four cradles with Curtis V-1570
engines, or three cradles with Allison V-1710engines,
or two cradles with Wright R-3350 engines. The er-
gine cradles are attached to the airplane structure by
hold-down bolts on the cradles,

{c) Eighteen litters may be installed in the main
cargo compariment to provide for a hospital arrange-
ment,

{d) Fittings are provided beneath the [uselape
for carrying two arapellers,

(6) Tie- and Land Bar
Ping, - Tie-down cables and landing gear
safety pins are earried in a canvas pocket on the left-
hand side of the aft bulkhead of the main cargo com-
partment,

(7) Life Raft Provisjons. - Space for stowing two
type A-2 life rafts is available in the compartment on
the left side of the passageway connecting the main
cargo compartment and the pilot's compartment. A
type B-3 life raft may be stowed in the compartment
on the right side of the fuselage under the radioshell.

(8) Hydraulic Windshield Wipers. - Acrotorque
hydraulically operated windshield wipers are provided

to ald in clearing the windshield when flying in heavy
rain or ice, Hydraulic pressure is supplied to the
main power unjt, which |8 mountec in the “'vee’’ be-
tween the pilot's windshields, Arens controls trans-
mit the motion to the wiper blades through rack and
pinion gears. The speed of operation of the wipers
iz controlled by a valve mounted on the instrument
panel just forward of the pilot’s seat.

(9) Miscellaneoug, - A map case and log book
holder is installed on the side of the fuselage adjacent

to each pllot’s seat, A wiringdiagram holder is mount-
ed on the forward face of the door, between the pilot's
compartment and the main cargo compartment. Two
engine covers are stowed on the right-hand side of the
aft bulkhead of the maincargo compartment. The hand
starter crank for the engines mounts on the left side
of the aft bulkhead of the main cargocompartment. A
set of engine, propeller, and hydraylic tools are car-
rled in the left-hand forward baggage compartment,
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Figure 6 - Miscellaneous Equipment Stowage Points
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Part No

GEI-13934

48678
469686
PWA 1547
52829
53004
52024
54101

15-405
15-728
5111604
9111344
2119788
4119788

MISCELIANEQUS EQUIPMENT STOWAGE LIST
GOVERNMENT FURNISHED EQUIPMENT

NOTE: All items listed are to be shipped with the airplane.

NOTE: Items marked thus {*)are to be stowed ir their prop-
er placein theairplane. All other itemsare to be crated and
stowed, Only items marked (*) are to be included in weight

of airplane empty.

NQTE: Circled numbers indicating stowage points Inairplane
corregpond to reference cireles shown on figure 6.

Title

Instruction Boak, RC-45 Interphone Equipment
Instruciion Book, C-184 Coil Set, XMTR

Instiruction Book, Marker Beacon RC-39 and RC=-43
Instruction Book, Recelver BC-224-B

Instruction Book, Frequency Meter Set SCR-211-C
Instruction Book, Command Set SCH-AN-183
Instruction Book, Preliminsry BC-224-B
Preiiminary Instruction Book, BC-191-C Transmitter
Preliminary Instruction Book, Radio Compass SCR-280-A
Preliminary Instruction Book, SCR-AN-183 Command
Operator’s Handbook

Overhaul Manual (Pratt & Whitney)

Engine Tool Kit

Multiple Wrench

Socket Wrench

Puller Assembly

Dome Handle

UG, P
Instruction Book, Gyro-Horizon
Instruction Book, Gyro Plloz
Wiring Diagram, Radio
Wiring Diagram
Holder, Wiring Diagram
Tool Kit, Propeller

- L

No.
RHeq.

1
1
1
1
1
1
1
1
1
1
2
2
2
1
1
1
1

el Pk el el ek

Special
Notes

"

|

Stowage

Instructjons

OO  OCOCOEELYEEEEREEOOE®
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Parl Nuo, Title

16 First Aid Kit, Johnson & Johnson

100 Door Keys

5131301 Engine Covers

2119795 Tool Eit, Hydraulic

2131397 Wrench, Hydraulic Hand Pump Packing Nut

4132023 Wrench, Landing Gear Retracting Strut and
Wing Flap Strul Packing Nul

4132021 Wrench, Tail Wheel Shock Sirul Packing Nut

41316338 Wrench, Main Landing Gear Shock Strut
Packing Adjustment Collar

DPsS-3.21 Process Bulletin

DPS-3.22 Process Bulletin

Can, Lavatory Chemical

T. O. No.

01-40NC-2 Manual Airplane Maintenance

T. O. No,

01-40NC=-1 Ma=anual Airplane Operation

2132630 Tube

AN39%4-45 Pin

S5-121873-

S5064-0012 Hinge Pin

2132616 Tube

2132615 Tube

5132411 Support Assembly

1132495 Tube Assembly

3132671 Tube Assembly

3132670 Tube Assembly

4132891-8  Tube

4132891-10 Tube

4132891-6 Tube

4132891-2 Tube

4132891-4 Tube

3132672 Tube

2115041 Bar Assembly, Cargo Compartment Bin

2139382 Guard, Tail Wheel Axle RH

2138383 Guard, Tail Wheel Axle LH

=1 3=

T. O. No. 01-40NC-1

No,
Red.

P b B3 e e

- P

e I

operial

Notcs

12
84

R 3

Lad
ih

I-II-IHHHH"I-I-!-I-‘-HG

Stowage
Instructions

£
&
g
5

® © O O OOE

®

These items
included in
litter stowage
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SECTION 1l

GENERAL INSTRUCTIONS

1. Lceation of Controls,

a. Flight Controls,

(2) Ailerons, - Control wheel.,
(2) Elevators, - Control column,
(3) Rudder, - Rudder pedals.

(4) Alleron Tab, - Crank oncontrol pedestal base,

(5) Elevator Tabs., - Wheel on control pedestal
head,

(§) Rudder Tab, - Crank on control pedestal base,

(7} Wing Flaps, - Hydraulle control panel on bulk-
head aft of cupilot'c ceat,

() Automatic Pilot Engaging Control. - Handle
on control pedestal base,

(9) Automatic Pilot Fluid Control, - Hydraulic
control panel,

(10) Automatic Pilot Speed Controls. - Instrument
panel in front of pilot’s seat,

b. Landing Gear Controls.

{1) Landing Gear Control Handle. - Hydraulie
control panel,

(2) Eafety Latch, - Floor adjacent to pilot's seat.

(3) Tail Wheel Lock, - Lever underneath control
pedestal head,

(4) Parking Brake Lock, - Knob oncantrol pedes-
fal base.

€. Power Plant Controls.

(1) Carburetor Air Temperature (C), - Right top
of control pedestal base,

(2) Carburetor Alr Temperature Lock {L). - Right

top of control pedestal base,

(3) Cowl Flaps. - Side of fuselage adjacent to
copilot’'s seat.

(4) Cross-Feed, - Handle on control pedestal base.

(3) Engine Selectcrs, - Top of control pedestal
base,

-16-

(6) lgnition Switches, - Above windshield between
electrical control panels.

(7} Mixiure (M). - Right side of control pedestal
head,

(8) Qil Temperatures (0). - Left top of control
pedestal base,

(9) 01 Dilution Swiiches. - Lower right-hand
corner of left-hand electrical panel.

(10) Primers. - Inboard side in each nacelle,

(11) Propeller Feathering Switches. - Center of
each electrical panel,

(12) Propeller Piteh (P}, - Left side of control
pedestal head,

(13) Starter Switches. - Right-bhand electrical
panel.

(14) Throttles (T). - Center of control pedestal
head.

(15) Throtile Control Brake, - Beneath control
pedestal head,

(16) Wobble Pump. - Aft end to the right of pi-
lot's seat,

d. Other Controls.

(1) Engine Hydraulic Pump Selector. - Hydraulic
control panel.

(2) Engine Fire Extinguisher. - Under door in
floor between pilot’s and copilot s zeats,

(3) Generator Main Line S .=In main elec-
trical distribution box on left side of fuselage just aft
of pilot's compartment.

{(4) Hand Pomp to Pressure Tank Shut- Off Valve, -
Hydraulic control panel,

(6) Heating and Ventilating System Controls.

(a} Air Mixing Valve, - Aft of radiator above
left-hand forward baggage compartment,

(b) Main Cargo Compartment Re Yalve. -
In main cargo compartment suppiy duct just aft of
forward wall of compartment,

(c) Pilot’s and Radio Operator’s Compartments

Regulating Valve, - In supply duct at top of
radio operator’s compartment,

RESTRICTED



Juauwnredwio ) S5 01d J0 OPS HT - G Aanie g

40NC.1

a

LVLSOINY ¥3Di-1LNV ¥3T13do¥d (9)
IATVA 440-LAHS
¥3D1-11NY a13iHsaNIN 1437 (§)

149171 1N3asawoms (n)
SI0ULNOD INONA¥ILNI ()

131100 K3IDAXO @
YINSINONILXI 3814 awve (1) .

¥

L -

i)

RESTRICTED

RESTRICTED

= b 45



T. O, No, 01-40NC-1

RESTRICTED

wawjredwo) s301d Jo #pIS HY - 01 24ndig

TO08LN0D ¥3J1-30 FOYNNIAHI ANY DNIAM

LHDIT LN33S3¥0N74

JATYA 430-L1NKS
431 ~-1LNY QT3 IHSONIA LHOI Y

STOYLNOY 3INOHLNILNI

137100 N3IDAXO

SAATYA TOHLNGD d¥14 MDD

dNlld H3D1-1L1NV QI3 IHSONIA

JOV9 JUNSSIYd WILSAS DITNVHAAN
9¥D 3J4NSSI¥d ¥Y3D DNIANYT

> S P P —

®

O

QOE®EEO

RESTRICTED

-18-



RESTRICTED
(d) Steam Shut-Off Valve, - On floor against aft
bulkhead of radio nperatur's compartment,

(6) Hydraulic Hand Pump. - Bottom of hydraulic
control panel.

(7) Lefi-Hand Electrical Panel. - Above left-hand
windshield of pilot's compartment, Contains the fol-
lowing controls:

(a) Compass light rheostat,

(b) Left-hand propeller feathering switch,
(e) Instrument panel lights rheaostat,

(d) Right and left baltery master switches,
(e) Right and left landing light switches.
() Running lights switch,

(g) Cockpit lights switeh,

(b} Fluorescent lights switch,

(i} Propeller anti-icer switch,

(i) Pitot heater swilch,

(k) Left and right oil dilution switches,

(1) Parachute pack salvo switch.

(8) Oxygen System Controls. - Bulkhead behind

copllot's seat,

(9) Propeller Anti-icer Rheostat, - Behind pilot’s
seat.

(10) Radio Controls,

(a) Command Receiver Control. - Left side of
celling of pilot’'s compartment,

() Command Receiver Remote Control Band-
switch, - Aft bulkhead of pilot's compart-
ment above copilot’s seat.

(¢) Command Receiver Tuning Control. - Below
windshield in front of copilot’s seat.

(d) Command Transmitter Control, - Right side
of ceiling of pilot's compartment,

(e) Compass Remote Control Unit, - Center of
ceiling of pilot’s compartment above electrical panels,

(f} Interphone Controls. - Sides of the fuselage
adjacent to the pilot's and copilot’s seats.

T, O, No, 01-40NC-1

(g) Liaison Transmitter Switch. - Aft bulkhead
of pilot’'s compartment above copllot's seat,

(h) Radio Compass Loop Control, - Forward of
copilot's seat just akove the instrumenl panel,

(11) Right-Hand Electrical Panel, - Above right-
hard windshield of pilot's compartment - contains the
following controls:

(a) Starter safety switch,

(b} Left and right starter mesh switches,
(c) Right propeller feathering switch.

{d) Left and right voltammeters,

(12) Rudder Pedal Adjustment., - Ouiboard side
of zach rudder pedal.

(13) Seat Adjusiment,

(a) Pilot's and Copilot’s Seats. - Handles o
sides of seats,

(b) Radio Operator's Seat. - In center below
Sedt.

(14) Windshield Anti-icer.

(@) Pump. - Below windshield in front of co-
pilot’'s seat,

(b) Left Window Shut-Off Valve. - Side of fuse.
lage adjacent to piloi’s seal,

(c) Right Window Shut- Off Valve, - Side of fuse-
lage adjacent to copilot's seat,

(15) Windshield Wiper Control, - Knob on in.
strument panel just forward of pllot's seat.

(16) Wing and Empennage De-icer Control. - Han-
dle on bulkhead behind copilot

8 seal,

2, Operation of Conkrols,

a. Flight Controls,

(1) General, - Operation of the control wheel
control column and rudder pedals is conventional

(2) Alleron Tab, - Turn erank tc right to rais.
left wing, and to the left to lower the left wing.

(3) Elevator Tabs. - Rotate wneel forward t
bring nose down, and aft to bring nose up.

(4) Rudder Tab, - Turn crank to left to brin
nose to left, and turn erank to right to bring nose |

right,
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(5) Wing Flaps. - To lower wing flaps, move con-
trol handle to the “DOWN’’ position. When the flaps
reach the desired position as shown on the wing flap
positon indicator, move the handle back to “‘NEU-
TRAL."" The control handle should be kept in the
“NEUTRAL'' position while in flight; but when the
airplane is on the ground, the control should be kept
in the “"UP" position at all times to prevent any ex-
cess pressure from being built up in the lines due to
thermal expansion.

ja) Use of Wing Flaps,

1, Flaps are used to increase the lift of a
wing by changing its effective camber or increasing
its area, or both; and also to reduce the length of roll
of the airplane upon landing, by providing a resisting
surface Lo the passing air, The increase in lift is
accompanied by a large increase in drag and by an
Increase in virtual angle of attack which, if the alirplane
remains in thesame attitude, will cause it toapproach
dangerously near to the stall. Therefore, the correct
use of flaps In flight is to increase the gliding angle
of the airplane and NOT TO DECREASE THE GLIDING
SPEED, Adepressed [lap produces a marked increase
in wing diving moment, generally neutralized by in-
creased down-washon thetail, However, simultaneous
use of the elevator trim tabs may be necessary to
maintain longitudinal balance,

a, For take-off, the increase in drag tends
to increase the run, while the increase in lift tends to
reduce the run. These two effects combine to give a
minimum take-off for a definite flap setting, A split
or bent type flap may be lowered from one-fourth to
one-half (usually 10 degrees to 20 degrees) to im-
prove take.off, Within these limits the exact setting
will vary with the individual type of airplane and can
be obtained by experiment. In general, an airplane
with flaps in optimum take-off position will clear an
obstacle by a greater margin than it will if flaps are
closed. The take-off run itself may be increased,
however. There is no general rule which can be ap-
plied t> cover this phenomenon, and information, de-
termined by test, will be covered in the Operation
Instructions for each type of airplane,

b. In the event of engine fallure following
take-off in a maximum performance climb of this
nature, the danger of stalling is greater than with
flaps up, due to the more abrupt stalling character-
isties with [laps down. For this reason, partial low-
ering of the flaps as an aid to take-off is not rec-
ommerded except in cases to emergency,

c. In case of engine failure with flaps down,
it Is important that the flaps be kept down., Sudden
raising of the flaps may result in an excessive loss
of 1ift,

d, When a forced landing is made from an
altitude which permits maneuvering and when there
i5 insufficient or unsuitable terrainfor rolling toa stop,

- 20 -
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the landing gear should be retracted and the flaps
extended. The flaps will provide the normal drag and
1ift with which the pilot has become familiar in his
normal landing routine, There should be no worry
about poussible damage caused by landing with flaps
extended, since the damage will be relatively slight
compared to what might ensue if they were not used,

2, Since split or bent type flaps limit the ma-
neuverability of the airplane and eventually stall it
more abruptly, the following procedure is recom-
mended for landing:

a. With flaps down, the speed of glide must
be established at not less than 15 miles per hour above
the stalling or landing speed as listed in the Operation
Instructions of the airplane to provide sufficient mar-
gin of safety against inadvertent stalls and to prov:de
sufficient kinetic energy topermit thetail to be forced
into position for landing.

b. Since in general an airplane stalls ab-
ruptly with flaps down, care must be taken to main-
tain the gliding speed to the point of leveling-off for
landing. An airplane with flaps down stalls very rap-
idly when leveled-off, and consequently the altitude
above the landing field at which this maneuver i3 made
must be much lower than for airplanes not equipped
with flaps,

3. The effect upon airplane of a crosswind in
landing is to applya yawing force tending to swing the
nose of theairplane into the wind. Inagiven crosswind
and at a given landing speed, the yawing force is great-
er (due probably to ground effect) for an airplane with
flaps than for one not so equipped, The resultant ef-
fectupon the airplane is to increase the lift on the up-
wind wing and to decrease it on the downwind wirg,
This tends to tip the alrplane over in a downwind
direction, But since both wings stall rapidly the tip-
ping force, though strong, is of short duration. The
pilot, therefore, finds himself Inadvertently over-
controlling and may, unless extreme caution is ex-
ercised, lose control. This Is especially critical ina
gshort coupled airplane. Pilots should use the utmost
caution in making crosswind landings with flaps and
should make them with sufficient excess speed to In-
sure adequate control,

4. Flapg should not be raised immediately
after take-off or at other times when near the stalling
speed, as an appreclable interval of time may be re-
quired for speed and angle of attact to become ad-
justed to the new condition, When controllable pitch
propellers are installed, the low pitch (high rpm) po-
sition should be used whenever {laps are depressed.

b. Landing Gear Controls,
(1) Landing Gear Retracting Procedure.

(a) Pull the landing gear safety latch lever
full back to the “"LATCH RAISED'' position, Red light
will go on.
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(b) Swing the landing gear control handle out
and up {rom the “NEUTRAL" to the ‘'UP” position,

(¢) Wheels will retract U lines are under pres-
Sure,

(d) Move landing gear control back to ““NEU-
TRAL" position as soon as landing gear is fully re-
tracted, Safety latch will snap back to “SPRING
LOCKED'' position and red light will go out.

(e) I, for any reason, the landing gear cannot
be retracted with engine pump pressure, operate the
hydraulic hand pump. Place the landing gear control
in “NEUTRAL"' when the operation is completed.

{f) At {irequent intervals during flight, the pilot
and copllot shounld visually check the positon of the
landing gear in the nacelle, If & wheel has lowered,
pull the lateh lever full back to the “'LATCH RAISED'
position and move the landing gear control to the “up”
position, Return control to ““NEUTRAL'’ when gear
ls again fully retracted,

(2) Landing Gear Extension Procedure,

(a) Move the landing gear control from ""NEU-
TRAL'' to "'DOWN,’" making sure that the safety latch
lever is in the “SPRING LOCKED'" position. I one
or both throttles are closed beyond approximately
one-{ifth segment, the horn will sound and the red
warning light will remain on until the wheels aredown
and latched In the safe landing position and the con-
trol handle {5 returned to "“NEUTRAL.” The con-
trol should be returned to ““NEUTRAL’'' after the
pressure in the landing gear down line, as indicated
on the forward pressure gage, reaches 500 pounds
minimum.

