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SECTION 1
IN’ N

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 air-
plane will read and be familiar with the information

contained herein.

Figure 2 - Three-Quarter Rear View of Complete Airplane

SECTION I
PTION
1, Airplane, d. Fuselage. - The fuselage is of semimonocoque

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

b. Wing, - The wing is full cantilever 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 a 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 ailerononly is
equipped with 2 controllable trim tab, The hydrauli-
cally operated wing flaps are of the split trailing edge
type of all-metal construction.

L. .- The horizonzal 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 aerodynamiecally
balanced. The rudder and each elevator is equipped
with a trim tab controllable from the pilot’'s compart-
ment,

construction and is divided into six compartments as
follows: pilot’s compariment, 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 contzins equipment necessary 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 pilot’s compartment and may be used as a car-
go or baggage compartment or for storing one type
B-3 life raft, The left-hand cargo and baggage com-
partment is located on the left-hand side of the air-
plane and extends from the bulkhead just aft of the
pilot’s entrance door to the forward 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 airplane.
Folding benches are installed along each side of the
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compartment and provide accommodations for 28 pas-
gengers, 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 is justaft
of the rear wall of the main cargo compartment and
contains a chemical disposal type toilet and a wash
basin.

e. Landing Gear. - The landing gear consists of two
independent units, one mounted under eachnacelle, The
- landing gear is 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 insialled 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-
sition, 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 is not retractable and is
mounted on an oleo pneumatic shock absorber strut
at the rear of the fuselage, The tail wheel is capable
of swiveling 360 degrees but may be locked in the
trailing position for take-offs and landings by a control
in the pilot's compartment,

{. 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 tosection
V for further description.

b. Propellers, - The propellersare of the Hamilton
standard hydromatic quick feathering type with a di~
ameter of 11 feet 6 inches,

¢. Fue tem

{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 by a separate fuel system, that
is, the right engine normally draws fuel from the right
tanksand the leftengine from the left tanks, However,
both systems are connected by a cross-feed arrange-
ment which permits both engines to be supplied by
elther tank or either fuel pump in case of emergency.

{2) Fuel Tanks. - The four fuel tarks within the
center wing section hold 804 U.S. 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
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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 tnk may be used to supply both
engines,

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

(¢) When running fuel tanks empty in flight,
before switching to another tank, keep a close check
onthe fuel quantity gageand on the fuel pressure gage,
It is advisable toswitch to another tank assoon as the
fuel pressure begins to drop, rather than waiting for
the fuel pressure warning light to come on. I a tank
is allowed to run dryto the extent that the engine slows
down, the throttle should be closed on the engine before
the tank selector valve is switched to prevent the en-
gine from overspeeding,

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

(3) Airplane Balance Change Caus uel and
0il.

{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 forward of 11 percent
of the mean aerodynamic chord, or aft of 28 percent
of the mean aerodynamic chord. Letus consider these
two balance limits to be fulcrums upon which the air=
plane balances; first on one, then the other, Suppose
the airplane is so 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 fuzl 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 dlagram it is obvious that the
critical loading' for 2 nose-heavy condition is with
full oil and no fuel, Full front fuel added would make
practically no change in balance, as has been stated
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 and oil that its center of gravity is direet-
ly over the tail-heavy fulerum. 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 mind, it is clear that rear fuel inanair-
plane which tends to be tail heavy should always be
emptied before drawing from the full front tanks in
order to attain the greatest cargo and passenger
loading,

{c) From fuel and use restrictions il 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 fuzl from front

. tanks first. In certain limited instances, however,
wherein cargo is carried well aft and there is a def-
inite trend toward tail-heaviness, it is considered
permissible to reverse the usual procecure and con-
sume fuel from the rear tanks first., This will alle-
viate the tail-heavy condition which would be accentu-
ated if fuel were used ‘rom front tanks first.

(d) For emergency ‘‘LONG RANGE'’ operation,
eight fuselage tanks, or less, depending on range re-
quired, may be installed in the cargo compartment,
Take-offs and landings should be made on wing tanks;
fuselage tank fuel should be used first, main fuel see-
ond, and auxiliary last for 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 landing
gross weight remains at 26,000 pounds for the Cc-47
airplane,

azutam The emergency long range over-

loading condition of approximately 29,000
pounds should only be undertaken when it is
anticipated that the intended mission will be
of sufficient duration to use up at least 3,000
pounds of fuel prior to landing as the ‘‘LAND-
ING GROSS WEIGHT" of the C-47T is 26,000
pounds, Over-loading of this airplane should
not beundertaken if weather conditions areun-
settled or turbulert weather is anticipated.

(4) Fuel Pressure Gages, - Fuel pressure gage
readings are taken from a point adjacent to the fuel
pressure warning 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
warning lights will go onshould the fuel pressure drop
below 12 (+1-0) pounds per square inch,

d. 0il 8ystem. - The oil system for one engine is
independent of that for the other. Oil iscarried intwo
tanks, one mounted in each nacelle, and each having a
capacity of 29 U.8. gallons (24.2 Imperial gallons).
0il dilution equipment for winter starting is provided,
0Oil pressure and oil temperature gages are provided
on the right-hand side of the instrument panel. The
red warning lights on the instrument panel adjacent
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to the oil pressure gages will go oa if the oil pressure
drops to 50 pounds per square inch. Manually operat-
ed shutters, controllable from the pilot's compart-
ment, are provided on each oil cooler to allow for
manual oil temperature regulation,

3. Eguipment..
a, Hydraulic System.

(1) General, - An engine-driven pump on each
engine supplies pressure to the hydraulic system, The
hydraulic system is of the pressure accumulator type
and normally operatesat 825 to 875 pounds per square
inch pressure, It incorporates a hand pump for auxil-
iary use when the engine-driven pump does not supply
sufficient pressureor whenit isinoperative. The hand
pump will supply fluid under pressure to any of the units
that derive their power from the mainhydraulic system.
Units operated hydraulicallyare the landing gear, wing
flaps and cowl flaps.

{2) Landi ear. - The landing gear consists of
two independent units, one mounted under eachnacelle,
The landing gear is hydraulically operated and is so
arranged that it retracts up into the nacelles leaving
only the bottom of the wheels projecting. Each wheel
is mounted on two oleo type shock absorber struts,
Hydraulically operated brakes, controlled by toe pres-
sure on the rudder pedals, are installed. A safety
lateh is installed which hooks the upper landinggear
truss to the main 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 hydraulic 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 ailerons, are fitted
with split trailing edge type wing flaps. Theseare used
{or 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 hydraulic control panel.

(4) Cowl Flaps, - Hydraulically operated cowl
flaps are provided for each engine. The operation of
the flaps on each engine is controlled individually by
twovalves. The controls for the cowl flaps are mount-
ed on the side of the fuselage adjacent to the copilot’s
seat,

(5) Engine Pump Selector Valve, - Each engine
drives a high pressure pump which connects to the

four-way engine 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 automatic pilot system. The engine pumpselector,
however, provides a means whereby the right engine

may supply pressure to the sysiem.
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Figure 5 - Fuel and Oil Balance Chart

(6) Hydraulic Hand Pump. - A hydraulic hand
pump is installed at the bottom of the hydraulic con-
trol panel, 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 alsc may be ised to build up pressure in the
pressure accumulator,

(7} Shut-Dff Valve. - 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
pumnping 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 indicate 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, If the hydraulic system (rear) pressure gage
reads less than 500 pounds with the wing flaps, land-
ing gear and cowl flap in ‘‘NEUTRAL,” the brakes
off, and the engines running, the system is not func-
tioning properly and an investigation should be made,

b. Flight Controls. - Conventional wheel, column
and rudder pedal flight controls are previded for the
pilot and the copilot. -

¢. Automatic Pilot.

(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 flight. 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
required,

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

(2) Operation of Automatic Pilot,

{a) General, - Beforeattempting touse theauto- -
matie pilot, the operator should familiarize himself
with these operation instructions. :

{b) Before Take-Off,

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

2, Check oil pressure; should be within 10
pounds of recommended pressure.

3, Uncage bank and cli::'nb gyro,

-9

. Set and uncage directional gyro.

5. On installations equipped for two-station
remote control, check to see that the pilot’s selector
switch is turned ‘‘OFF.”
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€. Engage the automatic pilot and checkopera-
tion by turning each control knob,

7. On installations equipped for two-station
remote control, turn the pilot's selector switch to
first the ‘‘1"” position and then to the “‘2” position,
and check remote control operation from each of the
two stations, Return the pilot selector switch to
“DFF.”

8. Remove any air from hydraulic surface
controls.

9. Disengage automatic pilot,

(c) After Take-Off.

1, Trimairplane '‘hands off.”’

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

3. Set rudder follow-up card to mateh 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=upindex to matcheleva-
tor alignment index by turning elevator knob,

[ ]
&mfwn DO NOT ALIGN ELEVATOR FOL-

LOW-UP INDEX WITH HORIZONBAR AS RE-
LATIVE MOVEMENT BETWEEN ELEVATOR
ALIGNMENT INDEX AND HORIZON BAR IS 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 eel 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 knab,

8, Set the desired fore-and-aft attitude byro-
tating the elevator knob,

'
&'wz‘um 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-station remete 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 s0 a8 to return the pointer to *0.”

ey I
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Tao transfer control of the airplane’s heading to the
No. 2 station, turn the pilot's selector switch to the
2" position.

(d) Operating Limits, - The operating limit’
(from the vertical) for the bank and climb gyro is 50
degrees, and for the dirzctional gyro is 55 degrees,

[}
&m DURING 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) Detailed Operating Jnstructions.

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 knab straight out so as to avoid turning the direc-
tional gyro card away from the desired heading.

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

2. Speed Control Valve Setting,

a, 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 fo
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 beencut 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 dials represent
turns of the valve and may be used as a reference for
refurning 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
airplane should not yaw, pitch, 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 ai-
lerons are oscillating, they will cause a yaw, even -
though they do not move enough to cause a wing to
drop. Adjustment of the aileron speed control valve
will usually correct this,

RESTRICTED
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#
&a&‘a‘m TURNING ANY OF THE THREE

S8PEED CONTROL VALVES TO ITS OFF PO-
SITION (TOWARD ‘‘SLOW’’ AS FAR AS IT
WILL GO) LOCKS THE CORRESPONDING SUR-
FACE CONTROL IN WHATEVER POSITION IT
HAPPENS TO BE. THIS SHOULD BE AVOIDED.

d. Airplane Trimming Control,

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 elevator against the out-of-trim condition so0
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 he 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’s trimming tab or stabilizer.

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

4, Directional Control,

a. Directional control with the automatic
pilot is taken from the directional gyro control unit,
which is generally set to agree with the magnetic
compass, and is rechecked for drift of the gyro at
periodic intervals,

b. The average drift of a directional gyro
should not be more than J degrees in 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,

¢, Because the automatic pilot contrals 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, a small adjustment of the rudder kmoh
will suffice to correct the heading, When there is 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"’
Is rotated, the rudder follow-up card is offset from
the directional gyro card, producing a flat turn,

€. Banked turns may be made by setting 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
immediatelyadd the amount of bank necessary tocen-
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ter the ball-bank indicator. In using this method no
indication of the amount of turn is given, as the di-
rectional gyro is caged. To resume straight and level
flight, uncage the directional gyro and level the air-
plane by rotating the aileron knob.

5. Lateral Control. - Lateral control with the
automatic pilot is taken from the bank and climb gyro,
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 secale at the top of the dial,

6, Longitudinal Control, - Longitudinal control
with the automatic pilot isalso taken from the bankand
climb gyro. The elevator knob marked “ELE" ic
tated to obtain the desired fore-ard-aft attitude
airplane.

(£} Maneuvers,

1, General. - With the exception of straight
flight, which may be level, climbing, or descending,
the only maneuvers that it should be necessary to 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 tae
desired heading.

2. Normal Turns, - By rotation of the aileron
knab, piace the airplane in approximately a 15-degree
bank, as shown by the bank scale, and immediately ro-
tate the rudder knob at such a rate as to center the
ball-bank indicator. If the airplane tends to nose up
or down slightly, this condition can be corrected with
the elevator knob. As the desired heading isapproach-
ed, rotation of the rudder knob should be stopped and
the airplane leveled out by means of the aileron knoh,

3. Spirals, - 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 few degrees, 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 method,
no indication of the amount of turn is given as the di-
rectional gyro is caged, To resume straight and level
flight, uncage the directional gyro, and level the air-
plane by rotating the aileron and elevator knobs.