(b) I the wheels are down and latched in the
safe landing position, the horn will not sound with the
throtties either open or closed, the red light will be
off, and the green light will be on,

(¢) Lock the safety latch lever to the floor
(POSITIVE LOCK position) before landing,

(d) There are times, previous to extending the
gear, when the pilot may nadvertently pull the latch
lever up all the way to the “'LATCH RAISED" position
instead of allowing il to remain in its normal middle
position ‘'SPRING LOCKED"' at an angle of approxi-
mately 45 degrees to the flocr, Under this condition,
the landing gear can be extended, but it will not latch
in the down position. The pilot might also pull the
latch all the way back preparatory to retracting the
gear and then,due to circumstances,decide not to re-
tract it. When the latch lever I8 pulled all the way
back to the “LATCH RAISED" position, it is locked
in this position by a dog at the landing gear control
handle, Under the above two conditions, the pllot can
correct the situation by either of the following methods:

T. O. No. 01-40NC-1

1, He can reach back and trip the dog at the
landing gear lever by means of a small knob attached
to It, which should re-engage the latches,

2, In the event the pllot finds the operation of
the dog too difficult, he ecan raise the landing gear
control to the ““UP"’ position slightly which will trip
the latch handle and returnitto the ““SPRING LOCKED"
position. The gear may retract part way, but it is not
necessary to wait for the gear to completely retract,
If this method Is used, the landing gear coatrol lever
should be placed in the ‘‘DOWN’’ position and the ex-
tension of the gear completed as in the normal pro-
cedure,

(¢) When the airplane is in flight, the control
valve handle should be kept in the 'NEUTRAL'' po-
sition. However, when the airplane is to remain parked
on the ground, check to see that the safety latch lever
is clipped to the floor (POSITIVE LOCK position), and
the landing gear control is in the “DOWN’’ position,
This will prevent thermal expansion {rom building up
relatively high pressures in the landing gear down

(3) Emergency Operation of Landing Gear System,

(@) Landing Gear Safety Latch Failure, - The
airplane may be safely landed whether or not the safety
latches are engaged, provided the landing gear is
fully down, with the hydraulic fluld in the actuating
struts under pressure, and the landing gear valve
lever in the “"“NEUTRAL'' position, Pressure in the
landing gear actuating struts ls indicated on the for-
ward hydraulic pressure gage, The horn will con-
tinue to sound and the red light will stay on, since the
switches are conneclted to the safety latch, If the
airplane is landed under these conditions, the landing
gear is held in the extended position by the pressure
of the hydraulic fluid against the retracting strut pis-
tons. Fluld pressure 15 locked in the landing gear
down lines when the conitrol handle 1s returned to
“NEUTRAL."” 'When the brakes are applied, the re-
gulting rotative force will have a tendency to cause
the landing gear to partially retract, moving the pis-
tons up in the struts and resulting in an increased
pressure in the landing gear down lines. To prevent
the possibility of a line failure, due to the excessive
rise In pressure caused by the piston moving up in
the strut, the brakes should be used only if absolutely
necessary, If the length of the landing fleld necessi-
tates the use of brakes, apply them as lightly as pos-
sible and, In any event, limit the pressure applied to
the brakes so that the pressure indicated on the land-
ing gear hydraulic system pressure gage does not

exceed 1500 pounds per square inch.

(@) Landing Without Fluid Pressure. - The only
pceasion necessitating landing without {luid pres-
sure would be in case of fallure in the lines [rom the
hand pump to the actuating struts, In this case, the
latches will hold the gear in place and a safe landing
can be made. Put the landing gear control handle in
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the 'DOWN'' position to allow all fluid possible to get
into the actuating struts, and then zoom the airplane
two or three times to snap the wheels down and en-
gage the latches, Return the control handle to ""NEU-
TRAL.”" U the warning light is green, it indicates
that the latches have engaged, and a normal landing
can be made,

(¢} Landing Without Fluld Pressure or Safety
Latches., - If the latches cannot be engaged as de-

scribed in the prececing paragraph, put the landing
gear control handle in the “DOWN"' position and oper-
ate the hydraulic hand pump for several minutes
immediately before the wheels touch the ground, DO
NOT USE BRAKES,

(d) Emergency Braking, - If the system pres-
sure gage reads under 6500 pounds pressure, it will be
necessary to operate the brakes by means of the hand
pump. In order to do this, the brake pedals must be
kept depressed, and thedegree of brake pressure must
be governed by the cperation of the hand pump, If
the brake pedals are released, all pressure is loust,
All hydraulic control handles should be in the “"NEU-
TRAL' or “OFF'" position, and the hand pump to
pressure tank control should be in the “OFF" po-
aition,

(4) Parking Brake Lock, - Pressure gage should
read 500 pounds minimum for satisfactory brake oper-
ation,

(a) To Set Par Brakes, - Depress pedals
fully and pull out parking brake knob, Release pedals
before releasing knob,

() To Release Brakes. - Depress pedals fully;
control will return lo released position. In case of
spring breakage, depress pedals fully and push con-
trol in,

(5) Tail Wheel Lock. - Tolock tall wheel in trail-
ing position, push handle forward. Pulling the handle
afl will release the lock and allow & full 360-degree
castor.

e£. Power Plant Controls,

(1) Engines. - For general engine operating in-
structions, see section IV in this Handbook.

(a} Starting. - The following starting procedure
is recommended for this specific installation:

1. Englnes which have been standing idle for
four hours or longer should be turned over by hand
four or five revolutions in the direction of rotation,
When an engine stands idle for long periods, the oil
from the crankcase drains through the piston rings
into the bottom eylinders. I sufficient o:l collects in
the cylinders to fill up the compression volume, there
is a possibility of damaging the engines on starting,
unless the oll is drained out of the exhaust port as the
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propeller is being pulled through by hand, It is ad-
visable to remove the lower front spark plugs before
turning the engine over if there is any reason to be-
lieve the cylinders are loaded.

2. Cross-feed valve control “‘OFF."

¢. Carburetor air temperalure controls in
“COLD"' position to prevent damage to Lhe induction
system in the event backfiring occurs on starting.

4. Set theright engine tank selector to a right
tank.

NOTE: It is recommended that the engine tank
selector valve fur the engine not being started
be in the *'OFF"” position to avold the pos-
sibillty of overpriming one engine while prim-
Ing the other.

5. Cowl flaps full open and control *‘OFF."

6. Propeller pitch controls in “INCREASE
RPM" (full low pitch) position.

1. Setthrotitles approximately cne-fourth open,

8. 0il temperature controls to the full ““HOT"’
position.

9. Mixture controls in “IDLE CUT-OFF.”

10, See that generator mair. line switches are
ICDIH‘Ii

11. i battery cart is being used for starting,
see that both battery master switches are off. If the
airplane’s batteries aretobe used, see that the ground
battery cart plug is disconnected and set the battery
master switches to the ‘'ON"" position.

12. Push the main ignition switch ““ON’" and
set the switch for the engine being started to ""BOTH."’

13. Railse and maintain the fuel pressure to
about 10 pounds per square inch wilh the wobble pump.

14, Where englnes are warm from previous
running or where outside air temperatures are 27° C
(80° F) or above, external priming is not necessary,
Under these conditions, care should be taken to avoid
creating high fuel pressures with the wobble pump,
a8 this may flood the engine. Avoid exceeding five to
six pounds per square Inch fuel pressure, Refer to
paragraphs 21,, 22,, and 23. following for starting cold
engines in cold weather,

15. While maintaining fuel pressure at 10
pounds per squareinch, energize and engage the starl-
er,

16. While the engine is being turned by the
starter, move the mixture control out of "'IDLE CUT-
OFF'’ whether the englne has fired or not, During the
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preliminary procedure, it s cnly necessary to move
the mixture control to 2 positiondefinitely out of "'IDLE
CUT-OFF'": i,e,, the contro!l coes nothaveto be moved
all the way to the “"AUTO LEAN" or ta the "AUTO
RICH'' position, If the engine does not start imme-
dlately (three seconds} while maintaining eight to ten
pounds fuel pressure with the wobble pump, return the
mixture control to ""IDLE CUT-OFF." If the engine
does not start in aboul Lhe next five seconds while the
mixture control is in “IDLE CUT-OFF,' agaln move
the mixture control out of “IDLE CUT-OFF," still
keeping the engine turning over with the starter and
maintaining the fuel pressure at eight fo ten pounds
and repeat the procedure. In general, one 1o three
repetitions of this procedure will result in starting

the engine,

However, if the engine does not start with-
in a reasonable length of time, an investigation should
be made to ascertain the cause. In warm or tem-
perate weather, overloading will be indicated by
a discharge of fuel {from the drain located in the lower
part of the blower section of the engine. In this case,
keep the mixture control in "“IDLE CUT-OFF,”’ dis-
continue operating the wobble pump, move the throttle
to the wide-open position and turn the engine over
with the starter in order to clear it out, If the engine
has been loaded and the ignition was left on, il is fre-
quently possible to affect a start while clearing the
engine out with the starter. In this case, it is nee-
essary to be ready to immediately retard the throttle
to prevent over-revving. U the ignition switch was
not left on during the clearing-out procedure, a rea-
sonable number of turns, such as six or eight rev-
olutions of the propeller should be sufficient to clear
out the engine. After making ceriain that the engine
is not overloaded, repeat the starting procedure as
outlined above, starting with the mixture control in
‘“IDLE CUT-OFF"’ and being more careful this time
about moving the mixture control out of “IDLE CUT-
OFF."

If no drainage of fuel i{s evident from the
engine blower, the difficulty is probably a condition
wherein the engine has nol yet obtained sufficient
fuel due either to the fuel pressure not having been
kept up during the starting procedure or to the mix-
ture cbntrol not having been moved out of ‘'IDLE
CUT-OFF'’ a sufficient number of times or for long
encugh perlods, In this case, repeat the starting pro-
cedure, operating the wobble pump and the mixture
control with caution, 50 as to feed a little more fuel

Into the engine,

If it 18 still not posslble to start the engine,
in all probability some part of the ignition system
Iz not functioning, such as the booster, and an in-
vestigation should be made., Protracted operation
of the boaster can sometimes overheat the colls so
as to render the booster lnoperative,

19. As soon as the engine starts, move the
mixture control to "AUTO RICH'’ without hesitation

T. O, No, 01-40NC-1

and ¢ontinue 1o operate the wobble pump =til the en-
gine runs smoothly and builds up the [uel pressure Lo
the desired 15 pounds per square inch.

18, Adjust the throttle to hold the engine toas
low a speed as possible for the [irst 30 seconds after
atarting and watch for an indication of cil pressure on
the gage.

-
&l‘&@l I oil pressure does not register

on the gage within 30 seconds, STOP the engine
and investigate,

19, When starts are made with cold oil, the
oll pressure may rise to 300 pounds per zguare inch
for a minute or more while the delayed zction of the
oil pressure relief valve Is controlled by the temper-
ature of the incoming oil. This high pressure is re-
duced when an oil-in temperature of 409 C {1042 F)
is obtajned.

20. As soon as oil pressure registers on the
gage, adjust the throtile to 1000 rpm.

2l. Where engines are COLD and have been
expused to outside air temperatures below 15° C
(60° F) priming i{s necessary, The lower the tem-
perature, the greater the amount of priming which
will be required, Under the various temperature con-
ditdcns which may be encountered, experience will
Jdictate how much priming is necessary to obiain good
starting,

22. Maintain the fuel pressure to at least two
to three pounds per square inch in order to furnish
fuel to the primer pump during the priming oper-
ation and prime as necessary. One stroke of the hand
primer pump will {ill aboul {ive feet of primer line,
and this should be kept in mind in gaging the number
of strokes required, The number of strokes will vary
with the temperature of the engine [rom one or two
strokes with a moderately cold engine to six or eight
strokes with a very cold engine. Excessive priming
will load the cylinders with raw fuel, making it giffi-
cult to start the engine, and will also have a tendency
to wash the oil off the cylinder walls which can cause
eylinder barrel scoring and piston seizure, Rusting
of the piston rings and eylinder walls will ogcur if the
engine is allowed to stand for a day or more after
unsuccessful attempts to start, unless the surfaces
are protected by a {resh application of oil. Under.
priming is usually indicated by backfiring of the en-
gine through the intake system with attendant hazards.

23. Wiih the griming accomplished, follow the
starting instructions as outllned for warm engines,

NOTE: On cold engines in cold weather, over-
loading is not necessarily indicated by a dis-
charge of fuel from the engine blower, but
rather by the presence of raw gasoline in the
exhaust collector ring, In this case, follow
the procedure outlined for clearing out a warm
engine when loaded,
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If there is no evidence of raw fuel In the
exhaust collector, in all probability the engine has
not been piven sufficient prime, even though fuel may
be draining from the blower. In eald weather con-
giderable quantities of fuel may be discharged into
the blower and pass out through the drain and still
leave the engine underprimed., The reason for this
is that fuel at low temperatures discharged intothe
blower is not sufficiently atomized to be carriedinto
the cylinders in mixture strengths necessary [or
combustion when the engine ls turned over. For Lhis
reason, direct atomized priming to the eylinders !s
required in cold weather, On the other hand, in warm
weather, both the fuel and the engine are at higher
temperatures so that the [uel discharged into the
blower is atomized sufficiently to be ecarried into the
cylinders in mixture strengths necessary f{or coms-
bustion when the engine Is turned over. When under-
priming is suspected, additional priming should be
made cautiously and the starting procedure repeated
as putlined for warm engines.

L
&aﬁm Be sure that the cowl [laps are

full open, Do not attempt to warm the engine
more quickly by closing the cowl flaps in ex-
tremely cold weather. This may cause burn-
ing of the ignition system at the spark plugel-
bows.

24. Turn the left engine tank selector valve
to a left-hand tank and repeat the above precedureto
start the left-hand engine,

(b) Stopping. - Refer to T. O. No, 02-1-28 for
instructions van ground operation, use of oil dilution

system and stopping, The following instructions per-
tain to the stopping of this particular engine installa-
STLE

1. If the cylindersare hot, dueto hard taxying,
permit the engine to idle a short time to_allow the

cylinder heads to cool to about 180° C (350° F).

2, See that the propeller pitch controls are
in the "'INCREASE RPM’’ position (full low pitch).

3. Move the mixture control to ""IDLE CUT-
OFF" and at the same time open the throttle, This will
give a clean cut-off without ‘‘after-firing."’

4., When engines have stopped, turn all ig-
nition switches ‘OFF."”

5. Turn the engine fuel tank selector valves

to the ''OFF" position. Do not stop the engine by
shutting off the seleclor valve. This allows vapor to
be pumped into the Bendix-Stromberg Injection car-

buretor.

§. Leave the mixture controls in the "'IDLE
CUT-OFF’’ pesition at all times when the enginesare
not operative,
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&“m Do not move the propellers until

the engines have properly cooled,

(2) Propeliers.

(a) General, - This airplane is equipped with
Hamilton standard hydromatic quick-feathering con-
stant speed propellers,

(b} Propeller Pitch Controls.

1. General, - Forward movement of the pro-
peller piteh control levers marked "'P’' to LOW PITCH
position increases the engine rpm; aft movement to
HIGH PITCH position redaces engine rpm.

2. For Take-Qffs, - Set controls to give 2700

rpm.

3. During Flight. - Set controls to obtain de-
sired rpm,

4. For Landjng. - Set the controls to obtain

maximum cruising rpm (2300) to prevent overspeeding
of the engine and dangerous reverse thrust during the
period of time required [or the synchronism of the
propeller governor and the engine in the event a sudden
burst of power is applied.

(c) Propeller Feathering Switches.
1. t Feathericg Pr L)
a, Close throttle.

b. Set propeller pitlch control to ‘'DE-
CREASE"' (high pitch) position,

¢, Place mixture control in "IDLE CUT-

OFF."
d., Close cowl flaps.
e, Close oil cooler shutlers.
‘ {. Turn hydraulic pump selector to running
engine,

g. Turnengine tank selector valve to “OFF”’
for failing engine,

h. Turn cross-feed valve to '"“OFF."

. Push feathering switch. When blades are
fully feathered, switch will kick out automatically.

j. Alter engine stops, turn ignitlon switch
IIDFF-L'

2. Emergency Feathering Procedure. - In the
evenl of an engine failure in flight, the |mmediate
problem is tu determine the cause which will, in turn,
determine whether or mnot the propeller should be
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RESERVOIR FILLER NECK

SIGHT GAGE —

ENGINE HYDRAULIC PUMP
SELECTOR

AUTOMATIC PILOT FLUID
CONTROL

HAND PUMP TO PRESSURE
TANK SHUT=-OFF VALVE

WING FLAP CONTROL

LAND ING GEAR CONTROL

HYDRAULIC HAND PUNP

CONKRECTION TO LANDING
GEAR SAFETY LATCH

.

Figure 13 - Hydraulic Control Panel
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feathered and the engine sltopped. A check of the in-
struments will usually disclose the trouble, In some
cases, for example low [uel pressure or lossof power,
Il is desirable to allow the engine to windmill while
making certain adjustments from the pilot's com-
partment, suck as setting the cross-feed valve or
operating the wobble pump. On the other hand, with
low oil pressure, etc, it is important that the engine
be stopped as soon as possible by feathering the pro-
peller, It is very Important in most cases of engine
failure to get the live engine properly adjusted first
S0 as to continue safe single engine flight. As soon
as the live engine has been adjusted to give satisfac-
lory performance, proceed with the failing engine as
fallows:

a, Push fealhering control switch,

NOTE: The propeller feathering operation can
be interrupted at any time before the propeller
has fully feathered by pulling out the feathering
control switch. The engine will return to nor-
mal rpm if the engine is still turning over
800 rpm or more and the controls are in their
previous setting, I the engine speed is less
than 800 rpm and the switch is pulled out, the
engine will stop. In order to start the engine
again, the feathering control switch must be
pushed in tc complete the feathering cycle and
the npormal unfeathering procedure must be
followed,

h. Claose throttle,

¢, Set the propeller pitch control to 'DE-
CREASE'" (high pitch) position.

d. Place mixture contrel in “‘IDLE CUT-

OFF."”
e. Close cowl {laps.
f. Close pil cooler shutters,

g. Turn engine fuel tank selector valve to
“'OFF"’ for falling engine,

h, Turn hydraulic pump selector to good en-
gine,

i. See that cross-feed valve is off.

j. Leave ignition switch at "BOTH'" until
engine stops, then turn to '‘OFF.”’