(z) 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
torce on the controls,

d. Electrical System, - The electrical installation
is a single circuit, 12-volt grounded system, except
where instrument deflections mayoccur. Two 85 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 controlled by the generatcr main line switches,
which are loeated in the main electrical junction box
on the left-hand side of the airplane just aft of the
pilot’s entrance door. Two battery master switches
are located on the left-hand electrical contral 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 box, 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 copilot’s seat.

e. Communication Equipment, - The radio oper-
ator's compartment is located on the right-hand side

of the fuselage between the right-hahd cargo and bag-
gage compartment and the forward wall of the main
cargo compartment, The radio equipment installed
in the airplane includes the following units:

Command Set - Type SCR-183 or Type SCR-2T4N
Liaison Set - Type SCR-187 or Type SCR-287
Radio Compass - Type SCR-269 or Type SCR-280

Marker Beacon Receptor - Type RC-39 or

Type RC-43

Interphone Equipment - Type RC-36 or RC-45

f, Heating and Ventilating System. - The heating
system is of the steam-heated air type. The right-

hand engine exhaust collector ring incorporates a
hoiler 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
duects to the various compartments in the airplane.
A desired interior temperature can be obtained by
regulating the mixture of heated and outside temper-
ature air, If desired, air at outside temperature only,
may be circulated through the system in variable
amounts,

g. Jce Eliminating Equipment,

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

1
DONT
@ Do Nt Fail o Check All Oxygen Equipment Befora
Take-OH

@ Do Not Fall to Insure Full Cylinder Pressure and an
Bdequate Supply Oxygen for Your Mission

® Do Not Fail to Usa Your Own Fitted Mask and Necessary
Connecting Tubing

(@) Do Not Leave Your Walk-Around Bail-Out Oxygen
Bottles in Your Locker. You May Need Them

@ Da Not Waste Your Oxvgen Supply by Excessive and
Neadlessly High Zlows

Do Mot Take Liberties at High Altitude by Walking About
the Bireraft Without Portable Oxygen Battles, or
by Net Turning oo the Oxygen Supply in Time

Wae Onyggan Iutelligontly
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a rheostat, a slinger ring on each propeller, and 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,S. gallons [3.5 Imperial
gallons) of de-icing fluid, AAF Specification No, 3585,

(2) Analeohol type windshield anti-icer system
is installed, The system consists of an aleohol supply
tank containing 3 U.S. zallons (2.5 Imperial gallons),
a hand supply pump, perforated tubing arcund the front
outboard and side windshield panels,and the necessary
connecting lines,

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

h, Fire Extinguishers, - The controls for the en-
gine fire extinguishers are located under adoor in the
floor between the pilot's seats fora Lux COy type fire
extinguisher with outlets installed in each engine
section. In case of fire during flight, se: the selector
valve to the engine on fire and pull the “RED"'release
handle,

NOTE; Once the “RED’’ engine fire extinguish-
er release handle is pulled, complete emptying
of the CO4 cylinder cannot be prevented, Do not
move the selector valve after selecting engine

and pulling release handle,

Two portable hand type one-quart Pyrene extinquish-
ers are provided, One is installed in the main carge
compartment adjacent to the entrance door, and the
other is installed on the aft bulkhead of the pilot's
compartment, just above the pilot's seat.

i. Oxygen Equipment, - A high pressure oxygen
gystem 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 a.d}acent to the pilot’s, copilot’s, and
the radio operator’s stations.

(D) Use Oxygen Above 10,00C Fest on All Flights

® Use Oxygen from the Ground Up. at Night, or on Rapid
to High Altitud

@ Breathe Normally

@Aﬂjm'&'nur Mask Carefully and Eliminate Loaks Before
Take-Of

@ Be Thoroughly Cenversant with Your Oxygen Egquipment
and Reasons for its Use

@ Report Faulty Function of Oxygen Equipment Promptly
and I[nsure Correction

@ Check Your Oxygen Equipment Frequently During Flight
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¢ Equipment,

j. Fuge
(1) Seats,

{a) The pilot's and the copilot’s seats are ad-
justable for height and for fore-and-aft mevement,

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

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

(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. - Relief tubes for the pilot and
the cop:lot are provided under their respective seats,

(4) Step Ladders.

(@) Analuminum ladder is provided for the main
cargo compartment door. When in use, the ladder
clips to the door sill. Two elastle cards provide a
means for stowing the ladder on the left-hand side of
the aft wall of the main cargo compartment,

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

(8) Cargo Provisijons,

(a) The main cargo compartment is equipped
with a snatch block, an idler pulley, a snatch block
ring, ard tie-down fittings 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 for
deflecting the cable over and clear of the door sill,
and provisions are made for stowing it on the rear
bulkhead of the compartment, A smatch block ring
mounts in the floorat the forward end of the main car-
go compartment to provide frr the installation of an
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additional snatch block. Sixteen tie-down fittings are
provided on the floor of the main cargo compartment,
Inaddition, the safetybeltattaching fittings on the sides
of the fuselage may also be used for securing cargo.

(b) Provisions are made for carrying four en-
gine tra.nsportation cradles with Pratt and Whitney
R-1B30 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 en-
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 compartment to provide for 2 hospital arrange-
ment,

(d) Fittings are provided beneath the fuselage
for carrying two aropellers,

{6) Tie- bles and Land ear Safe
Pins, - Tie-down cables and landing gear
safety pins are carried in a canvas pocket on the left-
hand side of the aft bulkhead of the main cargo com-
partment,

(7) Life Raft Provisions. - 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 radio sheli.

(8) Hydraulic Windshield Wipers, - Acrotorque

hydraulically operated windshield wipers are provided
to aid in clearing the windshield when flying in heavy
rain or ice. Hydraulic pressure is supplied to the
main power unit, which Is 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
is controlled by a valve mounted on the instrument
panel just forward of the pilot's seat,

(9) Miscellaneous, - A map case and log book
holder is tnsinlleﬂ on the side of the fuselage adjacent
toeach pilot’s seat. A wiring diagram holder is mount-
ed on the forward face of the door, between the pilot's
compartment and the main cargo compartment Twa
engine covers are stowed on the right-hand side of the
aft bulkhead of the main cargo compartment. The hand
starter crank for the engines mounts on the left side
of the aft bulkhead of the main cargo compartment. A
set of engine, propeller, and hydraulic tools are car-
ried in the left-hand forward baggage compartment.
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Equipment Stowage Points

. Figure 6 - Miscellaneous
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Part No

GEI-13934

48678
46966
PWA 1947
52829
53004
52024
54101

15-405
15-728
5111604
5111344
2119786
4119798

MISCELLANEOUS EQUIPMENT STOWAGE LIST
GOVERNMENT FURNISHED EQUIPMENT

NOTE: All {tems listed are to be shipped with the airplane,

NOTE: Items marked thus (*)are to be stowed ir. their prop-
er placein theairplane, All otheritemsare to be erated and
stowed. Only items marked (*) are to be included in weight
of airplane empty.

NOTE: Circled numbers indicating stowage points inairplane
correspond to reference cireles shown an figure 6,

No, Special Stowage
Title Req, Notes Instructions
Instruetion Book, RC-45 Interphone Equipment 1 * @
Instruciion Book, C-184 Coil Set, XMTR 1 ¥ @
Instruction Book, Marker Beacon RC-39 and RC-43 1 . ©)
Instruction Book, Receiver BC-224-B 1 . ©)
Instruction Book, Frequency Meter Set SCR-211-C 1 * 0
Instruction Book, Command Set SCR-AN-183 1 "
Instruction Book, Preliminzry BC-224-B 1 ‘ ©O)
Preliminary Instruction Book, BC-191-C Transmitter 1 * @
Preliminary Instruction Book, Radio Compass SCR-280-A 1 . ®
Preliminary Instruction Book, SCR-AN-183 Command 1 *
Operator’s Handbook 2 * (3)
Overhaul Manual (Pratt & Whitney) 2 * @
Engine Tool Kit 2 * @
Multiple Wrench 1 ' 0)
Socket Wrench 1 * @
Puller Assembly 1 * @
Dome Handle 1 * @

DOUGLAS FURNISHED EQUIPMENT

Holder, Wiring Diagram
Tool Kit, Propeller

Instruetion Book, Gyro-Horizon 1
Instruction Book, Gyro Pilo: 1
Wiring Diagram, Radio 1
Wiring Diagram 1
1
1

-12 -
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Part No. Title

16 First Aid Xit, Johnson & Johnson

100 Door Keys

5131301 Engine Covers

2119795 Tool Kit, Hydraulic

2131397 Wrench, Hydraulic Hand Pump Packing Nut

4132023 Wrench, Landing Gear Retracting Strut and
Wing Flap Strut Packing Nut

4132021 Wrench, Tail Wheel Shock Strut Packing Nut

4131638 Wrench, Main Landing Gear Shock Strut
Packing Adjustment Collar

DPS-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 Manual Airplane Operation

2132630 Tube

AN394-45 Pin

5-121873-

3064-0019 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

2130383 Guard, Tall Wheel Axle LH

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

>

No. Special
Regq, Notes
1 *
& x
2 L 3
1 *
1 *
1 *
1 "
1 +
1 *
1 +
1 *
1 "
1 *
T T
84 *
84 *
12 *
12 £
36 *
12 *
) *
4 x
1 *
1 *
2 *
3 *
) *
'_'E—'_"*_)
2 *
1 *
1 *

Stowage
Instructions

®

with Pilot

G & EEEE X8 G

@

These items
included in
litter stowage
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Figure B - Automatic Pilot Diagram
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SECTION 111

GENERAL INSTRUCTIONS

1. Loeation of Controls,

2, Flight Controls,
(1) Ailerons, - Control wheel,
(2) Elevators, - Control column,
(3) Rudder, - Rudder pedals.
(4) Alleron Tab. - Crankon control pedestal base,

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

(8) Rudder Tab, - Crank oncontrol pedestal base,

{T) Wing Flaps, - Hydraulie control panel on bulk-
head aft of copilot's seat,

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

(9) Automatic Pilot Fluld 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, - Hydraulic
control panel,

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

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

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

¢, Power Plant Controls.

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

(2) Carburetor Air Temperature Lock (L), - Right
top of control pedestal base.

(3) Cowl Flaps, - Bide of fuselage adjacent to
copilot’s seat.

(4) Cross-Feed, - Handleon control pedestal base.

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

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

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

(8) Oil Temperatures (Q), - Left top of control
pedestal base,

(9) Oil Dilution Switches. - 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 Pitch (P), - Left side of control
pedestal head,

(13) Starter Switches. - Right-hand electrical
panel,

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

(15) Throtfle 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 seats,

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

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

(5) Heating and Ventilating System Controls.

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

(b) Main Cargo Compartment Regulating Valve. -
In main cargo compartment supply 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,
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(d) Steam Shut-Off Valve, - On floor against aft
bulkhead of radio operator’'s compartment.

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

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

(a) Compass light rheostat.
]
(e
d
G
(f) Running lights switch,

Left-hand propeller feathering switch,

Instrument panel lights rheostat,

Right and left battery master switches,

Right and left landing light switches.

(g) Cockpit lights switeh,

(h) Fluorescent lights switch,

(i) Propeller anti-icer switch.

(i) Pitot heater switch.

(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,

(2) Command Receiver Control. - Left side of
ceiling of pilot’s compartment,

(b) 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

(z) Lialson Transmitter Switch. - Aft bulkhead
of pilot’s compartment above copilot’s seat,

{h) Radio Compass Loop Contrcl, - Forward of
copilot’s seat just akove the instrument panel,

{11) Right-Hand Electrical Panel, - Abuve right-
hand windshield of pilot’s compartment - contains the
following controls:

(a) Starter safety switch,

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

{d) Left and right voltammeters,

{12) Rudder Pedal Adjustment. - Ouiboard side
of each rudder pedal,

(13} Seat Adjusiment,

{a) Pilot’s and Copilot’s Seats. - Handles or
sides of seats.

(b) Radio Operator’s Seat. - In center below
seat,

(14) Windshield Anti-icer,
a) Pump. - Below windshield in front of co-
pilot’s seat,

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

{c) Right Window Shut-Off Valve. - Side of fuse-
lage adjacent to capilot’s seat,

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

(16) Wing and Empennage De-icer Control, - Han-
dle on bulkhead behind copilot’s seat,

2, Operation of Controls.

a. Flight Controls,

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

(2) Afleron Tah, - Turn crank tc right to rais
left wing, and to the left to lower the left wing.

(3) Elevator Tabs. - Rotate waeel 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 crank to right to bring nose t
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
position indicator, move the handle back to “NEU-
TRAL 5 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.