Unfeathering.

a. With throttle closed and propelier piteh
control in ‘‘DECREASE" (high pitch) position, switeh
ignition to “BOTH."

3.

b, Check to see that mixture control is in
‘“IDLE CUT-OFF."

-20.

T. 0. No. 01-40NC-1

c, Turn engine fuel tank selector to desired

tank.

d. Push feathering button and hold until en-
gine windmills 600 rpm to 800 rpm.

e, Release button and "'jog' if necessary to
prevent from exceeding 800 rpmuntilat least 40 pounds
oil pressure shows on gage.

f. When engine is running, place mixture
control in ""AUTO RICH."

g. After oil pressure s developed, allow
engine to increase o minimum governing rpm.

h. Warm up engine under these conditions,
gradually advancing throttle and propeller controls to

the desired operating position,
(3) Fuel 3ysiem,

(a) Fuel Selector Switch Points,
No, 1 - Left auxiliary tank

No, 2 - Left main tank
No. 3 - Right main tank
No. 4 - Right auxiliary tank

(b) Engine Fuel Tank Selectors, - Two engine

fuel tank selector contrals are provided. In normal
operation, each englne has an individual fuel system
and the left selector should be set to supply fuel from
a left-hand tank tothe leftengineand the rightselector
to supply the right engine from a right-hand tank, The
auxiliary (rear) fuel tanks should be filled first and
the fuel should be used from the main (front) tanks
first. The quantity of fuel in each system should be
approximately the same,

(c) Cross-Feed, - Set control to "OFF'" for
starting engines, fuel pump pressure check and flight
operation; to “'ON'' for take-off., In case of pump
failure, set cross-feed to "‘'ON" and in the event of
line failure or fire, sel control to ''OFF."" See T. O.
No, 02-1-28and T. O. Na. 03-10-15 for use of fue]
valve controls,

(di Wobble Pump. - The wobble pump handie
should be operated slowly and smoothly. Under all
conditions when fuel pressure fallure occurs, use the
wobble pump immediately and then attempt to deter-
mine the cause.

(e) Operation in Case of Fuel System Fajlure.
1. Fuel Pump Drive or Vane Failure. - In the

event of a fuel pump drive or vane fallure, warning
will be given by the illumination of the red fuel pres-
sure warning light and a loss of fuel pressure, When
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ELEVATOR TAB

OIL COOLER SHUTTERS
LEFT ENGINE FUEL
TANK SELECTOR
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PARKING BRAKE
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AUTOMATIC PILOT
ENGAGING CONTROL
MIXTURE

THROTTLE
CARBURETOR AIR

@@ Q@

(D) THROTTLE FRICTION
ADJUSTNENT

@2 RIGHT ENGINE FUEL
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(@3 AILERON TAB

(%) CROSSFEED

J

Figure 14 - Control Pedestal
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WITH LANDING GEAR EXTENDED, LATCH LEYER “A°
LOCKED TO FLOOR AMD LAMDIMG GEAR YALYE COM-
TROL "B" IN "MEUTRAL®, LATCH "C" [S HELD
FULL DOWM UMDER “"POSITIVE LOCK®™ A3 SHOwWM.

PULL LATCH LEVER CLEAR BACK. LAMDING GEAR
YALVE COMTROL *"F® wiLL BE PULLED DOWN BY
ROD "H®. DOG "J® WILL SPRING INTO POSITION
SHOWK TO KOLD CATCH DOWM. LINE “E® AND PN
*G3*" WILL RAISE LATCH CLEAR OF RETRACTING
STRUT HOCK TO "LATCH RAISED®™ POSITION.

®

TO EXTEND LANDING GEAR; WITH SAFETY LATCH
IN SPRING LOCK POSITION MOYE VALYE CONTROL
TO "DOWK®™, RETURWING CONTROL TO MEUTRAL
WHEN GEAR S FULLY EXTENDED AMD AT LEAST
S00 LES. PRESSURE INDICATED ON LAND ING
GEAR GAUGE. LOCK LATCH LEVER DOWM AGAINST
FLOOR PLACING LATCHES IN POSITIVE LOCK
POSITIONM.

NOTE:

RELEASE LOCK “D®. LATCH LEVER "A® WILL TAKE
POSITION AS SHOWN. LAMDING GEAR VALVE CON-
TROL LOCKING MECHAMISH WILL REMAIN AS IN
"I". LINK “E" AMD PIN "6" w|LL BE RAISED
TO "SPRING LOCKED®™ POSITION, LEAVING LATCH
HELD IN PLACE BY SPRING ONLY.

MOW LAMD ING GEAR MAY BE RETRACTED. WHEN
LANDING GEAR CONTROL YALYE |5 MOYED "0
"UP® SHOE "K" MOYES INTO POSITION SHOWM
DISPLACING DOG "J™. LATCH AND LATCH LEVER
REMAIN AS IN ®*3°.

®

WHEM LANDING GEAR IS FULLY RETRACTED, RE-
TURM YALVE COMTROL TO MEUTRAL. WHEN LAKD-
ING GEAR VALYE IS ROTATED BACK TO *NEUTRAL®
SHOE *K™ RESUMES OR!GINAL POSITION AS IN
*|*. OVERLAP ON DOG "J™ PREVENTS DOG FROM
'SLIDING BACK OVER TOP OF CATCH, WHICH RE-
SUMES ORIGINAL POSITION AS IN "1™ AND
ALLOWS LATCH TO OROP BACK INTD GUIDE SLOTS
UNDER SPRING TENSIOM AS IN 27,

IN THE EVENT THAT THE LATCH |5 WOVED TO THE “LATCH RAISED®
POSITION BEFORE EXTENDING THE GEAR, THE GEAR WilLL LOWER, BUT
IT WILL NOT LATCH. TO LATCH GEAR, EITHER TRIP DOG BY MEANS OF
A SMALL KNOB “L® ATTACHED TO IT, OR MOYE YALYE CONTROL UP
SLIGHTLY WHICH WILL TRIP LATCH DOG. THEN RETURN TO *pOWN. THE
GEAR MAY RETRACT PART WAY |F THE SECOMD METHOD 5 USED, BUT
IT IS NOT MECESSARY TO WAIT FOR THE GEAR TO COMPLETELY REFTRACT.
COMPLETE THE EXTEMSION OF THE GEAR IM THE WORMAL MANNER.

Figure 15 - Safety Latch Operation
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such a condition exists, operate the wobble pump and
turn the cross-feed valve control lo **ON."" This will
allow the good fuel pump tosupply fuel under pressure

to both carburetors.

2. Fuel Pressure Relief Valve Failure, - In
the event of a fuel pressure relief valve failing, the
fuel pressuse will drop on the engine affected. Oper-
ate the wobble pump and turn the cross-feed valve
control lo “‘ON."” H the fuel pressure is still in-
sufficient, it indicates that fuel is being forced back
into the tank through the defecztive reliel valve, In this
case, the engine fuel tank selector for the affected
engine should be turned to “'OFF." This will block
the return flow through the eed line with the defec-
tive valve and both carburetors will be supplied throdgh
the other main feed line and the cross-feed line.

3. Broken Fuel Line. - If a break occurs in a
fuel line, warning will be given by the illumination of
the red fuel pressure warning light and a loss of fue]
pressure, Operate the wobble pump immediately; i
operating the wobble pump does not bring up the fuel
pressure, it indicates a broken fuel line. I such a
condition arises, the fuel supply to the affected engine
should be turned off by setting the engine fuel tank
selector for the failing engine to "'OFF.”’ The engine
should then be stopped by feathering the propeller and
flight should be continued on one engine.

4. Power Recovery After Fuel Run-Out. - Pow-
er recovery after a fuel tank has run dry is con-
siderably delayed by air and vapor passing through
the vapor separator into the regulator body of the car-
buretor. It has been found thal power recovery s
quickest when the mixture control is placed in the
“EMERGENCY'' position. Il a tank is allowed to run
dry to the extent that the engine slows down, the
throttle on the alfected engine should be closed, the
mixture conlrol moved to the “EMERGENCY " posi-
tion and the engine fuel tank selector set to supply
fuel to the affected engine, The throttles should then
be opened and the mixture control should be returned
to ils previous setting after the engine has assumed
its normal operation.

(4] Starter Switches. - Three switches are pro-
vided for engine starting. All three switches areof the
double-throw momentary contact type and will re-
turn to thelr original position when released. The
center switch isa safety switch and is “*“ON"’ in either
the up or down position, The other two switches con-
trol the starters of the right and left engines. To start
either engire, hold the swilck for that engine and the
safety switeh to the ““UP"’ position to energize the
starter., When the starter is sufficiently energized,
pulling down on both switches will mesh the starter
with the engine,

(5) Ignition Switches, - The ignition switch panel
is located on the center line of the airplane just above
the **vee'' in the pilot's compartment windshield, The
ewitch panel Incorporates a master ignition switchand
two individual switches as follows:

T. O. No. 01-40NC-1

(a) Master Ignition Switch. - The master ignition
switch has two positions controliing the circults as
follows:

““OFF."” - All mapneto and booster circuits
grounded (magneto and booster inoperative).

“ON."" - All magneto and booster circuits
undergrounded (magneto and booster operative).

(b) Individual Engine Switches. - Each individual
ignition switch controls the ignition of one engine and
has four positions controlling the circults as follows:

“OFF." - Both magnetos and booster inopera-
tive (magneto and booster circuits grounded).

“R." - Right magneto operative; left mag-
neto inoperative; (left magneto circuit grounded and
right magneto circuit open).

““L."” - Left magneto operative; right magneto
inoperative; (right magneto circuit grounded and left
magneto circuit open).

For normal operation, the master ignition
switch should be pulled ““ON’’ and the individual engine
switches set to *“BOTH."’

(6) Cowl Flaps, - Thecowl flapcontrol valve has
five positions: “*“CLOSE,”” “'OFF,”” “TRAIL,” "“OFF, "
and “OPEN.” To open the flaps, move the controlto
the “OPEN’' position. In flight when the flaps have
reached the desired position, return the control to
“OFF.” To trail the f[laps move the control to
“TRAIL" and leave it in that setting until it is desired
to either open or closethem. The cowl flaps should be
fully openatall times whenthe airplane is on the ground.
Just prior to taking-off the flaps should be put in the
trailing position. Upoa reaching cruising altitude, the
flaps should be fully closed or used as necessary to
keep the cylinder head temperatures from exceeding
the maximum allowable limit, When the airplane is
parked on the ground, the [lap control should be kept
in the “‘OPEN"' position to prevent line breakage due
to thermal expansian.

(7) Mixture Controls. - The metering injection
carburetors installed in the airplane intcorporate Lhe
Bendix one-position automatic mixture control unit.
The floatless carburetor meters fuel through fixed
orifices according to air venturi suction, and is pro-
vided with a manual mixture control which may be set
in the following positions:

“EMERGENCY." - Without compensation for
altitude or temperature by making the automatic mix-
ture control inoperative (recommended [or emergency
operation only).

“"AUTOMATIC RICH."” - Usual operation posi-
tion, automatically maintaining the desired mixture at
all engine speeds and loads, independent of changes in
altitude, temperature, propeller pitch, or throttle po-
sition.
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“AUTOMATIC LEAN." - Aleaner setting Lhan
“AUTOMATIC RICH" and suitab_e for cruising opera-
tivn under favorable conditions. This setting may be
too lean for good acceleration,

“IDLE CUT-OFF." - For stopping and four
priming while starting,

NOTE: The accelerating pump is operated by
and in proportion to the momentary changes
In air pressure in the supercharger entrance,
The accelerating pump is not connected with
the throttle or throttle controls. Hence, nn
matter how rapidly the throttle is moved, no
fuel s pumped {rom the carburetor when the
engine Is nct running.

(B) Carburetor Air Ccontrois. - Moving the con-

trols aft to the '*"HOT’’ position opens the flap valves
in the carburetor air scoops anc allows heated air to
enter the carburetor. Moving the controls {orward
closes the valves and allows onlv air at outside tem-
perature to enter the carburetor. The lock lever (L)
to the left of the carburetar air temperature controls
will lock the controls in any position they are set.
Use either full “HOT’ or full “"COLD"’ settings only.

NOTE: It has been found that the carburetors
are most susceptible to icing near the closed
throttle position. Consequently, when con-
ditions arise that necessitate [lying at a re-
duced air speed and a relatively high humidity,
this reducticn should be accomplished by lower -
ing the lanéding gear or by means other than
closing the throttles.

(9) Qil Temperature Contrcls. - Move controls
forward to "HOT' position to close the shutters on
the oil cooler and move controls aft to open the shut-
ters,

(10) Manifold Pressure Gage Selector Valve. -
The manifnld pressure gages installed in this alr-
plane are very important in their relation to engine
power and engine trouble determination because the
constanl speed-type propellers remove two factors of
engine performance which have normally been used
as a double check of engine operation. In order that
manifold pressure gage inaccuracies may be checked
at any time in {light or on the ground, a four-way
broach valve |s installed on the lower section of the
pilot’s instrument panel which may he used as follows
when there is any question as toc the accuracy of the
gages or the operation of the engines,

(a) The position of the valve to the extreme
left connects the left gage to the left engine and the
right gage to the right engine in the normal manner.

(b) The next position of the valve to the right
vents both gages to the atmosrhere. [f the gages
themselves are accurate, they siould both read the
same when Lthe valve is in this position.
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te} The third position to the right reverses the
instruments, the right gage showing the left engine
pressure and the left gage showing the righl engine
pressure, A variation of manifold pressure with the
valve inthis pasition will indicate an actual difference
in the engines, or oi in the manifold pressure gage

lines,

[di The extreme right position opens both mani-
fold prezsure lines to cockpit pressure for the purpose
of removing oil from the lines on the ground or in
flight. Before going to this position, the throttles
should be set lo give a manifold pressure reading
lower than the true pressure altitude, reading obtained
with the valve in position "“2,"" This will assure that
anyolil in the lines will be sucked back into the engine
rather than be blown out behind the instrument panel.

d. Other Countrols.

(1) Engine Hydraulic Pump Selector. - In normal
operation, the pump selector handle is in the vertical
position, the hydraulic pump on the left-hand engine
supplyingz pressure to the hydraulic system and the
right-hand engine pump furnishing pressure to the
automatic pilot system. By swinging the handle out
into the aisle and moving il clockwise approximately
45 deprees, the {low of both pumps may be reversed,
allowing the left pump to operate the automatic pilot
and the right pump the main hvdraulic system.

(2) Engine Fire Extinguishers. - A CO, pressure
fire extinguisher system is installed in the airplane
to put putany fires in the engine section., The controls
for the fire extinguisher are located in a box under
the floor between the pilot’s and copilot’s seats. In
bringing an engine section f{ire under control, the
following should be kept in mind:

(a) Prompt action in cutting off the fuel supply
to the affected engine and operaling the {ire extinguisher
system will aid in reducing the damage.

(b) Stop rotation of the affected engine imme-
diately by feathering the propeller to prevent fuel and
oil being [ed into the blaze.

NOT=: Immediatelyaiter noticing a fire, pro-
ceed as follows:

(e) Turnthe engine fuel tank selector to "'OFF"
for the engine on fire.

(d) Be sure that cross-feed is ‘‘OFF."

(e) Move the mixture control to “‘IDLE CUT-
OFF."

(I) Feather the propeller and turntheindividual
ignition switch to the ""OFF’ position for the affected
engine.

(g} Closethecowl {laps and oil cooler shutters.

-33- RESTRICTED



RESTRICTED

(h) Sel the fire extinguisher selector valve to
the engine on fire and pull the ""RED"" handle.

(3) Generator Mazin Line Switches. - In case of
the failure of one pgeperator, or in case it is desired
to operate one generator only, the generator main line
switch for the generator that is to be isolated may be
switched '""OFF.’" In normal operation, both switches
should be in the ""ON"' position.

(4) Heating and Ventilating System.

[ ]
&u&m When operating in extreme cold

weather, to prevent the freezing of the steam
heating system, the following method will be
used immediately upon landing whenever pre-
cautionary measures are indicated. With the
engines still running, drain the water from the
system. When the system is free of water,
stop the engines. Close the drain valve and
pour approximately one gquart of alcohol in
through the filler opening. When the airplane
15 tobe flown again, allow the engines to warm
up. This permits the alcohol to vaporize.
Then fill with water,

(2) To Fill on the Ground with the System Cold
(Right-Hand Engine not Running).

1. Close the drain cock below boiler in the
right-hand nacelle and open filler -funnel valve at the
water tang in nacelle,

2, Fill the system with distllled or soft water
(approximately four U, S. quarts, 3,3 Imperial quarts),

3. Close filler-funnel valve.

4. Check to see that the steam shut-off valve
is in the ""ON"" (down) position before starting right
engine.

(b) To Fill on Ground When Temperature Is
Below Freezing and System Is Empty.

1. Close the drain cock below the boiler.

2. Check to see thal the steam shut-off valve
is in the “‘ON'" (down) pasition before starting the

right eng.ne,

3. Starl the right engine and allow the boiler
to become hot.

4. Openvalve atfiller -funnel and add approxi-
mately 4 U,S, quarts (3.3 Imperial quarts)of hot water,

5. Close the wvalve at the filler neck immedi-
ately.

ic) ToDrain System. - Open the drain cock be-
low the boiler and drain the system.
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(d) To Shut Off Heat. - In case of asteam line
failure or in case il 1s desired to shut off the steam,
pull the steam shut-off valve Lo the “'OFF"’ (up) po-
sition,

(9) Hvdraulic Hand Pump. - The hand pump will
supply all hydraulic units including the brakes when
the hand pump-to-pressure Lank shut-off valve is in
the ""OFF' position. To charge the pressure tank
(ACCUMULATOR), the shut-off valve must be opened,
Use slow, smooth strokes when operating the hand
pump.

(6) Oxygen and Its Tse.

Every precaution must be observed
to prevent spontaneous combusticn. Keep oil,
grease, and all readily combustible material
well away from all oxygen apparatus. Be sure
hands and clothes are clean.

(a) Oxygen is required by the human body to
maintain proper functioning of the nervous system
and to prevent injury to the body cells. The body
oblains its supply of oxygen from the blood which in
turn obsorbs oxygen [rom the air in the lungs. The
oxygen content of the air decreases proportionally
with increased altitudes, thus decreasing Lthe quantity
of oxygen in the lungs available for absorption by the
blood,

(b) Due to the decreased density of the air,
altitudes of 10,000 to 12,000 feet will require the use
of an additional supply of oxygen, U flight is main-
tained for one hour or longer. At altitudes of 15,000
feet and above, the continuous use of an additional
supply of oxygen Is reqguired,

(¢) Oxygen is nonpoisonous, and has no del-
eterious effect on the dental restorations, and no ill
effects will resull from supplying more than the re-
quired amount of axygen other Lhan unnecessarily
depleting the available oxygen store.

(d) The requirements of oxygen by the body is
increased by the {ollowing factors:

1. Physical effort performed.

2. Shivering.

i

3. Excitement,

(e) Only through experience can personnel re-
cognize oxvgen deficiencies since the lack of oxygen

inthe body produces very few recognizable symptoms.
Most cases of oxygzen deficiencies are caused by one
of the following reasons:.

1. Oxygen peing partly or totally shut off by
kinking of the tublng leading {rom regulator to mask.

2, Orifices in regulator becoming obstructed,
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d. Attempts of personnel to do hard work,

4. Freezing of muisture in the oxygen at ex-
tremely low temperatures caused by using oxvgen
having moisture conlent in excess of specification
limits.

5. Oxygen supply exhausted by leaks.

6. Aecelerated Breathing., - The partial vacuum
crealed inside the mask by accelerated breathing tends
to draw outside air inlo the mask through the sponge-
rubber exhaust discs or to partially collapse the mask
to the face permitting outside air to be drawn into the
mask, Both of these conditions tend to dilute the pure
oxyegen within the mask.

(7} Propel.er Anti-icer. - When icing conditions
are prevalent, turn the propeller anti-icer switch
“ON"" and turn the propeller anti-icer rheostat to
the full capacity position and after one-half minute
turn back to desired output settitg. The output of the
pump varies from 10 U. S, quarts 18.3 Imperial quarts)
of [luid per hour at a fast setting to 4 to 6 1, 5, quarts
(4.99 Imperial quarts) per hour at a slow setting.

(8) Communications Equipment.

(&) General. - All of the communications equip-
ment may be oparated to some extent from the pilot's
compartment, Receiver and transmitter frequency
selection of this equipment may be controlled, with
the exception of the liaison equipment which must
have both its transmitter and receiver frequencies
se! from the radio operator's position,

L -
ai“tlm For normal operation of all com-

munications equipment the crystal filter se-
lector switeh should be set at “BOTH.” To
receive the radio range without possibility of
voice interference, set the selector switch Lo
“"RANGE.”" To receive voice without range
interierence, set selector switch to “'VOICE. '
It is impossible to receive voice when this
switch is set on "'RANGE.”’

NOTE: The headset extension cord should be
plugged into the crystal filter selector control
box, and not into the interphone jack box or the
receiver control box.

IMPORTANT: When the throat microphone is
being used for either interphone or radiocom-
munication, it must be adjusted so that its two
circular elements are held snugly against each
side of the throat just above the ''Adam’s
apple.”’ SPEAK SLOWLY, DISTINCTLY, AND
IN A NORMAL TONE OF VOICE. &houting
will seriously distort the voice signal.

A pozsible means of limiting noise level in
all radio equipment, caused by adverse conditions
suchasrain, snow, ice, or sand, is to direct the radio
operator to proceed as follows:

- 95 -
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1. Place lhe antenna chanpge-over switch to
the fixec antenna positicn.

e

<. Release approximately S0 feet o the trail-
ing Wire antenna.

o, Ground the trziling wire antenna post di-
rectly to the airplane structure (for instance, the
metal stpport for the transmitter tuning units).

NOTE: The C-47 Airplane may be equipped
with either the type SCR-1E3 or the type SCR-
274N command sel and because of this con-
dition the operation for both type of sets are
given.

(b) Command Set Type SCR-183,

1. Description.

a. The radio installation consists of a type
SCR-183 command sel equipped with a range filter
and a throat microphone. A "‘push-to-talk’ button is
provided on the engine throttle, with all other operat-
ing controls located on the right side of the cockpit.

b. Receiver, - The receiver is calibrated
and adjusted to receive the radio range frequencies
between 201 ke and 398 ke, and the tactical communi-
cationrange between 2500 ke and 7700 ke. Provisions
for receiving other frequencies can be ins:alled by a
radio technician.

c. Transmitter.

(1) The transmitter will operate on any
[requency between 2500 ko and 7700 ke at which it is
set by Lhe radio technician. It is capable of trans-
mitting voice, modulated CW (MCW) or straight CW

signals,

(2) The effective range of the transmitter
for dependable voice transmission is approximately
23 miles.

2. Operating Instructions.

a. Receiver,

(1) Turn recelver control box selector
switch on ""MANUAL." Plug receiver phones in jack
number JK-26 and turn ‘“INCREASE OUTPUT’ con-
trol knob to the right until a frying noise or signal is
heard in the receiver.

-
Wl For all normal (voice or MCW) re-

ception, the radio receiver crystal filter se-
lector switch should be set at ““BOTH.”’ To
receive the radio range (MCW) without possi-
bility of voice interierence, set the selector
switch to ““RANGE.”’ To receive voice with-
out passibility of radio range interference, set
the selector switch to "“VOICE."’
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[
&“&ﬂ’l It 18 tmpossible 1o receive voice

when this selector switch is set on “'RANGE."’

12) To receive the radio ranges and con-
trol tower on 20! ke to 396 kc. set Lhe "Hi-Lo'' se-
lector switch to "‘Lo."" Refer to CAUTION under
paragraph 2.a.(1). Adjust tuning dial knob for desired
[requency as cualibrated on the inner scale of tuning
dial,

NOTE: When tuning receiver for a definite
frequercy, always turn d.al a little to each side
of the [requency calhibration mark to find the
paint where the =ignal is strongest. This pro-
cedure is to be followed when the receiver se-
lector switch is set on ""MANUAL."'

|13} To receive tactical {requencies, turn
the "'Hi-Lo ' selector switch to "“HL.'" Adjust tuning
dial knob Zfor desired frequency as calibrated on the
outer scale of the tuning dial. The inlermediate scale
on the tuning dial(0-100 scale) is used only ir special
instances when special frequency ranges are being
used, and require installation of special coils by ra-
dio maintenance personnel. In this case,there will be
found a metal "“FREQUENCY IN KC'' calibration
chart installed in every cockpit near the tuning dial.

NOTE: The '""Hi-Lo"' selector switch is con-
nected to the receiver by a spring cable and
must be operatedbythe ' click-and-feel'” meth-
od, Care must be taken to insure proper con-
tact in either “HI" or “LO"" position, since
the position of the polnter does nol accurately
indicate the setting,

(4) To Receive Code,

(a) Straight coniinuous wave signals (CW)
cannot be heard on this receiver as It {s not equipped
with a beal frequency oscillator.

(b) Tone (MCW) signals may be heard on
this receiver by tuning in the same manner as for
volce reception with the radio range filter selector
switch set on "'BOTH."”

(3) The receiver (and transmitter fila-
ments) may be turned off by placing the control box
selector switch in its “OFF "' position,

b. Transmitter.

(1) Microphone Instructions. - Place throat
microphone around neck and adjust the bank so that
its two circular elements are held snugly against each
side of the throat just above the “'Adam s apple.”’

{2) Transmitting Etiquette, - Before trans-
mitting, adjust radio recelver to the same frequency
ag the station to which you desire to lalk,and "listen-
in ' to be sure the pperator 15 not talking to some one
else. II the station is transmitting, take advantage of

i -
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the opportunily tc more accurately set the alrplane
receiver on the assigred frequency, and when the other
operator is through, proceed with your transmission,

(3) Veice Transmission.

(a) Set transmitter emission seleclor
switch to ""VOICE."'

(b) When the selector switch is set on
“AUTO" or ''"MANUAL,' press the microphone but-
ton located on the engine Lhrottle and start talking.
Speak slowly, distinstly, and in a normal tone of
voice, Shouting will seriously distort the voice signal,

(¢) Release the microphone button when
through talking,

(4} Code Transmission.

(a) Tone (MCW), - Set transmitter emis-
sion selector switch to "TONE'' and operate trans-
mitter key.

(b) CW. -Set transmitter emmission se-
lector switch lo "CW'' and operate transmitter key.

NOTE: Any receiving station '‘standing by’
a particular frequency and expecting voice sig-
nals will hear any "“TONE'' (MCW) code trans-
missions, However, this station will not hear
““CW'" signals unless his receiver is equipped
with a beat frequency oscillator and the oscil-
lator is turned on. Ground stations and bomb-
ers are usually equipped with receivers con-
taining a beat fregquency oscillater, Fighter

airplanes are not equipped to receive ‘CW"’
signals.

OPERATION NOTES FOR PILOT.
a. Unable to Receive.

(1) Ascertain that receiver selector switch
is on “MANUAL" or “"AUTO.”

(2) Ascerzain that the “Hi-Lo'' switeh Is in
proper position and making good contact. Refer to
NOTE under paragraph 2.a.(3). Test receiver opera-
tion on band known to be in use,

(3) Systematically check for secure con-
nections in all cables and wires about the radio con-
trols, starting with headset and ending at the receiver
control box.

(4) Turn range filter switch pointer to all
positionsto be sure internal contact points were mak-
ing good electric connection, or that it was not set
somewhere between positions,

(3) Turn volume control through Its entire

range to test for an intermittent short circuit or some
1solated position where receiver is inoperative,
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b, Unable to Transmit,

{1 Ascertain that receiver (and transmit-

L]

ter [ilamentt seleclor swilch is set vn ""MANUAL  or
“AUTO."

(2) Be sure the traasmitter emission se-
lector switch is nol setting between positiuns,

(3} Carefully inspect microphone for evi-
dence of damag= due to rough treatment,.

(4) Systematically check [or secure con-
nections in all cables and wires about the radis con-
trols, starting with the microphone nnd ending at the
transmlt:nr control box,

(53] If transmitter does not “‘come on'’' for
volce transmission when the “'press-to-talk’' button

on the engine throttle is operated, hold the trans-
mitter key down; operate the "press-to-talk’ button
if failure was on ““TONE"" or "'CW,"

NOTE: The key and “press-to-talk’ button
may be substituted for eachother for any three
positions of the transmilter emission control.

{¢) Command Set Type SCR-274-N,

1. General, - The command set is designed
for shorl range operalion and is used for communi-
cating with nearby aircraft for tactical purposes and
with ground stations for navigational and traffic con-
trol purposes,

2, Receiving. - The interphone jack box switeh
must first be placed in the ““COMMAND'’ position,
The receiver control box is divided into three identi-
cal sections, each of which contrcls the particular re-
celver to which it is electrically and mechanically
connected. Reception of 2 signal of specific fre-
quency as indicated on the dial is accomplished by the
use of the section of the receiver control box which
controls the particular receiver involved. The de-
sired receiver is turned on and off by aswitch located
in the right aft corner of the control box section used.
This switch, in addition to having an “‘OFF"’ position,
has two selective positions marked ‘‘CW’’ and ‘'MCW,"’
each of which is an ‘‘ON"’ position and indicates the
type of signal which is to be received, The “A-B"
switches shoulc be left in the A"’ position at all
times and need not be turned off when the receivers
are turned off.

NOTE: When tuning receiver for a definite
frequency,always turn dial : little to each side
of the frequency calibration mark to find the
poinl where the signal is the strongest,

3. Transmitting,

a, Before transmitting, adjust radio receiver
to the same frequency as the station with which you
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desire to converse, and listen in to be sure that the
operator is not talki.g to saomeone else, I the sta-
tion is transmitting, take advantage of the opportunity
Ly mure dccurdtely set the airplane receiver on the
assigned frequency, and when the other operator is
finished, proceed with your transmission,

b, Throw the switch marked "OFF-ON'' on
the transmitter control box to the ""ON’' position.
Select type of transmissiondesired with switch marked
“TUNE-CW-VOICE,”” With the switch in the''VOICE"'
position, the microphone [rom any inlerphone jack
box switzhed to the "COMMAND'' position will be
aperative and vaice will be trans mitled when the "'push.
to-talk'' button on the control wheel is pressed. With
the switch turned to the ‘'CW'' position, a "‘continu-
ous wave,’’ or unmodulated signal will be transmitted,
and with the switch turned to the '"TONE’' poasition, a
modulated tune signal is transmitted, Greatest eliect-
ive range can be obtained on “'CW,"' Range is most
limited when operating on ““VOICE."

c. On both the "'CW' and “'TONE'' posi-
tiong, the microphosnes are inoperative, and signal-
ling by code is accomplished by a key which is located
on the forward end of the transmitter control box,

NOTE: To reduce battery drain and to in-
erease dynamotor life, the “TONE-CW-VOICE”
switch should be left on ““VOICE'' unless cor-
tinued use on “‘CW" or "TONE" is expected.

(d} Interphone Equipment RC-306 or RC-45.
The interphone jack boxes have five selective posi-
tions marked on the face of the box, as [ollows:

1, "'coMP,”
compass 1s heard,

2. "LIAISON." - The pilot may voice modu-
late the liaison transmitter and can hear the audio
output of the receiver.

- The audio output of the radio

3. ""COMMAND,"’ - The pilol is able to mod-
ulate the command trans mitter and can hear theaudlo
output of the receiver,

4, "“INTER.” - .n this pusition the pilot may
communicate with any other crew member who also
has his interphone jack box switch at the "INTER"
position,

5. "CALL." - This is an emergency position
which enables any erew member to callall other mem-
bers of the crew regardless of the position of their
interphone jack box switch.

(e} Radio Compass SCR-269 or SCR-280,

1, "-'ﬂt the interphone jack box swilch to the
"'COMPASS"’ position, if aural reception of the com-
pass receiver is desired. [ only visual indication is
desired, the switch does not have to be set in the
“COMPASS" position,
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2, The radioc compass equipment 1s designed
to perform the {ollowing functions:

a, Aural recepuiun from the fixed antenna
or from the rotatable leop, For signal reception dur-
ing interference caused by precipitation, statie, or
proximity of signal, the loop will prove superior,

b, Aural-null direetional indicationof an in-
coming signal with the loop only in use.

e, Visual unidirectional left-right indica-
tion of an incoming signal,

3. The receiving unit is turned on or off by a
switch on the face of the remote control box, which in
addition to having an ""OFF" posilion, has three other
positi.ns: "'COMP,” "ANT," and ""LOOP."

4. With the switch in the “"COMP"’ position,
both the rotatable lpop and Lhe [ixed antenra are in
use,

b, In the position marked "‘ANT,"" only the
fixed antenna is in use,

c. With the switch turned to the “LOOP"
position, only the rotatable loop Is in use.

4, U the green indicator on the face of the
control box does not light, depress button marked
"“"CONTROL" to establish control, Select frequency
band desired as indicated in kilocycles on the {ace uf
control box and tune by use of the crank to thedesired
frequency, The loop may be rotated to any position
as indicated on the radio compass azimuth indicator
by use of the crank MC-204. This particular opera-
tibn is necessary only when operating on ““LOOP"
position of the selector switch., During periods of
precipitation static, operate on ‘LOOP.” For best
aural reception, rotate the loop until a maximum sig-
nal is obtained, Proper volume may be obtained by
use of knob marked ‘'AUDIO,"”

5. Selectradio stations providing stable bear-
ing, Tune Lhe equipment carefully, I an interfering
signal is heard In the headset, it is probably causing
an error in bearing, To check, tune 2 few kilocycles
either side of resonance., A change in bearing with
tuning indicates an interfering signal, I station in-
terference exists, selecl another station or proceed
by other means of navigation until closer to the de-
sired station. Do not use a station for bearing unless

it can be identified by the headset signal on *'COMP""
operation.

»
aﬂm"g Do not depend on the tuning meter
as a distance meter.

When encountering severe precipitation static (rain,
snow, or sleet), use radic compass on '‘LOOP’ to
limit nofse and turn loop by use of the crank until
maximum signal is received,
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NOTE: U radio compass SCR-269 1s installed
instead of the type SCR-280, the operation 1s
identical, EXCEPT that the lonp is rotated
electrically by m :ans of the "'L-R  laop an-
tenna switch,

(fi Marker Bezcon Equipment RC-39 or RC-43. -
Since the nperation of the marker beacon equipment
is fully automatic, no manual operation i1s necessary,
As the ship passes over a [ixed point {rom which a
marker beacon signzal is being transmitted, the sig-
nal is picked up by the receiver, causing the indica-
tor to flash on, showing the pilot that he has passed
over a marker beacon, The marker beacon equip-
ment 15 simultaneously turned on when the radio com-
pass is put into operation. The position of the inter-
phone jack box switch does not affeect the vperalion
of the marker beacon equipment,

(g) Liaison Set SCR-187 or SCR- 287,

1. Theliaisonequipment is to be used for long
range communication., Limited control is available to
Lhe pilot, The type of reception and transmission de-
sired must be forwarded to the radiv operator who
will in turn put the radio equipment in operating con-
dition,

2, Set the interphone jack box switch to the
“LIAISON'' position to receive or transmil with the

liaison equipment,

3. It is possible for all crew members to re-
ceive on this equipment, but only the pilot, copilot,
and radio operator may transmit,

(h) Radio Set SCR-535 {IFF). - The remote
OFF-ON switch for this equipment is located adjacent
to the pilot's position. The two destroyer push but-
ton switches are located adjacent to the “"OFF-ON"
switch, The destroyer switches should be used only
when it is contemplated abandoning the airplane over
unf{riendly territory. When buth destroyer push but-
tons are pressed simultaneously a detonator is set
off in the receiver which is located in the radio com-
partment. The explosion of the detonator will destroy
the receiver internally, No damage should be done to
either the airplane or personnel at the time of de-
struction of the seti, but bodily contact with Lhe re-
ceiver at the time of delonation should be avoided.

NOTE: Regeneration adjustment of the “"1FF"’
sel must be mace on the ground priovr to [light
in order Lo insure correct operation of Lhe
equipment.

(i) Radio Set SCR-578 (Emergencv Transmit-
ter, - The emergency transmitter, is meant Ltv be used
in the event of an emergency landing on water.

DANGER: The voltages develuped by aircraft
radio transmitters are sufficliently high to cause
severe burns or even death, and this equip-
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ment will nol be operated unless zll cover
plates are in place. To avoyd the possibility
uf fire, no installed radio transmitter will be
tested or cperdted in any way so that the dy-
niameter 1s running, until all parts of the an-
tenna syvstem are 4t least one foot removed
from any object other than the airplane itself,

{9) Rudder Pedal Adjustment. - Push lever out
with side of foot, agjust pedal to desired position and
release lever, Insure thal plunger is again properly
Seated,

(10) Seat Adjustment.

(a} Pllot’s and Copilot's Seats. - To move seat
fore and aft, pull out on the eable located on the in-
board side of the seat and slide the seat to thedesired
pasition, Release the cable and insure that the lock-
ing pins are properly engaged, To raise the seat, pull
up on the lever located on the >uthoard side of the
seal and ease the hndy weight aff the seat, allowing
the seat to raise to the desired position, Release Lhe
lever and insure that the locking pins are properly
engaged, To lower the seal, pull up on the lever and
allow body weight to move the seat down, At the de-
sired position, release the handle and insure that the
loeking pins are properly engaged,

(b) Radio Operator's Seat. - Pull out on handle
and swivel seat to desired position, When seat 1s in
desired positior, release handle, There is no adjust-
ment for height on the radio operatur’s seat. The
radic operator must face forward for all take-offs
and landings.