(2) 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 to the passing air, The increase in lift is
accompanied by a large increase in drag and by an
increasein virtual angleof attack which, if the airplane
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 theairplane and NOT TO DECREASE THE GLIDING
SPEED. Adepressed flap 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 inerease 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 sefting. 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 to 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 failure following
take-off in a2 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 flaps 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,

¢. Incase 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 lift,

d. When a foreed landing is made from an
altitude which permits maneuvering and when there
is insufficient or unsuitable terrain for 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
lift with which the pilot has become familiar in his
normal landing routine, There should be no worry
about possible 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. Bince 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, Wita 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 provide
sufficient kinetic energy topermit thetail to be forced
into position for landing,

b, Since in general an airplane stalls ab-
ruptly with flaps down, eare 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 is made
must be much lower than for airplanes not equipped
with flaps,

8. The effect upon airplane of a crosswind in
landing is to apply a yawing force tending to swing the
nose of theairplane into the wind. Inagivenecrosswind
and at a given larding 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 theairplane is to increase the lift on the up-
wind wing and to decrease it on the downwind wirg,
This tends to tip the airplane over in 2 downwind
direction. But since both wings stall rapidly the tip-
ping force, though strong, is of short duration. The
pilot, therefore, finds himself inadvertently aver-
controlling and may, unless extreme caution is ex-
ercised, lose control, This is especially critical ina
short coupled airplane, Pilots should use the utmaost
caution in making crosswind landings with flaps and
should make them with sufficient excess speed to in-
sure adequate control,

4. Flaps should not be raised immediately
after take-off or at other times when near the stalling
speed, as an appreciable 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 flaps 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 from the “NEUTRAL” to the “UP" position,

(c) Wheels will retract if 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.

() At frequent intervals during flight, the pilot
and copilot should visually check the position of the
landing gear in the nacelle, If a wheel has lowered
pull the latch lever full back to the “LATCH RAISED'
position and move the landing gear control to the “UP”
position, Return control to 'NEUTRAL’ when gear
is apain 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-fifth 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 is 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
throttles 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 inadvertently pull the latch
lever up all the way to the “LATCH RAISED’' position
instead of allowing it to remain in its normal middle
position ‘‘SPRING LOCKED" at an angle of approxi-
mately 45 degrees to the floor, Under this eendition,
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 1s 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 ahove two conditions, the pilot can
correct the situation by either of thefollowing methods:

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

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

2, In the event the pilot finds the operation of
the dog too difficult, he can raise the landing gear
control to the *“UP’’ position slightly which will trip
the latch handle and returnit to 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 coalrol 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 theairplaneis toremain 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 from bullding up
relatively high pressures in the landing gear down
lines, " & :

(3) Emergency Operation of Landing Gear System,

(a) 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 fluid in the actuating
struts under pressure, and the landing gear valve
lever in the ““NEUTRAL" position, Pressure in the
landing gear actuating struts is indicated on the for-
ward hydraulic pressure gage, The horn will con-
tinue to sound and the red light will stay on, since the
gwitches are connected 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, Fluid pressure is locked in the landing gear
down lines when the control handle is returned to

" “NEUTRAL.” When the brakes are applied, the re-

sulting 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 field necessi-
tates the use of brakes, apply them as lightly as pos-
gible 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
oeeasion necessitating landing without fluid pres-
sure would be in case of failure in the lines from the
hand pump to the actuating struts, In this case, the
latches will hold the gear in place and a safe landing
¢an 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.” I the warning light is green, it indicates
that the latches have engaged, and a normal landing
can be made,

{c} Landing Without Fluid Pressure or Safety
Latches, - If the latches cannot be engaged as de-

. seribed in the preceding 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.

@) Emergency Braking, - If the system pres-
sure gage reads under 500 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 lost,
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-
sition,

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

(@) To Set Parking Brakes. - Depress pedals
fully and pull out parking brake knob. Release pedals

before releasing knob,

(b) To Release Brakes, - Depress pedals fully;
control will return to released position, In case of
spring breakage, depress pedals fully and push eon-
tral in, -

(5) "[ all Wheel Lock. - To locktﬂi.l wheel in trail-
ing position, push handle forward. Pulling the handle
afl will release the lock and allow & full 360-degree
castur.

-*‘iner Pl:mt Controls.

s

>

{1) g _For general engine cperating in-
structicns see sectiun 1V in this Handbook

P

{il} Starting, - The fa].luwlngstartlng procedure

‘is recommended for this specific installation:

. 1. Engines 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 dralns through the piston rings
into the bottom eylinders. - If sufficient oil collects in
the cylinders to fill up the compression volume, there
is a possibility of damaging the engines on starting,
unless the oil 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 contral ““OFF."”

d. Carburetor air temperalure controls in

“COLD" position to prevent damage to the 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 for the engine not being started
be in the “OFF" position to avoid the pos-
sibility 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. Setthrottles approximately one-fourth open.

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

5. Mixture controls in “IDLE CUT-OFF,”

10, See that generator mair. line switches are
“ON.”

11, If batiery eart 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 dlscnnnected 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."

Q. Raise and maintain the fuel pressure to
about 10 pounds per square inch with the wobble pump,

14, Where engines are warm from previous
running or where outside air temperatures are 279 C
(80° F) orabove, external priming is not necessary.
Under these conditions, care should be taken to avoid
creating high fuel pressures with the wobble pump,
as 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 persquaremch energize and engage the start-
er,

16. While the engine is being turned by the
starter, move the mixture control out of “IDLE CUT-
OFF"’ whether the engine has fired or not, During the
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preliminary procedure, it is only necessary to move
the mixture control to a positiondefinitely out of “IDLE
CUT-OFF": i.e., the control coes nothaveto be moved
all the way to the “AUTO LEAN" or to the AUTO
RICH' position. If the engine does not start imme-
diately (three seconds) while maintaining eight to ten
pounds fuel pressurewith the wobble pump, return the
mixture control to “IDLE CUT-OFF." If the engine
does not start in about the next five seconds while the
mixture control is in “'IDLE CUT-OFF," again 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 to ten pounds
and repeat the procedure. In general, one to 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 thelower
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 lefl on, il is fre-
quently possible to affect a start while clearing the
engine out with the starter. In this case, it is nec-
essary to be ready to immediately retard the throttle
to prevent over-revving. If the ignition switch was
not left on during the clearing-cut procedure, 2 rea-
sonable number of turns, such as six or eight rev-
olutions of the propelier should be sufficient to clear
out the engine. After making cerfain 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 is evident from the
engine blower, the difficulty is probably a condition
wherein the engine has not yet obtained sufficient
fuel due either to the fuel pressure not having been
kept up during the starting procedure or to the mix-
ture control not having been moved out of “IDLE
CUT-OFF"’ a sufficient number of times or for long
enough periods, In this case, repeat the starting pro-
cedure, operating the wobble pump and the mixture
control with caution, so as to feed & little more fuel
into the engine.

If it is still not possible to start the engine,
in all probabllity some part of the ignition system
is not functioning, such as the booster, and an in-
vestigation should be made, Protracted operation
of the booster can sometimes overheat the coils so
as to render the booster inoperative,

17. As soon as the engine starts, move the
mixture control to “‘AUTO RICH" without hesitation

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

and continue to operate the wobble pump until the en-
gine runs smoothly and builds up the fuel 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 first 30 seconds after
starzing and watch for an indication of cil pressure on
the gage,

']
Wt If 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
oil pressure may rise to 300 pounds per square inch
for a2 minute or more while the delayecd action 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 40° C (1042 F)
is obtained.

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

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

22. Maintain the fuel pressure to at least two
tg three pounds per square inch in order to furnish
fiel to the primer pump during the priming oper-
ation and prime as necessary, One stroke of the hand
primer pump will fill about five 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 from 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 diffi-
cult to start the engine, and will also have a tendeney
to wash the oil off the cylinder walls which can cause
eylinder barrel scoring and piston seizure, Rusting
of thepiston rings and cylinder walls will occur if the
engine is allowed to stand for a day or more after
unsuccessful attempts to start, unlesz the surfaces
are protected by a fresh application of oil. Under-
priming is usually incdicated by backfiring of the en-
gine through the intake system with attendant hazards.

23. With the priming accomplished, follow the
starting instructions as outlined 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,



REETRICTED

2900000

-_ S 'ﬂmw"-"h:-‘ ._'t“i

‘J ¢

©

éé%%%g%ée

o e —
SN

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

PEREO®®®

Figure 11 - Instrument and Control Panel

AEOROEOOEOOE

-24- RESTRICTED



T, 0. No. 01-40KC-1

RESTRICTED

INYEE DNIXYYd

T0YLNDOD @VYL NOHITIV

SI¥a3d 43aany

SIATVA HOLD3IT3IS ANVL 13N4

JAIVA "OL3313S JUNSS3Idd AT104 I NVH
TOULINOD 3T7LL10HHL

TOHLNOD JUALXIH

39¥9 ALILNYNO 73nd

YOLYOIUNI 3HNLVE3AW3L HIY HOLIHUNEUYD
JATYA HOLD313S DI1VLS

HOLVIIQNI 03345 HIV

39VD 3UNSS3dd J1TNYHAAH HY3ID DNIONYI
39¥D 3¥NSS3¥d d301-34

HOLYDIONI 3¥NLY¥3dW3AL 110

HOLYDIANT 3UNLIVH3I4W3IL OV3IH H3IANITAD
39Y9D 3¥NSS3dd 110

HILIWILTY

39VD 34NSS3dd 13nd

SSVdHOD 21 13INDYH

135 H3A13034 GHYHHOD TOYLNOD DNINNL

PORAOEOPORCREORAER®E®R®E

TOHLNOD BYL Y3aand

§1vQ3d H30any

SIATYA Q33dS LOT1d Q1LVWOLAY
30¥D 3¥NSS3dd 110

T0HLNOD HOLVA3T3
H3L3IWOHIVL

HOLYJIANI SSYHWOD 01aYY
39¥D JUYNSS53Ud NIDAXO
HOLYJIQNI Q33dS HIY
TOULNOD NOHITIY

mGth_n:_ NYNL OGNV XMNVE
J9¥9 3IHNSS3IYd Q104 INVH
HOLVIIQNI 8WiTd 40 31VH
HOLVOIQNI NOOV3IE HIANUVH
LENELINNA

NOZIHOH T¥I20id011HY

TOULNGD YONY3IA0D ¥31713d0Hd
w0132

1071d J21L1VHOLNY

HOLVIIONK] HLOWIZY

CEEEPAEEEPAPOBEOOEOOOBBER




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

RESTRICTED

STOHLNOD HILLIWSHYHL ONYHWOD

dHY1

SHILIWHYLTIOA

HOLIMS ONIY3IHLVI4 83713404d LHOI B
HJLIMS HS3IH H3ILHYLS LHOIYH

HOLIMS AL3dVS HILHYIS

H2LIMS HSIH H3ILWVLS 1437

TOHLNOD d007 SSVdWOD O1avH

CeREEERE®

a v

SAHOLINS NOILLINDI
S3IHJLIMS NOLLNTIQ 10
HOLIMS H3ILV3H lOLlid
H3DI-11NY¥ H4317340Hd
HOLIMS SLH917 LN3DS3HONTA
HOLIMS SLHDIT L1d4N203
HOLIMS S1HDIT DNINNNYH
HOLIMS LHDIT ONIANVT LHOIH
HOLIMS LHDIT ONIONYT LdTN

BlSlUlRQIEIIS

®

S[eued [0Jjuc] 1EI[IJ0AH - g oandy

“

HOLINS H3ILSVH A¥3LLVE HY (B)

HOLINS ¥3LSVW Ad3llve w1 (O

HOLIMS SLHDIT 13NVd 1v01419313 (@)
HOLINS ONIY¥3HLYI4 ¥3113dodd 1431 (5)
HOLIMS LHI1 SSYdNOD (R)

LIND 10HLNOD 31OW3H SSYdNOD (E)
SA1GNVH 3SV313¥ HOLYH 3dvos3 (@)
STOHLNDD ¥3IA1303¥ ONVHWOD (1)




RESTRICTED

If there is no evidence of raw fuel in the
exhaust collector, in all probahility the engine has
not been given sufficient prime, even though fuel may
be draining from the blower, In cold weather, con-
siderable 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 for
combustion when the engine is turned over. For this
reason, direct atomized priming to the eylinders is

required in cold weather, On the other hand, in warm -

weather, both the fuel and the engine are at higher
temperatures so that the fuel discharged into the
blower is atomized sufficiently to bé tarried into the
eylinders in mixture strengths necessary for com-
bustion when the engine is turned over, When under-
priming is suspected, additional priming should be
made cautiously and the starting procedurerepeated
as outlined for warm engines,

#
GIMBE sure that the cowl flaps 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 vn ground operation, use of oil dilution
system and stopping, The following instructions per-
tain to the stopping of this particular engine installa-
tion:

1, I the cylindersare hat, dueto hard taxying,
permit the engine to idle a shortntime tauallow 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.”

§. Turn the engine fuel tank selector valves
fo the ‘‘OFF’" position, Do not stop the engine Dby
shutting off the selector valve. This allows vapor to
be pumped into the Bendix-Stromberg injection car-
buretor,

§. Leave the mixture controls inthe “IDLE
CUT-OFF’’ pesition at all times when the enginesare
not operative,

- 97 -
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&llm Do not move the propellers until

the engines have properly cooled,

{2) Propellers.