(11) Windshield Anti-icer. - When icing condi-
tions are prevalenl, see thal the valve below the sup-
ply tank abuve the pilot's entrance door and the shut-
off valves opelow each window are open, and operate
the hand pump as required,

(12) Windshield Wiper. - When ice forms on the
windshield and the windshield anti-icer does not rem-
edy this condition, the wiper should be used as nec-
es3s5ary to assist the anti-icer in removing the ice,

(13) SurfaceDe-icer Equipmert, . De-icing Equip-
ment - General: Goodrich de-icing shoes are in-

stalled on the leading edges of the wing and hori-
zontal and vertical stabilizers. The shoes are in-
flated by the exhaust from the vacuum pumps. Air
lines run from the pumps to the oil separators which
are also located in the engine section, The oil [rom
the 0il separators passes Lo the engine crankcase al
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the 0il vent nttings, The 2ir lines {rom the separators
connecl al the three-way valve which 1s a part of the
distributor valve, When the de-icing syslem is inuse,
Lhis valve cunnecls thepumps and thedistributer valve
through an Eclipse air filter, When nut in use, the
air is discharged 1nto the engine exhaust manifold,
The outl=t ports of thediszribulor valve are connected
directly to the shoes, The valve is rotated by an elec-
tric motur unce every 40 seconds, and on every rota-
tion all of the shoes are .nflated and deflated. Each
shoe remains inflated for =pproximately eight seconds,
The cyc.e 15 as {ollows:

(a: Center tubes on right and left nuthoard out-
er wing shoes,

(b; Upper and lower tubes on right and left out-
board outer-wing shoes,

(¢, Cenler tubes onright and left inbcard outer-
wing shces.

(d} Upper and lower tubes on right and left in-
board ouler-wing shoes,

(e) Empennage shoes,

(14) Emergency Exits,

(a) Pilot's Upper Escape Hatch. - The pilot's
upper escape hatch 15 located in the roofl of the pilot's
compartment, The hatch is opened by rotating the
handles toward the center and pushing up on the for.
ward edge of the panel, If the airplane i= in flight,
the air stream will carry the panel away.

) Main Carpo Compartment Emergency Exits. -
Three emergency exits are provided in the main cargo
compartment, two of these are incorporated in win-
dows on each side of the airplane and one is in the
main cargo loading door. To open the window emer-
gency exits, turn the handle below the window to the
right and push the panel out and up clear of the air-
plane, To open the main cargo compartment door
panel, turn the handle on the removable panel in the
door and pull the docr into the airplane. This door
may also be used for parachute troop training pur-
poses.

(c) Emerpgency Equipment and Routes of Egress,
(See figure 2.)

[d) Parachute Pack Salvo Switch., - The para-
chute pack salvo switch is located on the electrical
control panel and permits release of the packs in case
of emergency.
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SECTION 1V

PILOT’

1. Engin rting.

2. Ilf engines have been standing idle in excess of
one hour, make certain that engines are pulled through
by hand with switches ‘OFF."’

PR
/
Al
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i

P
-
=

KEED YOUR \ .z~
EYES ON A 4\ -

|
*

WHIRLING /lera ;
PROPELLER £l B~ = o

b. Witk auxiliary battery cart connected to air-
plane, airplane battery swilches should be In the
"“OFF " ppsition,

c. Cross-feed valve position - 'OFF."’

d. Right engine tank selector - "'"RH MAIN,"

e. Left engine tank selector - “"OFF."

f. Cowl flaps "OPEN'" [or all ground operation,

g. Propellers - ""LOW PITCH.”

h. Throttles - *‘1/4 OPEN."'

1. Mixture - "IDLE CUT-OFF,"
1. Carburetor air - ""COLD."

k. Main ignition switch - “‘ON."’
Right engine switch - "BOTH."

1. Raise {fuel pressure to two to three pounds per
square inch with wobble pump.

m. Prime with hand primer as required.

n. With the fuel pressure at 10 pounds, operate
starters by moving right starter and safety switch
up to the "START  position and pulling down on both
switches when Lhe starters nave reached speed.

. As soun as engine [ir=s, move the mixture con-
trol without hesitation to "AUTOMATIC RICH."

p. Continue lo operate *he wobble pump untll the
engine is running smoothly,

HATIN

e

q. Idle the engine at 600 Lo 800 rpm until oil pres-
sure shows on gage, then adjust throttle Lo 1000 rpm,
Do not continue running engine U oll pressure does
not respond within first 30 seconds,

r. Turn left engine tank selector to "‘LH MAIN"
and repeat the procedure to stirl Lhe left engine,

2. Warm-Up.

a. Warm up engine at 800 to 100C rpm with pro-
peller in ""LOW PITCH' until oil temperature reaches
40°C (104°F) minimum, Cylinder head temperatures
should not exceed 232° C (450° F).

b. Adjust the engine speed to 1300 rpm by the
throttles and move the propeller contrals from low to
high pitch a few times to bring warm oil into the
propeller hub,

¢. Run engines at 30Inches Hg manifold pressure,
Engine speed should be approximately 2350 rpm.

d. Check magnetos at £5 inches to 30 inches man-
ifold pressure. Drop-off {from two magnelos to one
should be 50 to 75 =pm. The difference in magneto
drop between left and right should not exceed 30 to 40
rpm,

e. Check operation of cross-feed and of all fuel
lines,

3. Prior to Taxying.

a, When battery cart is disconnecled from air-
plane, turn airplane battery switches "'ON."

b. Have landing gear pins pulled when landing
gear pressure indicates 750 pounds per square inch.

¢. Check flight controls for freedom of movement,

d. Both aulo pilot control valves ' OFF.”

e. Tail wheel - ""UNLOCKED."

{. Cowl flaps - ""OPEN."’

g Mixture - "AUTO RICH.”
4. Taxying.

a. Taxying is done by using the brakes and the
engines, Open and close the throttles pradually and
do not accelerate the engines fast enough to cause

detonation.

o. Cowl flaps - "'OPEN.”
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. Mixture - ""AUTO RICH."
5. Prior to ~CHT .

Fuel selector valves on main tanks,

i

Carburetor mixture controls - “AUTO RICH."

I=

Carburetor heat - “'FULL COLD,”

i

I

0il conler shutters - as necessary.

All trim tabs - "'‘NEUTRAL."

1

{. De-icer valve - “‘OFF."

g Propeller pitch control - full “LOW PITCH,”
high rpm.

h, Cross-feed valve - "'QFF,"'
i. Cowl Ilaps position - *"TRAILING."

J- Wing flaps position - “UP,’ wvalve in ‘'NEU-
TRAL."”

k. Tail wheel - "'LOCKED.”’
6. Take-Off.

a. Copilot should have his left hand on the wobble
pump handle in order to maintain fue]l pressure in
event of engine fuel pump failure, and his right hand
on back of the throttle controls in order to prevent
cCreeping.

b. When sufficiently clear of ground,and on signal
from pilot, copllot will vunlatch mechanical lateh
handle and pull to '"LATCH RAISED”' position and
move landing gear hydraulic control walve handle to
the "“UP" position, When landing gear is fully re-
tracted, landing gear hydraulic conirol valve handle
will be returned to neutral.

c. Maximum take-oll power is recommended for
each take-aoff. This power should not be reduced until
approximately 120 mph has been reached. Throttles
should then be moved to give approximately 35 inches
and propeller rpm reduced to 2550, When approxi-
mately 400 feet has been reached, power should again
be reduced - first with the throttles to 29 inches and
rpm then reduced to 2250,

d. When cruising altitude has been reached, cowl
flaps should be placed in ““CLGSED” position and the
valve returned to ““OFF’’ position; and the engine
poweYr should be reduced to desired cruising setting
(mixture control in “'AUTO LEAN").

7. Approach and Landing.

2. Set fuel tank selector valves to tank contalning
greatest amaunt of fuel for left side and right side,
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b. Engine cross-feed valve “'QFF."

Wind de-lcer valve "'OFF.”’

R

Both auto pilot valves ""OFF."
e. Mixture controls set to “AUTQ RICH."
1. Cowl flaps closed,

g. Extend landing gear, at an indicated speed not
in excess of 160 mph, by placing landing gear hy-
draulic control valve handle in the “DOWN’' position.
When 750 pounds is indicaled on the landing gear
pressure gage, return landing gear hydraulic valve
control handle to neu‘ral and lock mechanical latch
handle in the "DOWN" position with the floor clip,

h. On final approach, extend flaps at a speed not
in excess of 125 mph Indicated,

1. Adjust propeller controls to give approximately
2000 rpm,

d. Muke certain tail wheel is locked and depress
brakes to check for normal pedal pressure,

. k. With gross weight of 26,000 pounds or less,
final approach may be made with very satisfactory
control at 100 mph indicated,

1. Speed may be reduced to approximately 85 mph
as the field boundry is passed and the landing flare is
started,

m, Norma] three-point landings can easily be ac-
complished with the airplane although it is advisable
for pilots with limited experience in this type of ajir-
plane to bring the ship In on the main wheels.

n. Inthe event of possible over-shooting, brakes
may be Iullf applied, even though ship iIs in .the
TAIL HIGH * position, if speed has not been reduced
below approximately 40 mph and providing "'UP”’
elevator is applied, Below this speed it is advisable
to gradually decrease brake pressure.

0. After landing, tail wheel should be unlocked and
cowl flaps fully opened, landing flaps raised,

8. Btopping Engines.

a. Idle at 1000 rpm to cool engine below 1800C
(350° F).

b. Propellers - "“LOW PITCH.''

¢, Stop engine by placing mixture controlin “IDLE
CUT-OFF.”

d. Turn ignitlon “OFF" after engine stops.
g, Fuel tank selectors - “'OFF."
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9. Uil Dilution.

a, I a cold weather start is anticipated, stop
enpgin= in normal mannsr and aliow to cool for 15
minutes,

L. Restart engine, run at 800 rpom and hold down
the oil dilution switch {rom one to [ive minutes, stop-
ping the egrine In the normal manner,

c. When starting engines with diluted oil, take-
offs may be made four minutes after starting if there
has been any rise in ol. -emperature, il the ail pres-
sure remains steady and if the engine runs smoothly;
or as soon after four minutes as these conditions are
obtained.

10, Flight Reslrictions.

4, Maneuvers Prohibited.

(1) Loops,
[2) Spins.
(3) Rolls.
(4) Immelmanns.

(5) Dives.
(8) Vertical banks.
(T) Stalls,

(B) Inverted flight.

b. Other Restrictions,

(1) Do not exceed air speed of 207 mph indicated
in level flight.

(2) Do nol exceed air speed of 255 mph indicated
in a glide,

(3) Do not exceed an engine speed of 3060 rpm
in a dive.

(4) Do not lower wing flaps at a speed In excess
of 125 mph indicated,

(5) Do not lower landing gear at a speed in ex-
cess of 160 mph indicated,

(6) No glider tow ropes will be used which have
a breaking strength in excess of 9000 pounds.

(7) Restrictions on the Use of the Automatic Pilot,

(a) The alrplane will not be operated by means
of the automatie pilot inextremely turbulent air, when
surface de-icers are operating or when one or more
engines are not deliver:ng normal power output.

(b) The airplane will not be placed under con-
trol of the automatic pilot at any speed or altitude
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until the pilot has determined by muanual operalion
that the existing flight conditione permit gafe countrol
by the automatic pilet, and in no casc will automatic
pliots be used when the airplane is flying at less than
an indicated air speed of 47 mph above the stalling

speed.

(c) The airplane wil. not be operated under
contruol of the automatic pilot without at least one
rated pilot remaimning “‘on watch” and mamntaining
a close check of the airplane and instruments.

(8) Restrictions on  Practicing  Single Engine
Gperation. - Practice {lights involving smmgle
engine operation may be made at any altitude, pro-
vided that at no timec will propellers be {eathered,
unfeathered, or braked at less than 5000 feet above
the surface over which the flight is bering made.
Owing to the damage to the brakeg incurred each time
they are operated, propeller brakes will be used only
in case of emergency, except where practice is
deemed necessary for personnel to become familiar
with the operatinn of this equipment and the attitude
of the airplane, In such a case the number of appli-
cations will be limited to the absolute minlmum. Use
of the enpine remaining in osperation will be such as
to avold a puwer oulput which will camage them.

-
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Figure 16 - Corrcct Attitude for Sirgle Engine Flight
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(a) Techpique,

1. Generai, - The technique of {lying multi-
engine airplanes with one or more engines inoperative,
is essentially the same for all airplanes of this type.
However, the severity of control necessary to main-
tain the airplane in its normal attitude in thls con-
dition depsnds primarily on the power loading and
high speed of the airplane, In general, the lower the
power loading and the higher the maximum speed of
multiengina airplanes becomes, the more difficult
it 1= to maintain directional control in this condition.
It has nol been proved practicable in most modern
high-performance multiengine airplanes Lo provide
sufficient directional contro] at speeds near the stall-
ing speed -o offset the yawlag effect of the engine or
engines on one side operating at full power while
those on the other side ar2 ingperative, Further-
more, as the wing loadings are increased and power
loading decreased, the change in dircetional trim
with changes in speed becomes more marked, It may
be very difficult if not impossible to malntain direc-
tional trim or control during rapid changes of speed,
with partial engine operation. It is therefore essen-
tial that all pilots on high-performance, multiengine
airplanes ascertain the minimum indicated air speed
and appropriate technique for safe controllable {light
during partial engine operation for each type of air-
plane flown.

2. Operation of Engines, - The [ollowing en-
gine operation instructions will be used when {lying
multiengine airplanes with one or more engine use-
less:

a. Place the propeller of the useless engine
in the full feathered positionas soon as possible after
the airplane is under control to reduce the propeller
drag to a minimum and to prevent ‘windmilling.”" H
the propeller will not feather, anattempt will be made
to ““windmill’’ the propeller at the lowest possible
speed (""HIGH PITCH'' position, 1nw rpm).

b. Shut off the fuel to the useless engine and
the fuel cross-feed valve as soon as practicable,

e. Increase the rpm of the useful engine
through the propeller control to increase the power
output.

d. Keepto a minimum thefull throttle opera-
tlon below the critical altitude of the engines, or the
use of more than rated power at any altitude, to avoid
aoverheating and detonation which will result in dam-
age to, i not complete fzilure of, the remaining
engine,

g. Use rich mixtures to help keep the engine
temperatures down,

{. T an engine has been stopped in {light for
any length of time, run at reduced rpm and power
when restasting until the oil and cylinder temperatures
indicate safe operation,
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g. Fly with as low power on the live engine
as practicable to maintain satisfactory flight to avolc
excassive trim.

h. Avocid rapid changes in speed or power,

i. H for any reason the =peed fulls below
the minimum for control, regain the speed by losing
altirude at reduced power and not by applying addi.
tional power.

j. Avoid violent muaneuvers. Never make
steep turns with the inoperative enginc down,

3. Use of Ruddcr. - In the event of enging
failare or intentional nartial engine opcration, throttle
the live engine or engines, lead with cirectional con-
trol and trim tab. Then open Lhe live engine o1
engines to balance the directional control which 1=
being applied.

4. Landing G2ar and Flaps. - Generally speak-
ing, airplanes with partial power plant [uilure wil
maintain altitude with the landing gear down, but de
so much more readily with the gear retracted, Where
onlv one engine is useful, an airplane cannot be expectec
to maintain altitude with both landing gear and flap:
extended.

5. Landing. - The [ollowing landing instruc-
tions will be used when flying with one engine useless

a. Make the approach for larding at an alti.
tude of at least 1000 {eet above the [ield.

b. Lower landing gear and lower wing [lap:
approximately 20 degrees (one-half flaps). Trim the
airplane for a low power condition ané a speed com-
fortably inexcess of stalling speed with flaps up. The
margin of speed over [laps-up stalling speed whic!
shoild be maintained will vary from airplane to awr-
plane but will normally be 20 mph to 30 mph. Main-
tain constant power and constant speed until a suc-
cessful landing is reasonably assured, particularly
until the danger of ‘'under-shooting’’ is eliminated.
At this point lower the wing flaps to full down, leaving
power as previously set, and land in the norma:
manner.

¢, H, durinz the approach, it becomes de-
sirable to go around again, raise the landing gear
promptly. Apply power gradually, keeping the air-
plane trimmed directionally. Avold excessive yaw
caused by too rapid application of power and fail-
ure to adjust directional trim. Do not permit speec
to decrease below that maintained in the approach
I altitude is avallable, it is advisable to increas:
speed somewhat while setting power and trim, Ralsc
winZ flaps as soon as power and directional trim ars
set, Do not raise wing flaps until after checking t«
see that air speed is in excess of flaps-up stalling
speed,
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d. Where an engine has been shut down for
low cil pressure or some other fault not actually ren-
dering it out of commission, start the defective engine
and gperate at reduced power to make a normal land-
ing with all engines operating.

6. Failure on Take-Off.

4. In case aof engine [ailure on take-off,
quickly throttle the live engine from take-off power
to some lower value So that the airplane can be con-
trolled directionally, There is immediate danger
from loss of directionzl conlrol due to stalling of the
vertical tail in attempting to compensate Lthe asym-
metrical thrust of the engine.

b. Immediately choose one of the following
methods of procedure:

T. 0. No. 01-40NC-1

{l1] Throttle down and land straight akead
if the terrain permits, If Lhis procedure is followed
less damage will probably be done i the landing gear
is retracted, unless there is a perfect field ahead,

(2) Retracl landing gear and carefullybuild
up flying speed and altitude until a safe landing can be
effected, If this procedure is followed, operate the
airplane in accardance with the instructions contained
in this Technical Order,

(b} Pronellers. - Feathering propellers not
only permits the stopping of a disabled and vibrating
engine, but alsa decreases the drag of the propeller
and Increases the performance of the airplane, It is
estimated that a feathered propeller on a two-engine
airplane increases the singlie engine celling 1500 feet
over that which can be maintained with the useless
propeller “‘windmilling, " but that a braked propeller
reduces the single engine celling approximately 1500
feel below the "windmilling'' ceillng. When a pro-
peller is unfeathered from the feathered position, the
momenlary effect ls the same as though the useless
propeller were pbraked and, in case the engine [ails
to rotate, this effect is permancnt until the propeller
can again be feathered, Hence, the single engine
ceiling of the airplane during unfeathering and until
the engine is operaling is approximately 3000 feet
lower than its ceiling would be with the useless gro-
peller feathered.