{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 pitch control levers marked “‘P” to LOW PITCH
position increases the engine rom; aft movement to
HIGH PITCH position reduces engine rpm.

2. For Take-Qffs, - Set controls te glve 2700

rpm.

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

4, For Landing. - 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 for the synchronism of the
propeller governor and the engine in the event a sudden
burst of power is applied,

(e) P

1, Test Featherirg Pr i ht).

eller Feathering Switche

a. Close throttle,

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

¢, Place mixture control in “IDLE CUT-
OFF,"”

d. Close cowl flaps.
e, Close oil cooler shutters.

f. Turn hydraulic pump selector to running
engine,

g. Turnengine tank selector valve to “OFF”
for failing engine,
h, Turn cross-feed valve to ““OFF.”

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

j. After engine stops, turn ignitlon switch
“‘OFF."

2. Emergency Feathering Procedure. - In the
event of an engine failure in flight, the immediate

problem is to determine the cause whichwill, in turn,
determine whether or not the propeller should be
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feathered and the engine stopped. A check of the in-
struments will usually disclose the trouble. In some
cases, for example low fuel pressure or loss of power,
it 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 siopped 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
80 as to continue safe single engine flight. As soon
as the live engine has been adjusted to give satisfac-
tory performance, proceed with the failing engine as
follows: G

a. Push feathering control switch,

NOTE: The propeller feathering operation can
be interrupted at any time before the propeller
has fullyfeathered 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, If 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 to complete the feathering cycle and
the normal unfeathering procedure must be
followed,

b, Clese throttle,

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

d. Place mixture control in “IDLE CUT-
OFF.”

&. Close cowl flaps.
f. Close oil cooler shutters,

g. Turn engine fuel tank selector valve to
“'OFF"” for failing engine,

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

. See that cross-feed valve is off,

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

8 ynfeaﬁerig;.

a, With throttle closed and propeller pitch
control in ‘DECREASE" (high pitch) position, switch
ignition to “BOTH.”

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

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.

€. Release button and “‘jog’ if necessary to
prevent from exceeding 800 rpm untilat least 40 pounds
oil pressure shows on gage,

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

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

h, Warm up engine under these conditions,
gradually advancing throttle and propeller controls to
the desired operating position,

(3) Fuel m,

(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 controls are provided. In normal
operation, each engine has an individual fuel system
and the left selector should be set to supply fuel from
a left-hand tank tothe leftengineand the right selectar
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, set control to “OFF." See T. 0.
No, 02-1-29 and T. 0. No. 03-10-15 for use of fuel
valve controls,

(d) Wo . = The wobble pump handle
should be operated slowly and smoothly, Under all
conditions when fuel pressure failure occurs, use the
wobble pump immediately and then attempt to deter-
mine the eause,

(¢) Operation jn Case of Fuel System Failyre.
1. Fuel Pump Drive or Vane Failure. - In the

event of a fuel pump drive or vane failure, 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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(1) PROPELLER PITCH (§) RUDDER TAB THROTTLE FRICTION
(@) ELEVATOR TA (7) AUTOMATIC PILOT ADJUSTNENT
(3) 0IL COOLER SHUTTERS ENGAGING CONTROL RIGHT ENGINE FUEL
() LEFT ENGINE FUEL MIXTURE TANK SELECTOR
TANK SELECTOR THROTTLE @ AILERON TAB
TAIL WHEEL LOCK {0 CARBURETOR AIR () CROSSFEED

®
PARKING BRAKE
\. o

Figure 14 - Control Pedestal
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WITH LAMDING GEAR EXTENDED, LATCH LEVER "A®
LOCKED TO FLOOR AND LANDING GEAR- ¥ALYE CON=
TROL "B" IM "WEUTRAL®, LATCH "C" IS HELD
FULL DOWN UNDER "POSITIVE LOCK® AS SHOWN.

PULL LATCH LEVER CLEAR BACK. LAMDIKG GEAR
VALYE CONTROL "F* WILL BE PULLED DOWN BY
ROD "H". DOG "J" WILL SPRING INTO POSITION
SHOWN TO HOLD CATCH DOWK. LINK “E® AND PIN
"G" 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®, RETURNING CONTROL TO WEUTRAL
WHEN GEAR 1S FULLY EXTENDED AMD AT LEAST
500 LBS. PRESSURE INDICATED ON LANDIKG
GEAR GAUGE. LOCK LATCH LEVER DOWN AGAINST
FLOOR PLACING LATCHES IN POSITIVE LOCK
POSITION.

NOTE:

RELEASE LOCK "D". LATCH LEVER "A™ WILL TAKE
POSITION AS SHOWN. LANDING GEAR VALVE CON-
TROL LOCKING MECHAMISM ¥ ILL REMAIN AS IK
"[®. LINK "E" AKD PIN "6" WILL BE RAISED

TO "SPRING LOCKED" POSITION, LEAVING LATCH
HELD IN PLACE BY SPRING ONLY.

NOW LANDING GEAR MAY BE RETRACTED. WHEN
LANDING GEAR EONTROL YALYE IS5 MOYED 70
"UP" SHOE "K" MOVES INTO POSITION SHOWN
DISPLACING DOG "J". LATCH AND LATCH LEVER
REMAIN AS IK "3".

®©

WHEN LAMDING GEAR IS FULLY RETRACTED, RE-
TURN VALVE CONTROL TO NEUTRAL. WHEN LAND-
ING GEAR VALYE |5 ROTATED BACK TO "NEUTRAL"
SHOE "K™ RESUMES ORIGINAL POSITION AS IN
*|®. QVERLAP OK DOG "J" PREVENTS DO0G FROM
'SLIDING BACK OVER TOP OF CATCH, WHICH RE=
SUMES ORIGINAL POSITION AS N 1" AND
ALLOWS LATCH TO DROP BACK INTD GUIDE SLOTS
UNDER SPRING TENSION AS IN "2°7.

IN THE EVENT THAT THE LATCH IS MOVED TO THE "LATCH RAISED"
POSITION BEFORE EXTENDING THE GEAR, THE GEAR WILL LOWER, BUT
IT WILL KOT LATCH, TO LATCH GEAR, EITHER TRIP DOG BY MEANS OF
A SMALL KNOB "L" ATTACHED TO 1T, OR MOVE YALYE CONTROL UP
SLIGHTLY WHICH WILL TRIP LATCH DOG. THEN RETURK TO "pOWN. THE
GEAR MAY RETRACT PART WAY |F THE SECOND METHOD 13 USED, BUT
IT IS NOT NECESSARY TO WAIT FOR THE GEAR TO COMPLETELY RETRACT.
COMPLETE THE EXTENSIO OF THE GEAR IN THE NORMAL WAMNER.

Figure 15 - Safety Latch Operation
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such a condition exists, operate the wobble pump and
turn the cross-feed valve control to “ON."" This will
allow the good fuel pump to supply fuel under pressure
to both carburetors,

2. Fuel Pressure Relief Valve Failure, - In
the event of a fuel pressure relief valve failing, the
fuel pressure will drop on the engine affected. Oper-
ate the wobble pump and turn the cross-feed valve
control to ““ON.”” I the fuel pressure is still in-
sufficient, it indicates that fuel is being forced back
into the tank through the defective relief 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 feed line with the defec-
tive valve and both carburetors will be supplied throtgh
the other main feed line and the cross-feed line.

3. Broken Fuel Line. - If a break occurs ina
fuel line, warning will be given by the illumination of
the red fuel pressure warning light and a loss of fuel
pressure, Operate the wobble pump immediately; if
operating the wobble pump does not bring up the fuel
pressure, it indicates a broken fuel line. I such a
condition arises, Lhe fue]l 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 is
quickest when the mixture control is placed in the
“EMERGENCY" position, If a tank is allowed to run
dry to the extent that the engine slows down, the
throttle on the affected engine should be closed, the
mixture control 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 its previous setting after the engine has assumed
its normal operation.

(4) Starter Switches, - Three switches are pro-
vided {or engine starting, All three switches are of 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 startersof theright and left engines. To start
either engire, hold the switch for that engine and the
safety switeh to the ‘“UP" position to energize the
starter. When the starter iz 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 airplanejust above

the “‘vee' in the pilot’s compartment windshield, The
switch panel incorporates a master ignition switchand
two individual switches as follows:

]
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(a) Master lgnition Switch. - The master ignition
switch has two positions controlling the circuits as
follows:

“QFF." - All magneto and booster circuits
grounded (magneto and booster inoperative).

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

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

“OFF."” - Both magnetosand 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
gwitch should be pulled ““ON’’ and the individual engine
switches set to ‘BOTH.,”

(6) Cowl Flaps. - Thecowl flapcontrol valve has
tive 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 flaps 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 when the airplane is on the ground.
Just prior to taking-off the flaps should be put in the
trailing position. Upon 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 flap control should be kept -
in the ““OPEN"' position to prevent line breakage due
to thermal expansion.

(7) Mixture Controls. - The metering injection
carburetors installed in the airplane incorporate the
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 2 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 for emergency
operation only).

“AUTOMATIC RICH.” - Usual operation posi-
tion, automatically mzintaining 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 setling than
“AUTOMATIC RICH" and suitablefor eruising opera-
tion under favorable conditions. This setting may be
too lean for good acceleration.

“IDLE CUT-OFF.” - For stopping and for
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, no
matter how rapidly the throttle is moved, no
fuel is pumped from the carburetor when the
engine is nct running, i

(8) Carburetor Air Controls. - 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 forward
closes the valves and allows only air at outside tem-
perature to enter the carburetor. The lock lever (L)
to the left of the carburetor 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 flying at a re-
duced air speed and a relatively high humidity,
this reducticn should be accomplished by lower -
ing the landing gear or by means other than
closing the throttles.

(8) 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 manifold pressure gages installed in this air=-
plane are very important in their relation to engine
power and engine trouble determination because the
constant 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 presscre gage inaccuracies may be checked
at any time in flight or on the ground, a four-way
broach valve is installed on the lower section of the
pilot’s instrument panel which may be used as follows
when there is any question as to the accuracy of the
gages or the operation of the engines,

() 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. [ the gages
themselves are accurate, they should both read the
same when the valve is in this position.
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{c) The third position to the right reverses the
instruments, the right gage showing the left engine
pressure and the left gage showing the right engine
pressure, A variation of manifold pressure with the
valve inthis position will indicate an actual difference
in the engines, or oil in the manifold pressure gage
lines.

(di Theextreme right position opens both mani-
fold pressure 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 to give a manifold pressure reading
lower than the true pressure altitude, reading obtained
with the valve in position *‘2,"" This will assure that
any ol in the lines will be sucked back into the engine
rather than be blown out behind the instrument panel.

d. Other Controls.

(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
supplying 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 it clockwise approximately
45 degrees, the flow of both pumps may be reversed,
allowing the left pump to operate the automatic pilot
and the right pump the main hydraulic system,

(2) Engine Fire Extinguishers. - A CO, pressure
fire extinguisher system is Installed in the airplane

to put outany 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 fire under control, the
following should be kept in mind:

(a) Prompt action in cutting off the fuel supply
tothe affected engine and operating the fire 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 fed into the blaze.

NOTZ: Immediatelyafter noticing a fire, pro-
ceed as follows:

() Turntheenginefuel 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."”

({) Feather the propeller and turntheindividual
ignition switch to the “‘OFF’’ position for the affected
engine,

{z) Closethecowl flaps and oil cooler shutters.
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(h) Set the fire extinguisher selector valve to
the engine on fire and pull the ‘RED’’ handle.

(3) Generator Main Line Switches. - In case of
the failure of one generator, or in case it is desired
tooperate 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,

L]
&m%en 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 quart of alcohol in
through the filler opening. When the airplane
istobe flown again, allow the engines to warm
up, This permits the alcohol to vaporize,
. Then £ill with water,

(a) To Fill on the Ground with the Svstem 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 tank in nacelle,

2. Fill the system with distilled or soft water
(approximately four U. S. quarts, 3.3 Imperial quarts),

3. Close {iller -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 [s Empty.

1. Close the drain cock below the boiler.

2. Check to see that the steam shut-off valve

is in the “ON"" (down) pasition before starting the
right engine,

3, Start the right engine and allow the boiler
to become hot.

4. Openvalve atfiller -funnel and add approxi-
mately4 U.8, quarts (3.3 Imperial quarts)of hot water.

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

(¢) 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 it is desired to shut off the steam,
pull the steam shut-ofi valve to the “OFF"’ (up) po-
sition,

(5) Hydraulic 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) Qxygen and Its Use.

pﬂﬁgﬂ Every precaution must be observed
to prevent sponianeous combusticn. Keep oil,
grease, and all readily combustible matertal

well away from all oxygen apparatus. Be sure
hands and clothes are clean.