SECTION ¥V
POWER PLANT
1. Engines. tegral part of the cylinder head, Constant lubrication
of these parts is obtalned hy full force feed of engine
a. Geperal oil under pressure.

i11) This airplane is powered with two Pratt and
Whitney R-1830-92. It Is a fourteen cylinder, twin
row, radial air-cooled engine having a 16:9 propeller
reduction gear radio and provisions for the installa-
tion of the Hamilton standard hydromatic full feather-
ing propeller. The constant speed governor for ob-
taining constant speed operationwith this propeller is
mourted in a readily accessible location on the nose
of the engine.

121 The cylinders are constructed of cast alum-
inum-alloy heads, shrunk tightly upon steel barrels,
and have a large number of deep, closely spaced,
integral cooling fins. All cylinders are filted wilh
specially designed baflles which force the cooling air
to pass between the fins s0 as to obtain the most ef-
[icient cooling possible, The intake and exhaust valve
mechanisms such as the rocker arms, valve springs,
and valves are contained in housings which are an in-

(3) The crankcase is a solid, one-piece steel
forging supported by large roller bearings located
at the center and at each end of the crankshaft, The
cylinders and crankshaft bearingsare held in place by
a three-section c¢rankecase of aluminum alloy which
is forged to give it exceptional strength., The engine
is rendered free from any critical vibration periods
over the entire operating range by virtue of specially
designed dynamic balancing devices installed in the
crankshaft.

(4] The master rods are steel forgings of two-
piece construction and are fitted with specially pro-
cessed silver bearings capable of withstanding high
bearing loads for long periods.

(5) The blower or supercharger section is con-
structed from an aluminum-alloy housing containing
a large dynamically balanced impeller mounted on a
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steel shaft supported by ball bearings at each end.
This shaft is driven 7.15 limes the crankshall speed.
The blower section also is {itted with elght forged
steel ped=stals through which the engine is bolted to
the engina mount.

(6] The rear section i= an aluminum-=-alloy cast-
ing fitted with a number of mounting pads which are
provided with drives for the various accessories, such
as vacuum pumps, hydraulic pumps, oil pumps, fuel
pumps, generator. starter,and tachometer. Two Scin-
tilla magnetos are bulted to specid]l mounting pads.
The left magneto fires the rear spark plugs and the
richt magneto {ires the front spark plugs, Both mag-
netos are timed to fire 25 degrees before top dead
cenler and incorporate saecially designed breaker
cams which insure that zll cylinders fire at exactly
the same pnint before top center. This type of magneto
is known as the "‘even-firing’’ type and is a consicer-
able contr ibutiontoward obtaining a smooth succession
of power impulses,

MAN.
b. Ratings. BHP | RPM | ALT | PRES
Normal Take-Ofl Rating | 1200 | 2700 | S.L. | 48.0 in,
Normal Maximum
Rating for Continu-
ous Operation 1050 | 2550 | 7500 | 40.0 in.
Maximum Power and
RPM for Crulsing | 790 | 2230 | 8.1. | 33.0 in,
to
7500

All ratings are based upon the use of 100-oetane {uel,
(See figure 20 for additional information,)

2. Starter.

a. General. - Each engine is equipped with a type
C-21 combination electric inertia, direct-cranking

starter.

b. Starter Switches. - The starting system con-

sists of a double-throw selective safety switch and
two momentary contact switches mounted on the right-
hand electrical control panel. The starters are op-
erated by moving the salety swilch Lo Lhe desired
engine and pulling down on the starter and booster
switches. All three switches will return to their
original position when released,

3, Carhuretors,

a. General. - Thisairplane is equipped with Bendix
Stromberg metering injection aircraft carburetors.
Thiscarburetor isentirely different from the previous
types of carburetors in that it dues not have 4 vented
float chamber, but instead, has a closed fuel system

T. O. No. 01-40NC-1

from the [uel pump to the discharge nozzle. Fuel i:
prevented from leaking Into the engire by the spring-
controlled needle valve in the discharge nozzle whic!
15 closed when the nozzle fuel pressure is less thai
four pounds per square inch, Eventhoughthe fuel pres.
sure is over four pounds per square inch (with the throt-
tle closed and the engine standing still), the fuel car
flew only at the lowest idling rate. When the idle
cul-off 15 in use, It reduces the flow to considerabl:
less than the ldle flow. Understanding the construe-
ticn and operation of this carburetor is made easier
since it Is subdlvided into separate units, each o
which has ils individual duty and function. Thes:
units are: the throttle unit, automatic mixture con-
trol unit, regulator unml, fuel contral unit, and the
adapter.

b. Throttle Unit, - The throttle unit of the injec-
ticn carburctor is quite similar to that used with Lhe
cunventiomil float-tvpe carburetors, It has a butter-
[ly-type throttle valve, a large and small venturi
provision for mounting an automatic mixturc contro
unit and a flange for mounting the regulalor mount.
A manually operated valve to by-pass the automatlc
mixture contrul and make it inoperative is also in-
cluded in the throttiz baody design. The suction at the
throat of the small venturi 1s a measure of the amoun!
of air entering the engine. This suction, when cur-
rected by the automatic mixture conlrol for changes
in air density, becomes a measure of mass air flow
and is applled to the air diaphragm of the regulator
un:t to regulate the fue! metering pressure (or head
across the fixed jets in the fuel control unit.

c, Automatic M xture Control. - The automatic
mixture control unil econsists of a sealed metallic
bellows operating a contoured wvalve. The bellows
is filled with a measured amount of an inert gas tc
make it sensitive to temperature as well as to pres-
sure changes. The valve, therefore, has a predeter-
mined position for each air density encountered ir

flight.
d. Regulator Unit. - Theregulator unit automati-

cally adjusts the [uel pressure across the metering
jets, resulting in a fuel flow in proportion to the mass
air flow through the throttle body. The unit is made
up of an air diaphragm, a fuel diaphragm, and a bal-
anced fuel valve, all mounted on one stem supportec
on suitable guides. Fuel enters througha strainer,
passes through the balanced valve to one side of the
fuel diaphragm chamber,K and then to the jets In the
fuel control unit. A vapor separator is provided Ir
the strainer chamber to prevent vapor entering the
regulator.

g. Fuel Control Unit, - The fuel control unit, at-

tached directly to the repulator, contains the meter-
ing jets, an economizer valve, an idle needle, and a
manually operated mixture control anc mixture selee-
tion valve. The economizer valve is operated by ar
air diaphragm and provides enrichment in propurtion
to the mass air flow through the carburetor. The idle
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necedle 1 mechanically connected Lo the throttle and
cuatrois the mixture throughout the Mdle range of
speeds, The manuil mixture contrn]l] may be set in
any ane of the positions as noted {n section [II parz-
graph 2.

{. Emergency Settinr. - This position makes the

autorzatic mixture control unit inoperative, elim-
inating automatic compensation for altitude and Ltem-
perature (recommended [or emergency operationonly).

E. Take-Off and Climb Se¢tting, - This is the usual
operating position, which automatically maintains the
desired fuel air ratios at all engine speads and loads,
independent of changes in altitude, temperature, pro-
peller pilch, or throttle position,

h. Cruise, - This position 1= a leaner setting than
that used for take-off and climb and is suitable for
cruising under favorable conditions. This setting
may be too lean for good acceleration.

1. [dle Cut-Qff. - This posilion is used {or stopping
the engines and while priming for starting,

i. Adapter, - An adapter with a constant pressure
discharge nozzle is scpplied with metered fuel direct
from the fuel control unit. This fuel is sprayed, under
pressure across the face of the supercharger.

k. Accelerating Pump. - Theaccelerating pump is
operated by, and in proportion to the momentary

changes inair pressure inthe supercharger entrance.
The accelerating pump s not connected with the
throttle or throttle control, hence, when the engine is
not running, no [uel is pumped from the carburetor
wher the throttle is moved, no matter how rapidly.

4. Eropellers,

a. General - Each engine is equipped with a
Hamilton standard hydromatic, quick feathering con-

stan® speed, controllable pitch propeller, eleven feet
six inches in diameter. The full low pitch is 18 de-
grees, constant speed operating range and approxi-
mately 23 degrees, ard Lhe [ull feathered position is
88 degrees. All settings are taken al the 42-inch
blade station,

b. Propeller Mechanism. - The centrifugal force
acting on the blades, and engine oil under normal
pressure acting on the forward face of the piston in
the propeller hub, tend to cause the blades to go into
low pitch. Engine oil, which has been boosted to a
higher pressure by the conslant speed governor pump

T. O. No. 01-40NC-1

15 used to avercome Lhis cemtrifugal twisting moment
when il 15 necessary to increase the pitch. When the
feathering pump is put In operation, the oil pressure
is increased, and the piston overcomes the {wisling
moment, increasing the pitch until the adjustable
mechanical stops are reuched, where the feathering
pump 15 automatically stopped. Aboul nine seconds
are requred for the entire feathering operation.
When the feathering pump 18 started again and the
blades are in Lhe [ealhered position, the oil pressure
increases to a point where il ouperates the distributor
valve in the propelier hub, allowing the vil to pass to
the dome on the forward side of the piston and un-
feather the blades,

¢, Propeller Governors, - The governors are of
the flyball type, operating a pilot valve which opens
and closes a purt, through which otl 1= admitted to
and released from the propeller cylinder, AsS the
speed Of the engine starts to increase, the [lyballs
move outl against the governor spring, raising the
pilot valve, which allows high pressure oil lo pass
to the cylinder, forcing the blades to a higher p:tch,
This prevents the engine from overspeeding. I the
engine starts to slow down, the flyballs move inand
drop the pilot valve which allows oil to drain from
the propeller cylinder, moving the blades into a lower
pitch and preventing the engine {rom slowing down.
Engine oil at 75 pounds per sguare inch pressure is
boosted to 200 pounds per square inch pressure by a
small gear pump in the base of the governor. This
high pressure 3il works against the centrifugal twist-
ing moment of the blades and the engine oil pressure
on the forward face of the piston when forcing the
blades into a higher pitch,

The feathering pump lakes cil from the engine oil
tank and deliversittothe propelier, causing the piston
lo move out to the feathered position; the pressure
being approximately 400 pounds per square inch, The
pressure required for unfeathering ls approximalely
600 pounds per square inch. The distributor valve in
the propeller hub is always inthe position for feather-
ing until the oil pressure reaches 600 pounds which
maoves it to the unfeathering position,

Speed selection is obtained by moving the propeller
pitch controls which are |ocated on the control pedes-
ta] in the pilot's compartment, Operating the control
compresses or releases the governor spring, The
amount of compression of the governor spring de-
termines the speed al which the governor will allow
the engine lo run. The more the spring is com-
pressed, the faster the engine speed will be.
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SECTION VI

FLYING CHARACTERISTICS

1. A so called "'stabillzer stall”’ 1s produced in C-417
(DC-3 type) airplanes if the airpline is slowed down
below normal operating speed (70 mph indicated) at
approximately 24,000 pounds gross weight and the
nose is pulled up above the horizon. lcing conditions
will increase the stalling speed, thereby aggravating
the condition, which will then occur at higher speeds,

2. The term ‘‘stabilized stall”’ is actually a misnomer,
since the condition is guite unstable, with a definite
rolling and a slight pitching motion of the airplare.
Although the wing tips are partially stalled, the ai-
lerons are effective during the entire stall,

3. In the '“stabilized stall’’ attitude, descent is rap:d,
approximately 1,800 feet per minute, and can continue
indefinitely. Application of power does not aid in re-

COvery.

4, '“Stabilized stall’’ with single engine has the same
characteristics as the two engine, and there is no
noticezble yaw during descent.

5. The ‘‘stabilized stall"’' condition is not dangerous,
Recovery is easily obtained by dropping the nose of
the airplane four or five degrees below the horizon, and
can be completed without excessive loss of altitude,
provided the nose is dropped as soon as the stall condi-
tion develops. As the air speed Increases above
70 mph, the buffeting begins to fade and ceases as the
airplane regains normal flight. Like any other stall,
however, this condition should not be attempted at
low altitude, and should be avoided at any altitude
except for necessary demonstration or training pur-
poses,
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ECTION VI
WEIGHT DATA
1 eight verload Normal
Weight Empty (including radio, 517 pounds). 16,621
Uselul Load.
&, Standard Cargo Arrangement.
Crew - 3 at 200 pounds each 600
Fuel - Normal (540 U.S. mallons - 450 Imperial gallons) 3,240
Fuel - Maximum (B04 U.S. gallons - 670 Imperial gallons) 1,584
Dil - Maximum (58 U.S. gallons - 48.4 Imperial gallons) 435
Cargu 5,000
Trapped Fuel and Oil 104
Gross Weight 26,000
b. rranpement pad).
Crew - 3 at 200 pounds each 600
Fuel - Normal (540 U.S. gallons - 450 Imperial gallons) 3,240
Fuel - Maximum (804 U.E. gallons - 670 Imperial gallons) 1,584
Oil - Maximum (58 U.5. gallons - 48.4 Imperial gallons] 435
Passengers - 28 at 200 pounds each 9,600
Trapped Fuel and Oil 104
Gross Weight 26,000
c. Hospita] Arrargement (Alterpate Load),
Crew - 3 at 200 pounds each 600
Fuel - Normal (675 U.8, gallons - 562.5 Imperial gallons) 4,950
Fuel - Maximum (804 U.S, gallons - 670 Imperial gallons) 774
0i] - Maximum (5B 118 gallans - 48 4 Imperial gallons) 435
Litters and Blankets 294
Passengers, 13 at 200 pounds each 3,800
Trapped Fuel and Oil 104
Gross Welght 26,004
Maximum Loaded Weight, Safe Flight 26.004
Wing Loading, Normal Gross Weight (pounds per square f{oot) 72632
Power Loading, Normal Gross Weight (pounds per HP) 12.4

A loadingchart is _ocated onthe cabinside of the lavatory door {or the purpose of weightdistributionand limits.
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SECTION VI
CURVES
TAKE-OFF DISTANCE TO CLEAR 50-FOOT OBSTACLE
Prepared Runwayg

Example: Alrplane Gross Weight: 26,500 pounds to intersect the 4000-foot vertical line onthe ''Altitude’
Alrport Elevation: 4000 feet above sea scale; the nearest slanted curved line lo this inter
level section shows that the required take-off distance t

Prepared Runways clear a 50-foot obstacle will be 2400 [eet,

Solution: Take-off distance to clear 50-foot obstacle, To [ind the take-off distance from a sod runway follo
the same procedure as outlined above, the only ex
ception being to follow the line werlically to the so

Enter chart (figure 17) atl 26,500 on ''Take-Off Gross field curve. Under the same conditions as outline

Weight'' scale: rise vertically tointersect line labeled above, the take-off distance from a sod field shaul

“Prepared Runway;'' proceed horizontally to the left be 3400 feet.

f s & T TAKE OFF DISTANCE OVER A 50 FT. OBSTACLE (FT.)
3 ¢

l

e

1300 _* | -

Ve~ TBUE INDICATED STALLING SPEEDINMPHY L 1
|
m_'&_"w“-?#qpﬁwqﬂ

s000| 3002| 1000] 24000 I.EEIOQ nboo trﬁm I:l:'H'.'l-:I 29000

4000 2000 SEA LEYEL
ALTITUBE (FT.) TAKE OFF GROSS WEIGHT - POURDS

Figure 17 - Take-Off Performance Chart
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USEE OF RATED POWER CEILINGS CHART

In using the Rated Power Ceilings Chart, first de- Example:; (Gross Weight 21,000 pounds)
term:.ne the gross welght of the airplane. Then move
vertically upward from the gross welght point cb- Altitude (Single Engine Flight) - 14 000
tained, to Intersect the proper curve for the condition feet
wanted, i.e., one engine out, service ceiling. Move
horizontally to the left from this point to obtain the Altitude (Twin Engine Flight} - 22.025
altitude, feer

-

3o,unnl HEE J 1
SERVICE CEILIN | |
ﬂﬁ.ﬂﬂﬂl (L ” s )
20000 | -
ALTITUDE | |
(FT) 1
15,000 - - | I I S A
__ |[LENGINE ST
USABLE cEILING !
(cLIMB= 50 FT PER MIN,
0,00 — 3 | -
M‘I - T —r Saes
20000 21000 22000 23p00 24000 25000 26000

R 3

Figure 1B - Rated Power Ceilings Chart
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USE QOF CRUISING POWER CHART

The Crulsing Power Chart can be utilized as
guide for operation when economy Is a principal
requirement.

The solid horizontal lines of constant BHP, RPM,
and maxircum BMEP at pari throttle extend irom sea
level to the highest altitudes at which that BMEP can
be ohtained with full throttle. These constent speed
lines then break and at higher altitudes become a part
of the ‘‘Stzndard Altitude Operaling’' curve, with de-

creasing horscpowcer and with the BMEDP less than the

maximum vialue,

The upper boundary lines are the maximum per-

missible BHP for eruising and the maximum per-
missible RPM for cruising. Below that altitude at

which maximum BMEP is obtained, the maximum
horsepower line is at full throttle increasing RPM
and decrezsing BMEP terminating at the maximum
allowable RPM.

Manifold pressures required are plolted as solid
lines below the full throttle portion of the curve., For
accurate use the manifold pressure should be cor-
rected for a variation in carburetor air temperature
from standard by referring to the instructions on the
chart, and interpolating the readings {rom the 'Tem-
perature Variation' line,

EXAMPLE: 650 BHP s obtained with 140
BMEP between sea level and 10,500 feet at
2000 RPM with manifald pressure varied from
32 inches Hg at 400 feet to 29 inches Hg at
10,500 feet by throttle adjustments if the air-
plane 15 cruising between these altitudes. If
this same speed (2000 RPM)is maintained be-
yond 10,500 feet, 650 BRP cannot be obtained,
if 650 BHF is desired for higher altitudes, [t
is available up to 15,900 feet by gradually in-
creasing engine speed [rum 2000 to 2250 RPM
at full thrattle.

-55-
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USE QF CRUISING FUEL CONSUMPTION CHART

Enter the chartl zlong the “"BPM" line and move
horizontally to the right until reaching the inter-
section of the '‘Brasze Horsepower' line. This will
give the number of gallons per hour two engine fue!
consumption) that is consumed,

Ixample: RPM - 1950 Gas consumption
BEHP - 475 TOU.8 ga.lons (38.3 Im-
perial gallons) per hour

USE OF POWER CHART

The Power Chart can be utilized as a guide in ob-
taining the maximum output of power. In many cases
the curves show o2aly rounded mamifold pressure
values in steps. It affords means of selecting the
appropriate combinazions of rpm and manifold pres-
sure for any altitude and power withia the capacities
of the engine,

Enter the chart a: the proper altitude reading anc
move upward until reaching the ‘““RPM’’ line. The
intersection of the "“Altitude’’ line wita the' ‘Manifol:
Pressure’’ curve will give the full throttle power a
this rpm and altitude, The horsepower being devel-
oped at standard temperatures may be determined by
moving horizontally to the left until reaching the
“"Brake Horsepower line.