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

(b) Due to the decreased density of the air,
altitudes of 10,000 to 12,000 {eet will require the use
of an additional supply of oxygen, if 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 required.

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

(@) The requirements of oxygen by the body is
increased by the following factors:

fra

Physical effort performed.

i

Shivering.
3. Excitement,

(e) Only through experience can personnel re-
cognize oxygen deficiencies since the lack of oxygen
inthe body produces very few recognizable symptoms.
Most cases of oxygen deficiencies are caused by one
of the following reasons:.

1. O=xygen deing partly or totally shut off by
kinking of the tubing leading irom regulator to mask,

2, Orifices in reguator becoming obstructed,

BRELTRIOCTREN
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3. Attempts of personnel to do hard work,

4, Freezing of moisture in the oxygen at ex-
tremely low temperatures caused by using oxygen
having moisture content in excess of specification

limits.
5. Oxygen supply exhausted by leaks.

6. Accelerated Breathing, - The partial vacuum
createdinside the mask by accelerated breathing tends
to draw outside air into the mask through the sponge-
rubber exhaust dises 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
oxygen within the mask.

(7) Propelier 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 setting. The output of the
pump varies from 10 U. 8, quaris (8.3 Imperial quarts)
of [luid per hour at a fast setting to 4 to 6 U, S, quarts
(4.99 Imperial quarts) per hour at a slow setting,

(8) Communications Equipment.

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

i) 2
&um For normal operation of all com-

munications equipment the crystal filter se-
lector switch should be set at “BOTH.” To
receive the radio range without possibility of
voice interference, set the selector switch to
“RANGE.” To receive voice without range
interference, set selector switeh to ‘'VOICE.”
It is impossible to receive voice when this
switch i5 sef 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. Shouting
will seriously distort the voice signal.

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

«35-
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1. Place the antenna change-over switch to
the fixed antenna position.

&. Release approximately 50 feet of the trail-
ing wire antenna,

¢, Ground the trziling wire antenna post di-
rectly to the airplane structure (for instance, the
melal support for the transmitter tuning units).

NOTE: The C-47 Airplane may be equipped
with either the type SCR-183 or the type SCR-
274N command set 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 set 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 inswalled by a
radio technician,

¢. Transmitter.

(1) The transmitter will operate on any
frequency between 2500 ke and 7700 ke at which it is
set by the radio technician, It is capable of trans.
mitting voice, modulaied CW (MCW) or straight CW
signals,

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

2. Operating Instractions,

a. Receiver,

(1) Turn receiver control bhox selector
switch on “MANUAL.” Plug receiver phones in jack
number JK-26 and turn “INCREASE OUTPUT con-
trol knob to the right until a {rying noise or signal is .
heard in the receiver.

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

ception, the radio receiver crystal filter ge-
lector switch should be set at “BOTH.” To
receive the radio range (MCW) without possi-
bility of voice interference, set the selector
switch to “RANGE.” To receive voice with-
out possibility of radio range interference, set
the selector switch to ““VOICE,”
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,
al“a(/n It is impossible to receive voice

when this selector switch is set on “RANGE."”

12) To receive the radio ranges and con-
trol tower on 201 ke to 398 ke, set the “'Hi-Lo"' se-
lector switch to “Lo.”" Refer to CAUTION under
paragraph 2.a.(1). Adjust tuning dial knob for desired
frequency as calibrated on the inner scale of tuning
dial,

NOTE: When tuning receiver for a definite
frequency, always turn d:al a little to each side
of the frequency calibration mark to find the
point where the signal is strongest. This pro-
cedure is to be followed when the receiver se-
lector switch is set on ‘“MANUAL." k

13} To receive tactical frequencies, turn
the “Hi-Lo’ selector switch to “HL.” Adjust tuning
dial knob for desired frequency as calibrated on the
outer scale of the tuning dial, The intermediate scale
on the tuning dial{0-100 scale) is used only in 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 operated bythe “‘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 pointer does not accurately
indicate the setting,

(4) To Receive Code.

(a) Straight coniinuous wave signals (CW)
cannot be heard on this receiver as it is not equipped
with a beat 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.”

(B) 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 receiver to the same irequency

as the station to which you desire to talk,and “listen-
in'’ to be sure the operator is not talking to some one
else, If the station is transmitting, take advantage of

=88 =
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the opportunity to more accurately set the alrplane
receiver on the assigred frequency, and when the other
operator is through, proceed with your transmission,

{3) Voice Transmission,

{a) Set transmitter emission selector
switeh to '‘VOICE."’

(b} When the selector switch is set on
“AUTO’ or ‘MANUAL,’ press the microphone but-
ton located on the engine throttle and start talking.
Speak slowly, distinctly, and in a normal tone of
voice, Shouting will seriously distort the voice signal,

(c) Release the microphone button when
through talking.

(4) Code Transmission.

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

(b) CW. -Set transmitter emmission se-
lector switch to “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 frequency 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) Asceriain that the “Hi-Lo" switch 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 bex.

{4) Turn range filier 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
isolated position where receiver is inoperative,
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b. Unable to Transmit.

(1) Ascertain that receiver (and transmit-
ter filament) selector switch is set on '"MANUAL" or
“AuTo.!

(2) Be sure the transmitter emission se-
lector switch is not setting between positions,

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

{4) Systematically check for secure con-
nections in all cables and wires about the radio con-
trols, starting with the microphone and ending at the
transm:ttnr control box.

(§) If transmitter does not “‘come on’ for
voice 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 each other for any three
positions of the transmitter emission control.

(¢) Command Set Type SCR-274-N,

1. General, - The command set is designed
for short range operation 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 switch
must first be placed in the “‘COMMAND'' position.
The receiver ccntrol box is divided into three identi-
cal sections, each of which contrcls the particular re-
ceiver to which it is electrically and mechanically
connected, Reception of a 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 a switch located
in the right aft corner of the control box section used,
This switch, in addition to having an “‘OFF"’ position,
has twoselectivepositions 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 should 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 a little to each side
of the frequency calibration mark to find the
point where the signal is the strongest,

3. Transmitting.

a. Before transmitting, adjust radioreceiver
to the same frequency as the station with which you

arr
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desire to converse, and listen in to be sure that the
operator is not talking to someone else, I the sta-
tion 15 transmitting, take advantage of the opportunity
to more accurately set the airplane receiver on the
a3signed 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
“TONE-CW-VOICE,” With the switchinthe 'VOICE"'
position, the microphone from any interphone jack
box switched to the “COMMAND” position will be
operative and vaice will be transmitted when the “‘push-
to-talk'’ button on the control wheel is pressed. With
the switch turned to the “'CW" position, a “‘eontinu-
ous wave,”’ or unmodulated signal will be transmitted,
and with the switch turned to the ““TONE"' position, a
modulated tone signal is transmitted, Greatest efizct-
ive range can be obtained on ‘CW."” Range is most
limited when operating on “VOICE."”

c. On both the "‘CW' and “TONE’ posi-
tions, the microphones 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-
creasedynamotor life, the “TONE-CW-VOLCE”
switch should be left on ““VOICE"” unless cor.-
tinued use on ‘'CW"” or “TONE” is expected.

(d) Interphone Equipment RC-36 or RC-45. -
The interphone jack boxes have five selective posi-

tions marked on the face of the box, as follows:

1, ""COMP,"” - The audio cutput of the radio
compass i3 heard.

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

3. "“COMMAND." - The pilot is able to mod-
ulate the command transmitter and can hear theaudio
output of the receiver,

4, “INTER.” - In this position 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 crew 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, Fet the interphone jack box switch to the
“‘COMPASS" position, if aural reception of the com-
pass receiver is desired. If only visual indiecation is
desired, the switch does not have to be set in the
““COMPASS" position,

AT T e
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9, The radio compass equipment is designed

to perform the following functions:

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

b, Aural-null directional indication of an in-
coming signal with the loop only in use.

¢, 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" position, has three other
positizns: “'COMP,” “ANT,” and “‘LOOP.”

a. With the switch in the “COMP"’ position,
both the rotatable loop and the fixed antenra are in
use,

b. In the position marked ‘ANT,” only the
{ixed antenna is in use,

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

4, If 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 face of
eontrol 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-
tion 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 the equipment carefully. If an interfering
signal is heard In the headset, it is probably causing
an error in bearing, To check, tune a few kilocycles
gither side of resonance, A change in bearing with
tuning indicates an interfering gignal, If station in-
terference exists, select 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.

#
M’W Do not depend on the tuning meter
as a distance meter,

When encountering severe precipitation static (rain,
snow, or sleet), use radio compass on “LOOP” to
limit noise and turn loop by use of the crank until
maximum signal is received.
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NOTE: 1f radio compass SCR-269 isinstalled
instead of the type SCR-280, the operation is
identical, EXCEPT that the loop is rotated
electrically by mans of the “L-R" laop an-
tenna switch.,

(f) Marker Beacon Equipment RC-380rRC-43, -
Since the operation of the marker beacon equipment
is fully automatic, no manual operation is necessary.
As the ship passes over a fixed point from which a
marker beacon signal 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 is simultaneously turned on when the radio com-
pass is put into operation, The position of the inter-

. phone jack box switch does not affect the operalion

of the marker beacon equipment.

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

1, Theliaison equipment is to beused for long
range communication, Limited control is available to
the pilot, The type of reception and transmission de-
sired must be forwarded to the radio 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 transmit with the
lialson 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,

) 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 fne airplane over
unfriendly territory. When both 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 ta
either the airplane or personnel at the time of de-
struction of the set, but bodily contact with the re-
ceiver at the time of detonation should be avoided.

NOTE: Regeneration adjustment of the “1FF”’
set must be made on the ground prior to flight
in order to insure correct operation of the
equipment,

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

DANGER: The voltages developed by aircrait
radio transmitters are sufficiently high to cause
severe burns or even death, and this equip-
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ment will not be operated unless all cover
plates are in place. To avoid the possibility
of fire, no installed radio transmitter will be
tested or cperated in any way so that the dy-
nameter is running, until all parts of the an-
tenna system are at least ane foot removed
{rom any object other than the airplane itself,

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

(10) Seat Adjustment,

(a) Pilot's and Copilot’s Seats”: To move seat
fore and aft, pull out on the cable located on the in-
board side of the seat and slide the seat to the desired
position. Release the cable and insure that the lock-
ing pins are properly engaped, To raise the seat, pull
up on the lever located on the suthoard side of the
seat and ease the hody weight off the seat, allowing
the seat to raise to the desired position, Release the
lever and insure that the locking pins are properly
engaged. To lower the seat, 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
locking pins are properly engaged,

(b) Radic Operator's Seat, - Pull out on handle

and swivel seat to desired pasition, When seat is in
desired positior, release handle, There is no adjust-
ment for height on the radio operator’s seat. The
radio operator must face forward for all take-offs
and landings.

(11) Windshield Anti-icer, - When icing condi-
tions are prevalent, see that the valve below the sup-
ply tank above the pilot's entrance door and the shut-
off valves pelow each window are open, and cperate
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-
essary to assist the anti-icer in removing the ice.

(13) Surface De-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 from
the oil separators passes to the engine crankcase at

on
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theoil vent mttings, The zir lines from the separators
connect at the three-way valve which 15 a part of the
distributor valve, When the de-icing system is inuse,
this valve connects the pumps and thedistributer valye
through an Eclipse air filter, When not in use, the
air is discharged into the engine exhaust manifold,
The outlzt ports of thedisiributor valve are connected
directly to the shoes, The valve is rotated byan elee-
tric motor once every 40 seconds, and on every rota-
tion all of the shoes are inflated and deflated. Each
shoe remains inflated for zpproximately eight seconds.
The eycle is as follows;

(2! Center tubes on right and left outboard out-
er wing shaes,

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

(¢} Center tubes onright and left inboard outer-
wing shces.

d) Upper and lower tubes on right and left in-
board outer-wing shoes,

() Empennage shoes.

(14) Emergency Exits,

{a) Pilot's Upper Escape Hatch, - The pilot's
upper escape hatch is located in the Toof 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 is in flight,
the air stream will carry the panel away.

(b) Main Cargo 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 door into the airplane. This door
may also be used for parachute troop training pur-
poses,

(¢) Emergency Equipmentand 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 IV
PILOT’'S OPERATING INSTRUCTIONS

1. Engine Starting,

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

KEED YOUR

EYES ON A

WHIRLING
/|

b, With auxiliary battery cart connected to air-
plane, airplane battery switches should be in the
“OFF" ppsition,

. Cross-feed valve position - "'OFF.”

I

d. Right engine tank selector - “RH MAIN."
e. Left engine tank selector - “'OFF."”

“OPEN'' for all ground operation

I. Cowl flaps
g. Propellers - “LOW PITCH.”
h. Throttles - ‘‘1/4 OPEN.”

i. Mixture - “IDLE CUT-OFF.”

i Carburetor air - “COLD."”

=

. Main ignition switeh - “ON.”
Right engine switch - “BOTH.”

1. Raise fue] pressure totwo 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 the starters have reached speed.

@. As soon as engine {ires, move the mixture con-
trol without hesitation to *‘AUTOMATIC RICH.”

p. Conrinue to operate the wobble pump until the
engine is running smoothly,

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

1. Turn left engine tank selector to “LH MAIN"
and repeat the procedure to starl lhe left engine.

2, Warm-Up.

2, Warm up engine at 800 to 1000 rpm with pro-

~ peller in“LOW PITCH"' until ofl temperature reaches

AN _

400C (104°F) minimum, Cylinder head temperatures
should not exceed 2329 C (450° F).

b. Adjust the engine speed to 1500 rpm by the
throttles and move the propeller controls from low to
high pitch a few times to bring warm oil into the
propeller hub.

¢, Run engines at 301inches 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 magnetos to one
should be 50 to 75 rpm. The difference in magneto
drop between left and right should not exceed 30 to 40
rpm, g

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

3, Prior xying.

a. When battery cart is disconnected 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.

[[e]

Both auto pilot control valves 'OFF,”

e

e, Tail wheel - ""'UNLOCKED,"

=

Cowl flaps = "OPEN,”

g Mixture - “AUTOQ RICH.”
4, Taxying.

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

detonation.

p. Cowl flaps - “OPEN.”

RFITRIMTEND
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¢. Mixture - “‘AUTO RICH.”

5. Prior to Take-Off.

. Fuel selector valves on main tanks,

[

b. Carburetor mixture controls - “AUTO RICH."”

[x]

. Carburetor heat - “FULL COLD."”

=

. 0Oil conler shutters - as necessary.
e. All trim tabs - "'NEUTRAL."”
{. De-icer valve - “OFF.”

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

Cross-feed valve - "'OFF,"

4

Cowl flaps position = “TRAILING.”

r:_..

4. Wing {laps position - ““UP,’ valve in ‘‘NEU-
TRAL.”

k. Tail wheel - "'LOCKED,”

6. Take-Off.

2. Copilot should have his left hand on the wobble
pump handle in order o maintain fuel pressure in
event of engine fuel pump failure, and his right hand
on back of the throttle controls in order to prevent
creeping.

b. When sufficiently clear of ground,and on signal
from pilot, copilot will unlatech mechanical latech
handle and pull to “LATCH RAISED" position and
move landing gear hydraulic control valve handle to

the “UP’’ position, When landing gear is fully re- -

tracted, landing gear hydraulic control valve handle
will be returned to neutral,

¢. Maximum take-off power is recommended for
each take-off, 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 fzet 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 “CLOSED” position and the
valve returned to OFF’ position; and the engine
power should be reduced to desired cruising setting
(mixture control in “AUTO LEAN"),

7. Approachand Landing. '273 22 2P

a, Set fuel rank selector valves to tank containing
greatest amount of fuel for left side and right side,
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b. Engine cross-feed valve "'OFF."”

¢. Wind de-lcer valve “‘OFF."

d. Both auto pilot valves “DFF.”'

e. Mixture controls set to “AUTO RICH.”
L. Cowl flaps closed,

g. Extend landing gear, at an indicated speed not
in excess of 180 mph, by placing landing gear hy-
draulic control valve handle in the “DOWN’’ position.
When 750 pounds is indicated on the landing gear
pressure gage, return landing gear hydraulic valve
control handle to neutral and lock mechanical lateh
hanale in the “DOWN"’ position with the fioor clip.

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

1. Adjust propeller controls to give approximately
2500 rpm.

J. Make 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, Normal three-point landings can easily be ac-
complished with the airplane although it is advisable
for pllots with limited experience in this type of air-
plane to bring the ship in on the main wheels.

n. Inthe event of possible over-shooling, brakes
ﬁla}f be fully applied, even though ship is 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,

"o, 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.”

c. Btop engineby placingmixture controlin “IDLE
CUT-OFF.”

d. Turn ignition “OFF” after engine stops.

e. Fuel tank selectars - “OFF."”
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9. Qil Dilution.

a. If a cold weather start is anticipated, stop
engin2 in normal manner and allow to cool for 15
minutes,

b. Restart engine, run at 800 rpm and hold down
the pil dilution switch from one to five minutes, stop-
ping the eagine 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 oil temperature, if the oil pres-
sure remains steady and if the engine runs smoathly;
or as soon after four minutes as these conditions are
obtained.

10. Flight Restrictions,
a. Maneuvers Prohibited.

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

(5) Dives.

(8) Vertical banks.
(7) Stalls,

(8) Inverted flight,
b. Other Restrictions.

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

{2) Do not 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,

(8) 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 airplane will not be operated by means
of the automatie pilot in extremely turbulent air, when
surface de-icers are operating or when one or more
engines are not delivering 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 manual operation
that the existing flight conditions permit safe cuntrol
by the automatic pilot, and in no case will automatic
pilots be used when the airplane is flying at less than
an indicated air speed of 40 mph above the stalling
sneed,

(c) The airplane will not be operated under
control of the automatic pilot without at least one
rated pilot remaining “‘on watch” and maintaining
a close check of the airplane and instruments.

(8) Restrictions on  Practicing Single Engine
Cperation. - Practice flights involving single
engine operation may be made at any altitude, pro-
vided that at no time will propellers be feathered,
unfeathered, or hraked at less than 5000 feet above
the surface over which the flizht is being made.
Owing to the damage to the brakes 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 operation of this equipment and the attitude
of the airplane, In such a case the number of appli-
cations will be limited to the absolute minimum. Use
of the engine remaining in operation will be such as
to avoid a power output which will camage them.

-
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(a) Technique,

1. General, - The technique of flying multi-
engine airplanes with one or more engines inoperative,
ic escentially the same for all airplanes of this type.
However, the severity of control necessary to main-
tain the airplane in its normal attitude in this 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 is to maintain directional control in this condition,
It has not been proved practicable in most modern
high-performance multiengine airplanes to provide
sufficient directional control at speeds near the stall-
ing speed o offset the yawing effect of the engine or
engines on one side operating at full power while
those on the other side are inoperative, Further-
more, as the wing loadings are increased and power
loading decreased, the change in directional trim
with changes in speed becomes more marked, It may
be very difficult if not impossible to maintain 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 flight
during partial engine operation for each type of air-
plane flown,

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

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

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

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

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

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

. I an engine has been stopped in flight for
any length of time, run at reduced rpm and power
when restarting 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 tv maintain satisfactory flight to avoié
excessive trim,

h. Avoid rapid changes in speed or power,

i, I for any reason the speed falls below
the minimum for control, regain the speed by losing
altitude at reduced power and not by applying addi-
tional power.

j. Avoid violent maneuvers. Never makc
steep turns with the inoperative engine down,

4, Use of Rudder. - In the event of enginc
failure or intentional partial engine operation, throttle
the live engine or engines, lead with cirectional con-
trol and trim tab, Then open the live engine or
engines to balance the directional control which it
being applied,

4. Landing Gear and Flaps. - Generally speak-
ing, airplanes with partial power plant failure will
maintain altitude with the landing gear down, but de
so much more readily with the gear retracted. Where
onlvone engine is useful, an airplane cannot be expectec
to maintain altitude with both landing gear and flap:s
extended.

5. Landing, - The following landing instrue-
tions will be used when flying with one engine useless:

a, Make the approach for larding at an alti.
tude of at least 1000 feet above the field,

b. Lower landing gear and lower wing flaps
approximately 20 degrees (one-half flaps). Trim the
airplane for a low pawer condition and a speed com-
fortably inexcess of stalling speed with flaps up. The
margin of speed over {laps-up stalling speed whick
should be maintained will vary from airplane to air-
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.

¢, If, during the approach, it becomes de-
sirable to go around again, raise the landing gear
promptly, Apply power gradually, keeping the air-
plane trimmed directionally. Avoid 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.
K altitude is available, it is advisable to increase
speed somewhat while setting power and trim, Raist
wing flaps as soon as power and directional trim are
set, Do not raise wing flaps until after checking tc
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 oil pressure or some other fault not actually ren-
dering it out of commission, start the defective engine
and operate at reduced power to make a normal land-
ing with a1l engines operating.

6. Failure on Take-Off,

a, In case of engine failure 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 directional control due to stalling of the
vertical tail in attempiing to compensate the asym-
metrical thrust of the engine.

b, Immediately choose one of the following
methods of procedure:
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{1) Throttle down and land straight ahead
if the terrain permits. If this procedure is followed
less damage will prabably be done if the landing gear
is retracted, unless there is a perfect field ahead.

{(2) Retract landing gear and carefully build
up flying speed and altitude until a safe landing can be
effected, If this procedure is followed, aperate the
airplane in accordance with the instructions contained
in this Technical Order,

(b) Propellers. - Feathering propellers not
only permits the stopping of a disabled and vibrating
engine, but also 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 single engine ceiling 1500 feet
over that which can be maintained with the useless
propeller “windmilling,”’ but that a braked propeller
reduces the single engine ceiling approximalely 1500
feet below the “windmilling’’ ceiling, When a pro-
peller is unfeathered from the feathered position, the
momentary effect is the same as though the useless
propeller were braked and, in case the engine fails
to rotate, this effect s permanent until the propeller
can again be feathered. Hence, the single engine
ceiling of the airplane during unfeathering and until
the engine is operating is approximately 3000 feet
lower than its ceiling would be with the useless pro-
peller feathered.

SECTION ¥
POWER PLANT
1. Engines. tegral part of the cylinder head, Constant lubrication
of these parts is obtained hv full force feed of engine
a. General oil under pressure,

(1) 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,

i2) 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 fitted wilh
specially designed bafiles which force the cooling air
to pass between the fins so as to obtain the most ef-
ficient cooling possible. The intake and exhaust valve
meckanisms 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 erankshaft. The
cylinders and crankshaft bearingsare held in place by
a three-section crankcase 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
crankshalft,

(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 times the crankshaft speed.
The blower section also is fitted with eight forged
steel pedzstals through which the engine is bolted to
the engine mount.

(6) The rear section is an aluminum-alloy cast-
ing fitted with a number of mounting pads which are
provided with drives for the various aceessories, such
as vacuum pumps, hydraulic pumps, oil pumps, fuel
pumps, generator, starter, and tachometer, Two Scin-
tilla magnetos zre bolted to speciil mounting pads.
The left magneto fires the rear spark plugs and the
right magneto fires the front spark plugs. Both mag-
netos are timed to fire 25 degrees before top dead
center and incorporate specially designed breaker
cams which insure that all eylinders fire at exactly
the same point beforetop center, This type of magneto
is known as the “‘even-firing’' type and is a consider-
able contribution toward obtaining 2 smooth succession
of power impulses,

MAN,
b, Ratings. BHP | RPM| ALT | PRES
Normal Take-Off Rating | 1200 | 2700 | 5.L. | 48.0 in.

FULLTHRoTIAE

Normal Maximum
Rating for Continu-
ous Operation /22 # | 1050 | 2550 | 7500 | 40.0 in,

£

Maximum Power and ’23’;-‘-
RPM for Crulsing %~ 7902230 | 8.L, | 33.0in.
e to
7500

All ratings are based upon the use of 100-octane fuel,
(See figure 29 for additional information.)

2, Btarter,

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 safety swilch to the desired
engine and pulling down on the starter and booster
switches. All three switches will return to their
original position when released,

3. Carburetors.

a. General. - Thisairplane is equipped with Bendix
Stromberg metering injection aircraft carburetors.
This carburetor isentirely different from the previous
types of carburetors in thal it does not have a vented
{loat chamber, but instead, has a closed fuel system
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from the fuel pump to the discharge nozzle. Fuel is
prevented from leaking into the engire by the spring-
controlled needle valve in the discharge nozzle whict
is closed when the nozzle fuel pressure is less that
four pounds per square inch. Eventhoughthe fuelpres-
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
cut-off is in use, it reduces the flow to considerabl
less than the idle flow. Understanding the construe-
ticn and operation of this carburetor is made easier
since it Is subdivided into separate units, each o
which has ite individual duty and function, These
units are: the throttle unit, automatic mixture con-
trol unit, regulator unit, fuel contral unit, and the
adapter.

b, Throttle Unit. - The throttle unit of the injec-
ticn carburetor is quite similar to that used with the
conventional float-type carburetors, It has a butter-
fly-type throttle valve, a large and small venturi
provision for mounting an automatic mixture contro
unit and a flange for mounting the regulalor mount,
A manually operated valve (o by-pass the automatic
mixture control and make it inoperative is also in-
cluded in the throttlz body design. The suction at the
throat of the small venturi is a measure of the amouni
of air entering the engine. This suction, when cor-
rected by the automatic mixture conirol for changes
in air density, becomes a measure of mass air flow
and is applied to the air diaphragm of the regulator
unt to regulate the fuel metering pressure (or head)
across the fixed jets in the fuel control unit,

¢, Automatic Mixture Control. - The automatic

mixture control unit consists of a sealed metallic
bellows operating a contoured valve, 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. Regulater Unit. - Theregulator unit automati-
cally adjusts the fuel 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
fue] diaphragm chamber, 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,

€. Fuel Control Unit, - The fuel control unit, at-
tached directly to the regulator, contains the meter-
ing jets, an economizer valve, an idle needle, and 2
manually operated mixture control anc mixture selec-
tion valve. The economizer valve is operated by an
air diaphragm and provides enrichment in propurtion
to the mass air flow through the carburetor. The idle
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ncedle is mechanieally connected to the throttle and
controls the mixture throughout the idle range of
speeds. The manual mixture control may be set in
any one of the positions as noted in section I para-
graph 2.