Temperature variation may be compensated for by
referring to the instructions on the chart, and inter-
polating the readings from the ''Temperature Varila-
tiorn’" line.

EXxdmple: Altitude 10,000 feet
RPM 1,700
Manifold Pressure 27 inches Hg

The above values will pave a full throttle power af
500 brake horsepower being developed by the engine.
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/ HUNDREDS OF RPM—ENGINE SPEED

BMEP=I140 LBS PER SQ.IN.
GALLONS PER HOUR—2 ENGINE FUEL CONSUMPTION
0 70 80 90 I00 1) J
[}
22 s i .|
T 1 T
2\ { | - -
T 4
|
' ;
] .
1 /
' 4
£
14
200 300 400 500 600 700
AKE HORSEPOWER PER ENSINE
NOTE:
VALUES ABOVE ARE WITH MIXTURE CONTROL CRUISE

EOSITION.

Figure 24 - Cruising Fuel Consumption Chart
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USE QF AUTO-RICH FUEL CONSUMPTION CHART

Enter the chart along the ""RPM’ line and move = xample:
horizontally tothe right until reaching the intersection RPM - 2100 Gas cunsumption
of the '‘Brake Horsepower line, This will gmve the BHP - 600 100 U.E. galions
number of gallons per hour (two engine fuel con- (83.3 Imperial gallons)
sumption} that s consumed. per hLour

( ENGINE RPM.

GALLONS PER HOUR— Z ENGINE FUEL CONSUMPTION
80 00 120 140 160 llan 200 220 240 250

|

2500 T \ \ '|\d

| |
2300  — -
ool T T T T T T 1] \

€0

1900 l .| ! [ ! | |
1700 = e S
'mun 204 400 600 800 1000 1200

BRAKE HORSEPOWER PER ENGINE

NOTE!
VALUES ABOVE ARE W|TH MIXTURE CONTROL IN TAKE-OFF AND
CLIMB POSITION.

Figure 26 - Auto Rich Fuel Consumption Chart
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STALLING SPEED

(Gear Up or Gear Down)

From this chart the stalling speed may be deter-
mined in mph (air speed indlcator reading) [or gross
weights from 20,000 pounds lo 26,500 pounds. Four
landing {lap positions are given; flaps up, flaps down
15 degrees, [laps down 30 degrees, and {laps down
43 degrees.

No correction for altitude or temperature s nec-
essary since the indicated air speed changes with
these conditions,

Example: Determine the stalling speed [or the
following conditions:

Gross Weight
Flaps Down

24,500 pounds
30 degrees

Solution: Enter Llhe chart at 24,500 pounds on the
gross weight scale. Rise vertically to intersect the
flaps down 30 degrees curve. Proceed horizontally
to the left and read 71.5 mph air speed indicator
reading on the stalling speed scale,

/’ — E INDICATED STALLI SF

85)

i

1
_1 [ | [ | |
col L | HEEER [ |
20,000 21000 22000 23,000 24.000 25000 2&£000

GROSS WEIGHT (L8S)

FOR TAKE=-OFF WITH FLAPS UP, THE POWER OFF STALLING SPEED

REPRESENTS THE MINIMUM PRACTICAL TAKE-OFF SPEED

Figure 27 - Stalling Speeds Chart
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USE OF PERMISSIBLE EPEFDE AND LOAD FACTORES CHART

The Permissible Speeds and Load Factors Chart
(figure 30) i= provided so that the pliot may readily
determine the maximum speed and load factors for
various gross weight conditions. The charted points
are limit factors; the design I’ad factors being 50

percenl higher,

In using this ¢hart itis first necessary to know the
gross weight of the airplane. When this isdetermined,
enter the charl at the correct gross weight (bottom
of chart - reading horizontilly) and move vertleally
until reaching the "'Design Level Speed ' curve. Then
move along the horizontal line of the graph, until
reaching the "‘Indicated Air Speed'’ line on the left-
hand side of the charl. This will give the IAS NOT
to be exceeded for the glven gross weight for leve]
flight.

Using the same procedure, after [irst determining
the gross welght point, enter the chart and move ver-
tically until reaching the “‘Placard Maximum Speed’’
curve. Then move horizontally tothe left until reach-
ing the “‘Indicated Air Speed’’ line. This point will
rive the IAS NOT lo be exceeded in a glide or dive.

The high and low angle of attack curves can be
used 1n conjunction with an accelerometer (if in-
stalled}, lo insure that the load factors are not e=x-
ceeded in flight.

A maximum pgross weight laading load of 26,300
pounds should NEVER be exceeded because of possible
damage to the brakes through excessive wear (limit
landing load factor - 3.10),

The symbols shown off the curves, are the actual
calculated points,

Example:
(Normal Maximum Gross Weight 26,000 pounds)
Design Level Speed, Not to Exceed 207 IAS
Placard Maximum Speed, Not to Exceed 255 [AS
(Limit Gust L.F.), Low Angle (Wing) of Attack 2.275 Load Factor
(Limit Gust L.F.}, High Angle (Wing) of Attack 2.86 Load Factor

(Maximum Overload Condition 29,000 pourds)

Design Leve] Speed, Nol to Exceed 187 1AS
Placard Maximum Speed, Not to Exceed 210 1AS
(Limit Gust L.F.), Low Angle (Wing) of Attack 1.94 Load Factor
(Limit Gust L.F¥.), High Angle (Wing) of Attack 2,50 Load Factor
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SECTION IX

COLD WEATHER OPERATION

T. 0. No. 01-405C-}

et

1. Operation and Handling,

a. Engine Oil Dilution System.

(1) Controls and Indicators. - The o1l dilution
system provides a method of diluting or thinning the
engine oil with gasoline at the end of each engine run
in order tofacilitate starting the engine in cold weather.

The system consists of four electric solenoid
operated oil-dilution valves, each located on the [ront
of its respective engine [ire wall, the necessary piping
(identified by a pointed red band), the necessary elec-
tric wiring and two double throw switches on the pilot's
electrical panel. (See section II, figure 28-231.) Two
dilution valves may be operated simultaneously,

The engine oil should be diluted prior to stop-
ping the engines when there is a possibllity of the en-
gine oil temperature dropping below approximately
5° C (41° F) during the period the engine will be
inoperative,

(2) To Dilute Dil. - Proceed as follows:

(a) Maintain the speed of each engine at B800
rpm, (I an engine speed in excess 800 rpm is main-
tained, the oil temperature will exceed the maximum
temperature limit of 50° C (1229 F) set for the di-
luting pericd, Also [uel vapar blown from the breather
outlets to the exhaust stacks by the propeller blast
creates a fire hazard.)

-85 -

NOTE: It is impossible to dilute the engine
oll unless the engine 1s running.

(b) Maintain the oil temperature of each en-
gine below 50Y C (122°2 F) during dilution procedure,
The ideal temperature is 40° C (1049 F).

If the oil temperature exceeds 50° C (1229 F)
the gasoline will evaporate as rapidly as it Is intro-
duced into the oil and will leave the oil with its orig-
inal viscosity, Again, this vaporizing fuel exhausting
from the breather outlets creates a dangerous fire
hazard, U the temperature exceeds 502 C (122° F)
when the airplane is landed, the engines must be
stopped and the oll allowed to cool to approximately
359 C (959 F) before the engines are started again to
accomplish the oil dilution.

(c) Hold the oil dilution switch in the '"ON"
position for four minutes plus the time required for
the propellers to stop rotating (the engines must be
stopped at the end of the four_minute period by moving
the mixture control tothe ''IDLE CUT-OFF’' position,

The fuel pressure should show a drop from
the normal pressure of approximately 14 pounds per
square inch lo approximately four or five pounds per
square Inch during oil dilution, H asharp decrease in
fuel pressure is not noted, check the oll dilution elec.
trical circuits, the cil dilution valves and lastly the
pressure gages for the source of the trouble,

RESTRICTED
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The electric booster pumps need not be run-
ning during the dilution period.

When the engines are started subsequent to
engine oil dilution, the normal starting procedure
should be followed,

b. Propeller Oil Dilutivn, - When vperating in cold
climates with oil diluton equipment installed on air-
plancs which are equipped with hydromaric propellers,
the propeller control will be slowly moved from ex-
treme increase to extreme decrease rpm several
times during the period of diution, This operation
will permit the filling of the dome with diluted oil and
prevent sluggish respanse of propeller when starting
the engine,

¢. Preparing The Airplane [or Flight,

‘L) Inspect all exposed hinges onflaps, elevators,
ailerons, rudders, trim tabs, cargo, and doors for
presence of ice or frozen accumulations, and remove
all accumulations ohserved, Clear all abstructions of
foreign matter from openings between fixed and mova-
ble surfaces, from landing gear hinges and brakes,
and from around doors.

(2) Operate all controllable trim or control tabs
through complete range of travel three or four times,

(2) Operate ailerons, elevators, and rudders
through complete travel three or four times noting
forces required, I [crces necessary to operate are
excessive, check system for cause.

(4) H the airplane has remained in extreme low
temperatures for an extended period of time, check
air pressures in hydraulic accumulators, surge valves
and tanks, in landing gear shock struts, and in tires,
Add air whenever necessary to obtain required oper-
ating pressure,

(5) Slowly operate all hydraulic mechanisms ex-
clusive of the landing gear retracting system using
the accumulators if installed on the airplanes. Refill
accumulators and maintain pressure by using hand
pumns, After the engines have been started, and the
hydraulic fluid has been warmed, repeat this procedure
using the engine pump for pressure.

(6) Slowly depress brake pedals several times.
H the parking brake operates hydraulically, it should
alsobe applied and released twoor three times. Apply
foot brakes several times just prior to take-off and in
flight just before landing, f the hydraulic system is
functioning,

(7} Check special installations, parts or systems
for mechanical operation, and check any other parts
or operations peculiar to the airplanes affected, and
which experience has indicated are liable to be af-

fected by extended low temperature exposure.

T. ©. No, 01-40NC-1

(8) Check all tires for freezing to the ground and

break them loose if that condition exists before start-
ing the engines or attempting to taxi the airplanes,

(9) Engine rpm should be kept low until the hy-
draulic filuid is warm to prevent damage to the hy-
draulic pumps and systems,

d. Portable Ground Heaters.

(1) When cperating under freezing conditions and
if available, use type D-1, portable heater or healers
as the weather conditions may require to preheat the
engines and cabins prior to the first flight,

(2} It reqeires approximately 19 minutes to heat
up the engines at -17.8° C (0° F) and approximately
10 minutes at -34.4° C (30° F). Each heater is nor-
mally eguipped with three flexible warm air ducts.

(3) One h=zater may be used in light freezing
weather to hea: two engines and the cabin at a time,
Extreme cold weather conditions might require that the
entire output of one heater be directed inlo each en-
gine and one inta the cabin. This heater welghs approx-
imately 210 pounds and is easily handled by one man,

L
&lm Whatever methoc is used for pre-

heating the engine, extreme car e must be taken
ta prevent accidental ignition of the gas fumes
from the engine breathers due to vaporization
of the gasoline in the oil.

e. Cold Weather Starting of Engines.

(1) When the engines are to be started for warm-
up, or to be repeatedly started and stopped for ground
test purposes cr ‘‘alert,”” engines will be primed and
the oll dilution system operated in accordance with
the instructions given in paragraph a, When extreme
ice and snow conditions exist, all screens should bere-
moved from the carburetor air induction systems,
except the screens at the moutk of each carburetor.
These screens should be 1/4-inch mesh, approxi-
mately .032-inch diameter wire. The screens should
be of corrosin-resisting steel, Specification No., AN-

QRQ-W-423,

(2) During cold weather operation (below 0° C,

329 F) drain tke oil pressure gage line and refill with
instrument oil, AAF Specification No, 2-27,
L

In warming a cold engine in ex-
tremely Told weather, start with cowl flaps
closed. Do pot gun the engines to more than
800 rpm until oil has reached a temperature

of 40 C (104° F).

f. Batteries. - Ener&gizers or battery carts are
generally used for cold weather starting, as this is

more practicable than heating the batteries. Batteries
should be maintained at not less than -12.2° C (-10°
F). Lower voltage at exiremely low temperatures

cause malfunctioning of all electrical equipment.

-D6- RESTRICTED
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NOTE: To safeguard the batteries, remove
them from the ailrplane and sture them iIn a
heated location when the airplane is tdle over-
night.

g. Protective Cavers, -« Airplane protective overs,
consisting of paulins with ropes for securing to the
airplane will be used on the wings, tall surfaces,and
fuselage lc provide protection against frost and ice
daccumulation. H available install propeller blade
covers, Speciflieation No, X-43B10132, Engines and
compartment enclosures should be covered tn prevent
frost accumulation, In extreme cold weather, a cer-
tain amount of frost will form under the covers which
is apt to affect the moving parts of the airplane. Con.
siderahle time islost by having to move the airplanes
mto the hangars toovercome this condition, and even,
so, the water remaining on the airplane as a result of
this action must be remuved before moving the air-
plane outdoors for flight. For airplanes that are
moored out in the open, a portable hand-uperated
heater, when avallable, is lobe used toremove the {frost
condition. If frost Is present on any of the airplane
flight surfaces, it must be removed by brusning or
flushing prior to take-off.

h., Frosi or Ice Remover, - When It is necessary
to remove {frosl or lce {rom areas of the airplane, melt
a4 smallarea of the icc-covered surfaceat atime using
hot water, then flush this area with denatured alcohal
before the hot water freezes. Pay particular attention
to the hinges and controls, Alcohol is used [or clean-
ing {rost off windows and windshields,

i. Mooring, - 0 due tc exireme cold weather,
moor ing stakes cannot bedriven into the ground, use a
pick or sharp Instrument and dig a hole deep enough
(approximately eight inches deep by elght inches
square) and freeze deeply notched stakes, having the
moor ing rope tied to it, crosswise in the hole by [ill-
ing it with water. The mooring rope may also be
coiled in the hole and frozen, When mooring in the
open, i possible, head the airplane into the wind, be-
fore tying down,

1. Communicatior Equipment, - The following
communication equipment is adversely alfected by
extreme cold weather operation;

(1) Dynamotor, - The increased viscosity of bear-
ing lubricants may prevent the dynameotor from start.
ing anc result inblown fuses, ¥ this occurs thegrease
should be removed ard oil substituted as a lubricant,

(2) Operating Controls, Hand Switches, etc,
Stiffness of operation may ocecur. Oil should be re-
moved in order to prevent drag and binding,

(3) Storage Baneries. - Batteries should be kept
charged abave 1,280 specific gravity.

(4) Microphones, - The hand microphone is un-
satisfactory for us< incold weather. Moisture collects
and freezes in the small holes of the microphone cap.
Throat type micraphanes should be used for all cold
weather operations.

(5) Transmitter, - In certain type transmitters,
frequency shift occurs with wide changes in tempera-
tare, Consequenily the transmitter must be returned
and checked until a relatively stable temperature is
reached,

(6} Antenna. - Icing is prewvalent on all types of
antenna. The whip antenna 1s most satisfactory in this
respect and should be used instead ol vee type {or
rad-o cumpuasses,

(7) Plugs, - Cracking occurs on type PL-54, No
remedy can be effected,

(B) Antenna Shock Mount, - The rubber type shock
mounts becomes very brittle and breaks in extreme
cold weather., A compression type spring can be used
for replacement.

NOTE;: For add:tional information on cold
weather operation, see T. O. No. 01-40NC-2,
Handbook af Erection and Maintenance In-
structions for the C-47 Transport Airplane,
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SECTION X

T. 0. No. 01-40NC-1

FORCED DESCENT OF LAND PLANES AT SEA

DITCHING

1, General.

The following notes, which may not apply to this
apecific airplane in all cases, have been prepared by
the British {or the general guidance of all members of
airplane crews in the event of a [orced sea landing,
which is called "'Diteaing.” The life rafts referred
to as “‘Dinghys’’ are installed, complete with inflation
bottles un the {orward baggage compartments.

2. Preparation for Ditching.

a. I the pilot i= doubtful of being able to reach
shore, preparation [or ditching must begin immedi-
ately, particularly in regard to the radio procedure.

bh. If height cannot be maintained above 1000 feet
the crew should moayv: to their stations in order that the

pilot can readjust, trim, and lower his flaps wilhout
the crew moving about the airplane.

¢c. The pilot's command to prepare for ditching is
“Dinghy, dinghy, prepare for ditching,'” It must oe
givenby the pilot only, The command will be acknowl -
edped by the entire crew on the interghone system
with the answer ‘‘Navigator ditching’’' ar *““Radio op-
erator ditching, " whichever isappropriate. The crew
should also have a prearranged call-light ditching
signal. The letter "'D’' in code, repeated three times
s appropriate. The pilot will narmally warn the radio
operator in this manner and the members of the crew
nearest the radio operator should alsogive him verbal
warning. The preparation for ditching is thus begun
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on a coordinated basis and the oilol is assured that
his crew are aware of the situation, and, i they have
practiced the drill, they know what to do and do it.

d, The pilot's duty is tocoordinate the work of his
crew, but each crew member should act on Lhe pilot’s
command, ‘‘Dinghy, dinghy, prepare for ditchirg,’
without further orders being necessary, other than the
pllot's final command to the radio operator to move
to his ditching station and the [inal warning of the im-

pending impact.

J. The Navigator,

a. The navigator should havea constant knowledge
of the wind spead, direction, drift, and the [ixed pesi-
tion of the alrplane. He should always know the fuel
consumption in relation to his estimated time of arrival.

b. At the pllot's command the navigator will:
(1) Calculate his position.

(2) Advise the radio operator of the drift posi-
tion, with the course, height, and speed maintained.

(3} Recelve fixes and bearings from radio op-
erator.

(4) Calculate estimated position of ditching and
advise radio ogerator.

(5) Inform the pilot of surface, wind speed, and
direction,
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(6) Make out air and life raft release pigeon
MIESSaEes,

(i) Dastroy secret papers and place charts (with
latest position marked thereon) in satchel.

4, Radio Operator.

a. On the pilot's command, ""Dinghy, dinghy pre-
pare for ditching,’' the radio operator will:

(1) H on “GROUP"’ frequency make the first sig-
nal on that frequency and then change over to the al-
lotted “MFDF’’ section,

(2} Torn “IFF'' to emergency,

(3) According to the situation,use ocne of the three
priority calls;

&) 8.08.Iam inimmediateneed of assistance,
May Day (by radio telephone),

(b) 1 may require assistance,
(¢) Imaybeforcedtoland without further signal.
{4¢) Give a time and position to the signal. It is
better to make one of the appropriate distress signals
than to remain silent, A distress call can always be

cancelled when no longer applicable and in fact this
must be done,

(3) Transmit course, height, and ground speed
maintained,

(6) Advise navigator of fixes or bearings,

(1) Get estimated position of ditching {rom navi-
gator.