{. Emergency Setting. - This position makes the
automatic mixture control unit inoperative, elim-
inating automatic compensation for altitude and lem-
perature (recommended for emergency operation only).

g. Take-Off and Climb Setting. - 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 pitch, or throttle position,

b Cruise, - This position is 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 aeceleration.

i, Jdle Cut-Off, - This positionis usedfor stopping
the engines and while priming for starting.

i Adapter. - An adapter with a constant pressure
discharge nozzle is supplied 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 is not connected with the
throttle or throttle control, hence, when the engine is
not running, no fuel is pumped from the carburetor
wher the throttle is moved, no matter how rapidly.

4, Propellers,

a. General - Each engine is equipped with a
Hamilton standard hydromatic, quick feathering con-
stant 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 29 degrees, ard the full feathered position is
88 degrees, All settings are taken at 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 constant speed governor pump
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is used to overcome thig centrifugal twisting moment
when it is necessary to increase the pitch. When the
feathering pump is put in operation, the oil pressure
{s increased, and the piston overcomes the twisting
moment, increasing the pitch until the adjustable
mechanieal stops are reached, where the feathering
pump is automatically stopped. About nine seconds
are required for the entire feathering operation.
When the feathering pump is started again and the
blades are in the feathered position, the oil pressure
increases toa point where il operates the distributor
valve in the propeller 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, operatinga pilot valve which opens
and closes a port, through which oil is admitted to
and released from the propeller cylinder, As the
speed of the engine starts to increase, the [lyballs
move out against the governor spring, raising the
pilot valve, which allows high pressure oil to pass
to the cylinder, forcing the blades to 2 higher pitch.
This prevents the engine from overspeeding. If the
engine starts to slow down, the flyballs move in and
drop the pilot valve which allows oil to drain from
the propeller cylinder, moving the blades into a lower
pitch and preventing the engine from slowing down.
Engine oil at 75 pounds per square 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 oil 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 oil from the engine oil
tank and delivers it tothe propeller, causing the piston
to move out to the feathered position; the pressure
being approximately 400 pounds per square inch. The
pressure required for unfeathering is approxzimately
600 pounds per square inch. The distributor valve in
the propeller hub is always inthe positionfor feather-
ing until the oil pressure reaches 600 pounds which
moves it to the unfeathering position.

Speed selection is obtained by moving the propeller
pitch controls which are located 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 at which the governor will allow
the engine to 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 ‘'stabilizer stall” is produced in C-47
(DC-3 type) airplanes if the airplane is slowed down
below normal operating speed (10 mph indicated) at
approximately 24,000 pounds gross weight and the
nose is pulled up above the horizon. Icing conditions
will increase the stalling speed, thereby agpravating
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 2 definite
rolling and a slight pitching motion of the airplane,
Although the wing tips are partially stalled, the ai-
lerons are effective during the entire stall.

3. In the “‘stabilized stall’’ attitude, descent is rapad,
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
noticeable 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 s 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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SECTION VI
WEIGHT DATA
1. Weight in Pounds. Overload Normal
Weight Empty (including radio, 517 pounds), 16 621
Useful Load.
a. Standard Cargo Arrangement.
Crew - 3 at 200 pounds each 600
Fuel - Normal (540 U.S. gallons - 450 Imperial gallons) 3,240
Fuel - Maximum (804 U.S. gallons - 670 Imperial gallons) 1,564
Oil - Maximum (58 U.S. gallons - 48,4 Imperial gallons) 435
Cargo 5,000
Trapped Fuel and Oil 104
Gross Weight 26,000
b. Pa r Arrangeme ternate Load),
Crew - 3 at 200 pounds each 600
Fuel - Normal (540 U.S. gallons - 450 Imperial gallons) 3,240
Fuel - Maximum (804 U8, gallons - 670 Imperial gallons) 1,584
0il - Maximum (58 U8, gallons - 48.4 Imperial gallons) 435
Passengers - 28 at 200 pounds each 5,600
Trapped Fuel and Oil 104
Gross Weight 26,000
c. Hospital Arrargement (Alterpate Load),
Crew - 3 at 200 pounds each 600
Fuel - Normal (675 U.8, gallons - 562.5 Imperial gallons) 4,050
Fuel - Maximum (804 U.S. gallons - 670 Imperial gallons) 74
0il - Maximum (58 U.S, gallons - 48.4 Imperial gallons) 435
Litters and Blankets 584
Passengers, 13 at 200 pounds each 3,600
Trapped Fuel and Oil 104
Gross Weight 26,004
Maximum Loaded Weight, Safe Flight 26,004
Wing Loading, Normal Gross Weight (pounds per square foot) 26.32
Power Loading, Normal Gross Weight (pounds per HP) 12.4

A loading chartislocated onthe cabinside of the lavatory door for the purpose of weight distributionand limits,

e
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Prepared Runways

Example: Airplane Gross Weight: 26,500 pounds
Airport Elevation: 4000 feet above sea
level
Prepared Runways

Solution: Take-off distance to clear 50-foot obstacle,
Enter chert (figure 17) at 26,500 on ''Take-Off Gross

Weight” scale: rise vertically tointersect line labeled
“‘Prepared Runway;’' proceed horizontally to the left

to intersect the 4000-foot vertical line onthe ““Altitude’
scale; the nearest slanted curved line to this inter
section shows that the required take-off distance b
elear a 50-foot obstacle will be 2400 [eet,

To find the take-off distance from a sod runway follos
the same procedure as outlined above, the only ex
ception being to follow the line verlically to the so
field curve. Under the same conditions as outline
above, the take-off distance from a sod field shoul
be 3400 feet.
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Figure 17 - Take-Off Performance Chart
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USE OF RATED POWER CEILINGS CHAR

In using the Rated Power Ceilings Chart, first de- Example: (Gross Weight 21,000 pounds)

termine the gross welght of the airplane, Then move
vertically upward from the gross weight point ob- 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. feet

30,000

|
=
‘h‘
——
T
o SERVICE CEILING | Ty
39 (GLIMB= 100 F T. ) T~

20000

ALTITUDE
(FT)

ls,wo'hkq\

P

T

| ENGINE OUT.

uﬁgLEcEILtﬁ
IMB= 50 FT PER MI -
10,000 ]

spoo

SEA LEVEL,
20000 21000 22p00 23p00 24000 25000 26000

R W 1 )

Figure 18 - Rated Power Ceilings Chart
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USE OF CRUISING POWER CHART

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

The solid horizontal lines of constant BHP, RPM,
and maximum BMEP at part throttle extend from sea
level to the highest altitudes at which that BMEP can
be ohtained with full throttle. These constznt speed
lines then break and at higher altitudes become a part
of the ‘‘Stzndard Altitude Operating’’ curve, with de-
creasing horsepower and with the BMEP less than the
maximum value,

The upper boundary lines are the maximum per-
missible BHP for cruising, 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 decreasing BMEP terminating at the maximum
allowable RPM.

Manifold pressures required are plotted 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 from the “Tem-
perature Variation'' line.

EXAMPLE; 650 BHP is obtained with 140
BMEP between sea level and 10,500 feet at
2000 RPM with manifold 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 BHP cannot he obtained.
If 650 BHP is desired for higher altitudes, it
is available up to 15,900 feet by gradually in-
creasiag engine speed frum 2000 to 2250 RPM
at full throttle.

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

USE OF CRUISING FUEL CONSUMPTION CHART

Enter the chart zlong the “"RPM’’ line and move
horizontally to the right until reaching the inter-
section of the “‘Braxe Horsepower'’ line. This will
give the number of gallons per hour jtwo engine fuel
consumption} that is consumed,

Txample: RPM - 1950 Gas consumption
BHP - 475 T70U,S, gallons (58.3 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 eases,
the curves show oaly rounded manifold pressure
values in steps, It affords means of selecting the
appropriate combinations 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* ‘Manifolc
Pressure’’ curve will give the full throttle power af
this rpm and altitude, The horsepower being devel-
oped at standard lemperatures 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 Varia-
tion'’ line.

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

The above values will give a full throttle power of
500 brake horsepower being developed by the engine.
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( HUNDREDS QF RPM—ENGINE SPEED
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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 Zxample:
horizontally tothe right until reaching the intersection RPM - 2100 Gas consumption
of the “‘Brake Horsepower'™ line, This will give the BHP - 600 100 U.S. gallons
number of galions per hour (two engine fuel con- (83,3 Imperial gallons)
sumption} that is consumed. per hour

Pl )

GALLONS PER HOUR— 2 ENGINE FUEL CONSUMPTION
80 100 120 140 160 |§a ego 2?0 240 260
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NOTE:
, VALUES ABOVE ARE WITH MIXTURE CONTROL IN TAKE-OFF AND

CLIMB POSITION. J

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) for gross
weights from 20,000 pounds to 26,500 pounds. Four
landing flap positions are given; flaps up, flaps down
15 degrees, flaps down 30 degrees, and flaps down
45 degrees.

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

Example: Determine the stalling speed for the
following conditions:

Gross Weight 24,500 pounds
Flaps Down 30 degrees

Solution: Enter the 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,

—TRUE INDICATED STALLING SPEED MPH)
85,
o]
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80 5 —
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f;( ‘A’.‘
L]
)
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- o
o );,.f" 7‘/
® ,f"’ ]
,r"'
70 o % -
N+ 8 T
et
,p"" 7‘.
g |
557;':'!_1.’?
€0 '
20000 21000 22p00 23000 24000 25000 28000
GROSS WEIGHT (L85)
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 SPEEDS AND LOAD FACTORS CHART

The Permissible Speeds and Load Factors Chart
{figure 30) ie provided so that the pilot may readily
determine the maximum speed and load factors for
various gross weight conditions, The charted points
are limit factors; the design load factors being 50
percent higher,

In using this chart itis first necessary to know the
gross weight of the airplane. When this is determined,
enter the chart at the correct gross weight (botiom
of chart - reading horizontally) and move verticzlly
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 chart. This will give the IAS NOT
to be exceeded for the glven gross weight for level
flight.

Using the same procedure, after first determining
the gross weight 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
give the IAS NOT to be exceeded ina glide or dive.

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

A maximum gross weight landing load of 26,000
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 IAS
(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 Level Speed, Not to Exceed 187 1A8
Placard Maximum Speed, Not to Exceed 210 IAS
(Limit Gust L.F.), Low Angle (Wing) of Attack 1.4 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, 01-408C-1

g

1, Operation and Handling,

a, Engine Oil Dilution System,

(1) Controls and Indicators. - The oil 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 front
of itsrespective engine fire wall, the necessary piping

(identified by a pointed red band), thenecessary elec-

tric wiring and two double throw switches on thepilot’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 possibility of the en-
gine oil temperature dropping below approximately
5° ¢ (419 F) during the period the engine will be
inoperative,

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

(a) Maintain the speed of each engine at 800
rpm, (f an engine speed in excess 800 rpm is main-
tained, the oil temperature will exceed the maximum
temperature limit of 50° C (122° F) set for the di-
luting period, Also fuel vapar blown from the breather
outlets to the exhaust stacks by the propeller blast
creates a fire hazard.)

=65 -

NOTE: 1t is impossible to dilute the engine
oil unless the engine is running.

(o) Maintain the oil temperature of each en-
gine below 50° € (122° F) during dilution procedure,
The ideal temperature is 40% C (104° F).