(8) Transmit estimated position of ditching,

(9) Clampdownkey on pilot's command and move
to ditching station,

(10) Destroy secret papers,

(11) Where possible use the trailing antenna as
an altimeter,

5. Pllot’s Responsibllities.

a. To be sure that the cargo doors are opened,
cargo and loose equipment dumped and the doors closed
apain,

NOTE: Besure that whenequipment is dumped
it does not hit the empennage or carryaway the
IFF antenna,

b, ToDetermine Whether or Not to Dump Fuel, - The
erew member who has been detailed in the previocus
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driil opens the wvalves on the pilot's order. After the
fuel Is dumped 1t is lmperail.e that the valves be closed
apiin to retain the buoyancy of the tanks, Fuel valyes
take time to open and close and fuel can seldom be
dumped faster than 100 gallons per minute,

¢, Make sure that the crew member detailed in

the drill assists pilot to securz his shoulder harness,
d. Release pilat's upper eseape hatch,
e. Check that landing gear is “UP,”
f. Lower flaps as required,
gE. To Order the Radio Operator to llis Ditching

otation. - It is important that he remain at the
set as long as possible,

k. Warn the crew when ditching is imminent,

i. To switch on the landing lights and upper iden-
tification lights (if this does not cause reflections
which upset vision), It isimportant to remember that
although the surface may be seen in the beam of the
landing lights, judgment of height may nol be correct.

6. Making the Airplane as Seaworthy as Possible,

a. Not only does dumping the fuel lighten the air-
plane and 50 reduce the speed at which the zirplane
may be ditched, but also the empty fuel tanks are s
considerable contribution to fiotation.

b. The security of all lower and side hatches must
be checked. Side escape hatches may have to be used
in ditching but only upper escape hatches can be re-
garded as ideal, since they must be opened before
ditching. This is necessary because the hatches may
become jammed on impact and also because it is es-
sential for the crew to be free to leave the airplane

without delay after ditching,

¢, All bulkhead doors must be closed to hinder
the flow of water from bow to stern,

d. Close all camera hatches and flare chutes,

T.. Crew Preparations to Insure Safety On and After
Impact,

4. Al the actions taken to make the airplane sea-
worthy also come within this category.

b. It is vitally important that the crew should be
braced for the impact, Thers are two ideal ditching
stations:

(I) In a sitting position with head braced apainst
a sclid structure such as at the rear of a spar, or
bulkhead, If the head comes above a spar being used
as a ditching station, it is very important that the head
should be clasped inthe hands to avoid it being forced
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back and injured, In this position the body can with-
stand {orces which are far greater than those expected
in ditching with the exception of forces expected when
the airpline dives straight in.

(2) The second but less satisfactory ditching
station 15 to lie on the floor with the head to the rear
and the feet braced against a solid structure, It is
necessary 1o have the knees bent to avoid injury as
far as possible, but the limiting factor of this ditch-
ing station is the liability of the legs to fracture,

¢. Straps are not normally required at ditching
stations unless there Is a lack ol suiladble posilions
in the airplane, in which case the crew member may
have 1o remain in his seat. Loss of life may occur
due 1o failure to get clear of the airplane so that
straps must not be used unless virtually necessary,

d. It is vitally necessary that the pilot be secured
by “shoulder harness and it is considered that the
embarrassment caused by having harness done up
during ditching is far less serious than the conse-
quence of not being secured,

e. Allupper hatches should be opened beforeditch-
ing tofacilitate the rapid exit of the crewand alsetoin-
surc that the hatches co not become jammed on im-
pact, due to being left closed. It should, however, be
borne in mind that open hatches cause drag and there-
fore, U the airplane is being {lown al reduced power
these upper hatches should not be opened until at least
1700 feet is reached,

{. Innight ditching, all bright internal lights should
be pul out and only the amber lights used, This will
accustom the eyes to the external darkness.

g. All lights should be left on after ditching to
facilitate search, in the event of the airplane [loating
for a period,

h. Lie jackets must be worn at all times with the
leg straps secured, Where there are small upper
ditching hatches, jackets should not be inflated until
immediately after leaving the hateh. In most rases
it 1z safe to inflate the jacket with one or two breaths
before ditching,

i. Parachute harnesses should be removed before
ditcehing in all cases where practicable.

}. Helmets should be relained for the sake of pro-
tection of the head against cold when in the life raft.
The leads should be tucked {irmly within the life jacket
below the V of the neck, at the top tie.

B. Judging Wind and Surface Conditions.

a. At least an elementary understanding of sea
conditions must be gained to obtain full advantage
from the notes on handling, which follow this section,
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b. Calm Sea. - With this type of sea, lhere may
be little or nowind, so that it is essential toditch with
the lowest indicated air speced possible. Such 3 sea
is deceptive with regard to judzment of height, par-
ticularly U the surfaceis glassy. I there are ripples
upon the surface judgment of height {5 improved.

c. Waves always move with the wind except close
inshore and in fast {lowing estuaries. Waves are the
direct resultof the wind which creates them and main-
tains them,

d. ‘‘Swell” is an undulating movement of the sur-
face caused by past or distant disturbance by action of
the wind, It dues not necessarily move with the wind

and it has no breaking crests. I the wind is blowing
across the swell a rross s5eais5 created with the waves

(which are moving downwind] running on the swell,
In these conditions the pilot must choose that direction
along the swell which will make the approach as near
into the wind as possible.

8. Ditching Characteristics,

a. I theairplane alights tail dcwn In a three-pointer
attitude (as it should) there will be a primary slight
impact as the rear of the airplane strikes., This will
be followed by a severe impact with violent decelera-

tion in most cases,

b. H the alighting has been made too fast a bounce
will occur, providing the fuselage is sufficiently strong.
As the airplane cumes to rest the nose will bury, but
Il the alighting has been carrled out correctly, the
effect of the nose burying will be minimized and the
structure may not collapse,

¢. If the airplane bounces in a short, moderate or
calm sea, the control column should beé held hack., In
the average short sea the tail should touch the crest
of a wave and as soon as it dees the nose should be
kept up as much as possible, This should cause the
forebody to touch down approximately under the cen-
ter of gravity on the next wave,

¥
M The open sea always appears [rom

the air to bemuch more calm than is the case,

10, Wind Speed and Direction.

a. In the absence of any fixed mark (land, light-
ship, etc ), or floating object not under way, the pilot
can only judge motion relative to the motion of the
waves,

b. Waves, as distinct from swell, move downwind
and the line of the wind can be takEn to be at rizht
angles to the lines cf the wave crests. Doubl may ex-
ist as to which way the wind blows along the line,

c. I there is sufficient wind, waves brcak and
they break downwind. This can readily be observed
[rom a low height, If the airplane is flown at right
angles to thebreaking waves thedirection of drift will
be apparent,
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d. If there is enough wind to blow the spray cff
the wave crests, thedirection in which thespray moves
15 reliable,

€., Wind directivn may be obtained by cropping a
smoke float. The smoke from ships 1= also a useful
guide. Smoke naturally drifts with the wind and if
this drift could be observed the direction would be
indicated., But do not make the mistake of supposing
that the wind direction is along the trail of the smoke,
This trail is the resultant of the wind speed and direc-
tion and the ship's forward motion. Therefore, the
wind direction is somewhere between the iurw:a_n:t path
of the ship and the smoke trail. Only when the wind
is blowing in a similar direction {o the {orward mo-
tion of the ship will the smoke be a reliable indica-
tion of direction. It will be from astern.

f. I low enough, it is possible to calculate the di-
rection of the wind by observing the sails ¢f surface
craft. A reasonable indication of speed can also be
galned by observing the set of the sails.

g. Where the surface is not broken up, it is pos-
sible to watch gusts rippling the surface in great
sweeps, which indicate the wind direction,

11. Drill During Final Approach.

a. The pilot should keep his radio operator at the
radio set as long as possible and allow him only a
sale margin of time Lo lake up his ditching station,

h The crew must see to it that the radio opera-
tor's ditching station is not occupied and is clear of

obstacles.

c. The pilot will warn the radio operator to move
to his ditching station by call light, by interphone, or
by shouting.

d. The radio operator for his part can be fairly
certain that the order will come when he feels the
flaps finally being lowered.

e. Theradiooperator will immediately clamp down
the key and move to the ditching station at the pilot’s
command, fully realizing that he has been left at the
set only as long as it is safe and if he does not move
quickly he may be caught standing up at impact. This
may prove fatal,

{. Thepllot will maintain intercommunication with
the crew up until the last moment and warn them of

the impending impact. It is not reasonable to expect
the erew to remain braced for long periods., I they
are not in communication with the pilot the tempta-
tion to ge: up and see how things are progressing may
end in their being caught away from their ditching
station with consequent injury. A casualty in ditching
15 a grave handicap to the rest of the crew, who may
scarcely be able Lo save themselves.
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12, Drill During Ditching,

2, The crew must not relax or release themselyve
in their ditching stations until the airplane has com
10 rest,

b. The first imgact of the tail can be mistaken fo
the shock against which they are on guard, but it wil
be fullowed by a greater shock as the nose strike
the water after a correctthree-point tsil -down ditching

NOTE: Serious casualties have occurred in
crews who have not taken up prouper ditching

stations or where they have relaxed before the
final impact, Alaa, 30me crews have thought
that they knew better ditching stations than
those laid down in the official drill. This also
has resulted in ecasualties, Il is pointed out
that thege drills are the result of the experi-
ence of a great many previous ditchings and
are drawn up accordingly.

13. Handling Landplanes in Ditching,

a. Use of Flaps. - The flaps should be lowered t
reduce the speed at which the airplane can approac.
and touch down, It is better to use a medium settin
and not to lower them fully because little, if any, fur
ther reduction of sp2ed is obtainable by sodoing, whil:
the rate of descent is increased and the airplane ap.
proaches morenosedown. A steep nose down descen
is dangerous if the sea is met sooner than expectled
and also more height is required for flattening ou
from such an attitude.

b, Approach Speed. - Assuming that symmetrica
power is not available the normal glide approach spee
should be used., This will insure control and som
margin of speed after flattening out to allow the pilo
to choose the best point for ditching on the swell,

¢. Touch Down. - Apart from choosing the bes
point at which to ditch, the pilot should hold off unti
heloses all excess speed above the stall and so strike:
the sca at the normal three-point landing attitude. Th
best point for ditching is towards an oncoming swel
top,

d, Approach In z Swell. - As the sea ls approached
drift should be taken off by sideslipping and the air-
plane ditched an the upslope of the swell.

e. Across Wind Along a Swell, - As the sea is ap-
proached, drift should be taken off by sideslipping
and the airplane diteched on the upslope of the swell

f. Use of Engines. - If only one engine is available
a little power should be used toflatien the approach, bu
the engine should rot be used to such an extent tha
the airplane cannot be turned against it right down t
the stall, with a margin of rudder power in hand. Or
no account should the engine be opened up during the
final stages of ditching, The power that can be user
will depend on the characteristics of the airplane
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14. Retention of Tuel for Ditching.

The value of power in ditching 1s so0 great that the
pilot should always ditch belore the fuel is quite ex-
hausted, when it is certainthat shore cannot be reached,

15. Altimeter,

The aneraid altimeter is quite unreliable as an in-
dicator of close apprcach to the sea, The tralling
antenna can be used, the radio operator signalling the
pilot when the current drops as the weilght hits the
sed. An alternative method is to engage the antenna
with an insulated houok held in the hand, when the im-
pact of the welght nn the sea will be felt. This drill
can only be carried out where a suitable station is
adjacent to the radio operator.

16, Drill After Airplane Has Come To Rest,

4. The crew must not release themselves until the
airplane comes to rest,

NHOTE: Therearetwocritical periods in ditch-
ing.

(1) The zctual handling of the airplane on the wa-
ter. This is the sole responsibility of the pilot,

(2) Theabandonment of the airplane in an orderly
manner after ditching in the very shortest possible
time. An untrained crew cannot be expected to com-
plete this operation in a training fuselage in a hangar;
nor canan unirained craw be expected to carry out an
efficient drill in the dark in a fuselage rapidly filling
with water. Practice makes perfect. A large number
of crews owe their rescue by surface craft to previous
practice in abandonment of the airplane,

b. As scon as the airplane comes to rest, rise
from the ditching stations and collect the equipment
detailed in the drill. Leave by the hatch assigned in
the drill and in the correct order, carrying that equip-
ment allacated to each erew member.

c. Onemerging indlate the life jacket f not already
done. Do not be surprised to {ind that waves may be
breaking over the airpiane. X they are large it is pos-
sibie to be swept off. H the alrplane has a life line
attached to the inside of the hatch, make use of it,
otherwise hold on to the outside of the hatch and await
afavorable moment to board the 1i{e raft, but by doing
g0 take care not to block the escape hatch or to hinder
the tempo of the drill to an» great extent.

d. The men detailed to remove the life rafts {rom
the stowage should see that the necessary cordage
does nat entangle during inflation. They should also
place the life rafts in the water in order to hasten the
boarding.

g. I a life raft should inflate upside down, an
effort should be made to right it from the wing i the
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airplane is not sinking too rapidly; otherwise one (and
only one) of the crew should jump into the sea and
right it. There are two methods of righting life rafts:

(1) If there are handling patches on the bottorm of
the life rafts grasp them with both hands. Then haul
on these patches with the knees on the buoyancy cham-
ber, Now while still hauling on the handling patches
lean back and prepare to become submerged far a
moment, Ever the largest life raft will turn over.

(2) In the ahsence of handling patches place the
tze of the foot on the bottom of the ladder, grasp the
two nearest stabilizing pockets. Lean back and haul
on the pockets while pressing with the fool on the ladder.

. Donotjump on an inverted life raft, as doing so
gxpels the air trapped beneath it and makes righting
raore difficult,

g. Ifthereisa painler which zttaches the life rafts
to the alrplane, it is made light in order that it will
break if the airplane sinks while the life raft is still
attached. There is a floating Emife attached to the life
raft near the point where the painter is made fast.
This knife is to be used to cut life raft free,

17. Boarding the Life Rafts,

2. I the ditching has been made into the wind the
life raft should float toward the empennage and the
boarding will not be difficult.

b. H a crosswind ditching has been made the air-
plane will tend to swing into the wind. If the life raft
is on the upwind side of the airplane, there is danger
of its becoming wedged beneath the wing as the air-
plane rolls and swings into the wind. On the other
hand, i the life raft is on the docwnwind side there is
a danger of its getting beneath the fuselage or em-
pennage, which may be thrashinog up and down as the
airplane weathercocks into the wind. Look put for
jagged edges which may puncture the life raft.

€. Do not jump into life rafts. By so doing they
may become damaged and the whele crew endangered,

d. I boarding from the sea, use the rope ladder,
or the tail line Y provided, When using the ladder
grasp the ratlines (which run across the life raft)
with one hand and the bottom rung of the ladder with
the other pushing it down into the water as far as it
will go to assist in Inseriing the {icot. Then grasp the
ratline with both hands and pull, at the same time
pressing downward with the faot.

€. One man already in the life raft can be of great
assistance to thode in the water,

{. To avoidthe consequences of exposure it is im-
portant not to get wetter than absolutely necesszry.
Wet clothing must not be taken off, It is far warmer
with wet clothes on than off, In hot weather this may

not apply, but the body should be covered against the
EUl.
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g. On every life raft there is 2 heaving line which
may be used [or aiding crews to reach the life raft.

h. All the above actions concerning the boarding of
life rafts are comparatively simple if the life jacket is
fully inflated. I this jacket has heen partly Inflated
by mouth it is important to see thal the mouth valve is
closed before using the COg bottle. A non-swimmer
can feel quite confident in a fully Inflated jacket pro-
viding the leg straps are secure.

18, Aboard the Life Rafts.

2. Once aboard, it is the duty of the man detailed
in the drill to check whether there are any leaks and
stop them up with the repair material provided,

b. Once every one Is aboard, the pilot should call
the roll, give the order to cast off and then the crew
should paddle away from the airplane. I the airplane
floats, keep nearby to increase the chance of being
spotted. But do not remain fast to the airplane if
there is any chance of the life raft being punctured or
in rough weather where the life raft is likely to be
damaged by the rise and fall of the airplane,

c. Start bailing as soon as possible.

= f 3=
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APPENDIX |
U. S. A. - BRITISH GLOSSARY OF NOMENCLATURE
U. 8 A Eritish U. 8. A. British
Accumulator (hydraulic) Should not be confused Lock washer Spring washer
with electrical accu-
mulator or battery Manifold pressure Boost
Su
Anti-friction bearings Ball and roller bearings o) e 2
. Pad Sometimes used [or
Battery (electrical) Electrical accumulator " G aiked A hiNGd
Blade connecting rod Plain cunnecting rod surface for mount-
ing accessorles, atc
Block test Bench test under en-
gine's own power Palnut Type of locknut
’ b-: S
Bombardier or Bomber Bomb-aimer PikEl. WinE < Sentenial
Box-end wrench Circular -ended wrench inboard panel Center section
(for hexagon) i
Cap screw Setscrew or screw Outboard panel Quter plane
Check valve (hydraulic) Non-return valve i Spigot
Clevis Fork joint or knuckle Piaton:pin Gudgeon: pin
joint Recticule (gun sight, etc) Graticule
Closed spanner - wrench Round head screw Cup head screw
with internal lugs or sur- Filte
face lugs Ring spanner Screen J
Copilot Second Pilot Setscrew Grub screw
Cotter pin Split pin Ship Afrcraft
Crock (used in heat- Slushing compound Ccrrosion inhibiter
treatment) Earthenware jar Socket wrench Box spanner
Cylinder (hydraulic) Jack Spanner C-spanner
Dump valve Jettison valve Spanner wrench Ring spanner
Fillister head screw Cheese head screw Stabilizer -
Horizontal Tall plane
Flat head screw Countersunk head screw Vertical Fin
Flight indicator Artificial horizon
Stack Manifold (inlet or ex-
Gall To fret or score haust)
Gasoline (gas) Petrol
Gross Weight All up weight Sylphon Aneroid
Ground (electrical) Earth Tachometer Engine speed indicator
v Label
Green run Endurance test %
Gyro harizon Artificial horizon sent:clab seatian
Gyro pllot Automatic pilat Tube (radio) Valve
Kerosene Paraffin Turn indicator Direction indicator
Knuckle pin (used on radial Wrist pinor anchor pin Valve (fuel or oil) Cock
engines) Welght empty Tare
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