If the oil temperature exceeds 50° C (122° F)
the pasoline 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, I the temperature exceeds 50° C (122° F)
when the airplane is landed, the engines must be
sttg)ped and the oll allowed to cool to approximately
350 C (952 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 to approximately four or five pounds per
square inch during oil dilution. K asharp decrease in
fuel pressure is not noted, check the oil dilution elec-
trical circuits, the cil dilution valves and lastly the
pressure gages for the source of the trouble,
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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 Qil Dilution, - When operating in cold
climates with oil dilution equipment installed on air-
planes which are equipped with hydromatic propellers,
the propeller control will be slowly moved from ex-
treme increase to extreme decrease rpm several
times during the period of dilution, This operation
will permit the filling of the dome with diluted oil and
prevent sluggish response of propeller when starting
the engine,

c. Preparing The Airplane for Flight,

1) Inspect all exposed hinges onflaps, elevators,
ailerons, rudders, trim tabs, cargo, and doors for
presence of ice or frozen accumulations, and remove
all accumulations observed, Clear all abstructions of
foreizn 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.

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

(4) I 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
pumons, After the engines have been started, and the
hydraulicfluid 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 two or three times. Apply
foot brakes several times just prior to take-off and in
flight just before landing, if 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. 0. 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 fluid is warm to prevent damage to the hy-
draulic pumps and systems.

d. Portable Ground Heaters.

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

(2) It requires approximately 15 minutes to heat
up the engines at -17.8° ¢ (0° ) and approximately
30 minutes at -34.49 C (30° F), Each heater is nor-
mally equipped with three flexible warm air ducts.

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

L
MO’” Whatever method is used for pre-

heating the engine, extreme care must be taken
to 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 or ‘‘alert,”’ engines will be primed and
the oil 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 mouth 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-
QQ-W-423,

(2) During” cold weather operation (below 09 C,
320 F) drain tte oil pressure gage line and refill with
instrument oil, AAF Specification No, 2-27,

[ ]

In warming a cold engine in ex-
tremely told weather, start with cowl flaps
closed. Do not gun the engines to more than
900 rpm until oil has reached a temperature
of 40° C (104° F).

i. Batteries. - Energizers or battery carts are
generally used for cold weather starting, as this is

morepracticable than heating the batteries, Batteries
should be maintained at not less than -12.2° C (-10°
F). Lower voltage at extremely low temperatures
cause malfunctioning of all electrical equipment.

- RR _ RESTRICTED
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NOTE:; To safeguard the bhatteries, remove
them from the airplane and store them in a
heated location when the airplane is idle over-
night.

g. Protective Covers, - Airplane protective covers,
consisting of paulins with ropes for securing to the
airplane will be used on the wings, tail surfaces,and
fuselage to provide protection against frost and ice
accumulation. H available install propeller blade
covers, Specification No, X-43B10132. Engines and
compartment enclosures should be covered to 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-
siderable time islost by having to move the airplanes
into the hangars toovercome this condition, and even,
g0, the water remaining on the airplane as a result of
this action must be removed before moving the air-
plane outdoors for flight. For airplanes that are
moored out in the open, a portable hand-operated
heater, whenavailable, is tobe used toremove the frost
condition. I frost is present on any of the airplane
flight surfaces, it must be removed by brushing or
flushing prior to take-off.

h. Frost or Jce Remover, - When it is necessary
toremove frost or ice from areas of theairplane,K melt
a small area of the ice-covered surfaceat atimeusing
hot water, then flush this area with denatured alcohol
before the hot water ireezes. Pay particular attention
to the hinges and controls. Alcohol is used for clean-
ing frost off windows and windshields,

i, Mooring. - H due toc extreme cold weather,
mooring stakes cannot be driven into the ground, use a
pick or sharp instrument and dig a hole deep enough
(approximately eight inches deep by eight inches
square) and freeze deeply notched stakes, having the
mooring rope tied to it, crosswise in the hole by fill-
ing it with water. The mooring rope may also be
coiled in the hole and frozen. When mooring in the
open, if possible, head the airplane into the wind, be-
fore tying down,

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

i. Communicatior Equipment. - The following
communication equipment is adversely affected by
extreme cold weather operation;

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

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

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

(4) Microphones, - The hand microphone is un-
satisfactory for use in cold weather, Moisturecollects
and freezes in the small holes of the microphone cap,
Throat type microphones should be used for all cold
weather operations.

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

(6) Antenna, - Icing is prevalent on all types of
antenna, The whip antenna is most satisfactory in this
respect and should be used instead of vee type for
radio compasses,

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

{(8) 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 additional information on cold
weather operation, see T. 0. No. 01-40NC-2,
Handbook of Erection and Maintenance In-
structions for the C-47 Transport Airplane,
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SECTION X

FORCED DESCENT OF LAND PLANES AT SEA

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

DITCHING

1, General.

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

2. Preparation for Ditching.

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

h. I height cannot be maintained above 1000 feet
the crew should mov: to their stations inorder that the
pilot can readjust, trim, and lower his flaps without
the crew moving about the airplane.

c. The pilot's command to prepare for ditching is
“Dinghy, dinghy, prepare for ditching,"” Tt must be
givenby thepilot only. The command will be acknowl-
edged by the entire crew on the interphone 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
is appropriate. Thepilot will normally 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

(31}

on a coordinated basis and the pilot is assured that
his crew are aware of the situation, and, if 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 the pilot's
command, ‘‘Dinghy, dinghy, prepare for ditchirg,”
without further orders being necessary, other than the
pilot's final command to the radio operator to move
to his ditching station and thefinal warning of the im-
pending impact.

3, The Navigator,

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

b, At the pilot'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 operator.

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

(1) 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 d:tching,”” the radio operator will:

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

(2) Taorn “IFF" to emergency.

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

(a) 8.0.8.1am inimmediate need of assistance,
May Day (by radio telephone).

(b) 1may require assistance,
(c) Imaybeforcedtolandwithout 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,

(5) Transmit course, height, and ground speed
maintained.

(6) Advise navigator of fixes or bearings.

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

(8) Transmit estimated position of ditching.

(8) 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. Pilot's Responsibilities,

a. To be sure that the cargo doors are opened,

cargoand loose equipment dumped and the doors closed
again,

NOTE: Besure that when equipment is dumped
it does not hit the empennage or carry away the
IFF antenna.

b. ToDetermine Whether or Not to Dump Fuel, - The
crew member who has been detailed in the previous

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

drill opens the valves on the pilot's order, After the
fuel is dumped it is imperati.e that the valves be cloged
again to retain the buoyancy of the tanks, Fuel valves
take time to open and close and fuel can seldom be
dumped faster than 100 gallons per minutz.

¢, Make sure that the crew member detailed in
the drill assisis pilot to secure his shoulder harness,

[[=1

. Release pilat's upper eseape hatch.

17
.

Check that landing gear is “UP

i@

e

{. Lower flaps as required,

g. To Order the Radio Operator to His Ditching
Station, - 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), Tt isimportant to remember that
although the surface may be seen in the beam of the
landing lights, judgment of height may not be correct.

6. Making the Airplane as Seaworthy as Possible.

a. Not only does dumping the fuel lighten the air-
plane and so reduce the speed at which the airplane
may be ditched, but also the empty fuel tanks are a

congiderable contribution to flotation,

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
became 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,

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

a. All 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, There are two ideal ditching
stations:

(1) In a sitting position with head braced apainst
a sclid structure such as at the rear of a spar, or
bulkhead. K 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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hack and injured, In this pesition the body can with-
stand forces which are far greater than those expected
in ditching with the exception of forces expected when
the airplane dives straight in.

(2) The second but less satisfactory ditching
station is to lie on the floor with the head to the rear
and the feet braced against a solid structure, It is
necessary to have the knees bent to avoid injury as
far as pussible, 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 of suitable positions
in the airplane, in which case the crew member may
have to remain in his seat. Loss of life may oecur
due to 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 tolacilitate the rapid exit of the crew and alsotoin-
sure that the hatches co not become jammed aon im-
pact, due to being left closed. It should, however, be
borne in mind that open hatches cause drag and there-
fore, if the airplane is being flown al reduced power
these upper hatches should not be opened until at least
10900 feet is reached.

1. Innight ditehing, all bright internal lights should
be put out and only the amber lights used. This will
accusiom the eyes to the external darkness.

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

h. Life 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 cases
it is safe to inflate the jacket with one or two breaths
before ditching,

i, Parachute harnesses should be removed before
ditehing in all cases where practicable,

i. 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 firmly within the life jacket
below the V of the neck, at the top tie.

8. Judging Wind and Surface Conditions.

a. At least an elementary understanding of sea
eonditions 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, there may
be little or nowind, o that it is essential {oditch with
the lowest indicated air speed possible. Such a sea
is deceptive with regard to judgment of height, par-
ticularly if the surfaceis glassy, H there are ripples
upon the surface judgment of height is improved.

¢. Waves always move with the wind except close
inshore and in fast flowing 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 does not necessarily move with the wind
and it has no breaking crests. K the wind is blowing
across the swell a cross seais 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.

9, Ditching Characteristics,

a, If the airplane alights tail down 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 viclent decelera-
tion in most cases.

b. K the alighting has been made too fast a bounce
will occur, providing the fuselage is sufficiently strong.
As the airplane comes to rest the nose will bury, but
if the alighting has been carried 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 be held back. In
the average short sea the tail should touch the crest
of a wave and as soon as it does 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,

L
%ﬂlﬂ? The open sea always appears from

the air to'bemuch more calm thanis 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 distinet from swell, move downwind
and the line of the wind can be taken to be at rizht
angles to the lines of the wave crests, Doubt may ex-
ist as to which way the wind blows along the line,

¢, I there is sufficient wind, waves break and
they break downwind. This can readily be observed
from a low height, I 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 off
the wave crests, thedirection in which the spray moves
is reliable.

g, Wind direction may be obtained by ¢ropping a
smoke float, The smoke from ships is 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 isalong the trail of the smoke,
This trail is the resultant of the wind speedand direc-
tion and the ship's forward motion. Therefore, the
wind direction is somewhere between the forward path
of the ship and the smoke trail. Only when the wind
is blowing in a similar direction to the forward mo-
tion of the ship will the smoke be a reliable indica-
tion of direction. It will be from astern,

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

g. Where the surface is not braken 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
safe margin of time to take up his ditching station,

b. The crew must see to it that the radio opera-
tor's ditching station is not oceupied and is clear of
obstacles.

c. The pilot will warn the radio operator to move
to his ditehing 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 warza 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
is a grave handicap to the rest of the crew, who may
scarcely be able to save themselves.
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12. Drill During Ditching,

3. The crew must not relax or release themselve
in their ditching stations until the airplane has com
to rest,

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

NOTE: Serious casualties have occurred in
crews who have not taken up proper ditching
stations or where they haverelaxed before the
final impact, Also, some crews have thought
that they knew better ditching stations than
these laid down in the official drill, This alse
has resulted in casualties, Il is pointed out
that these drills are the result of the experi-
ence of agreat 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 betier to use a medium settin
and not to lower them fully because little, if any, fur
ther reduction of spzed 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 expected
and also more height is required for {lattening ou
from such an attitude.

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

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

d, Approach In z Swell, - As thesea is approached
drift should be taken off by sideslipping and the air-
plane ditched on 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 ditched on the upslope of the swell

f. Use of Engines, - If only one engine is available
a little power should be used foflattenthe approach, bu
the engine should rot be used to such an extent tha
the airplane cannot be turned against it right down &
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 use
will depend on the characteristics of the airplane
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14. Betention of Fuel for Ditching.

The value of power in ditching is so great that the
pilot should always ditch belore the fuel is quite ex-
haustad, when it is certain that shore cannot be reached,

15. Altimeter,

The aneroid altimeter is quite unreliable as an ine
dicator of close apprcach to the sea, The trailing
antenna can be used, the radic operator signalling the
pilot when the current drops as the weight hits the
sea. An alternative method is to engage the antenna
with an insulated hook held in the hand, when the im-
pact of the weight on 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.

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

NOTE: Therearetwocritical periodsin ditch-
ing.

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

{2) The abandonment 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 cananuntrained 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 crait to previous
practice in abandonment of the airplane.

b. As soon 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 inthe correct order, carrying that equip-
ment allocated ta each erew member.

¢. Onemerging inflate the life jacket if not already
done, Do not be surprised to find that waves may be
breaking over the airplane. I they are large it is pos-
sible to be swept off. If the airplane has a life line
attacked to the inside of the hatch, make use of it,
otherwisehold on to the outside of the hatch and await
afavorable moment to board the life raft, but by doing
sotake care not to block the escape hatch or to hinder
the tempo of the drill to anv great extent.

d. The men detailed to remove the life rafts from
the stowage should see that the necessary cordage
does not entangle during inflation. They should also
place the life rafts in the water in order to hasten the
boarding.

e. If a life raft should inflate upside down, an
effort should be made to right it from the wing if the

nn
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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) Ifthere are handling patches on the bottom of
the life rafts grasp them with both hands. Then haul
onthese patches with the knees on the buoyancy cham-
ber. Now while still hauling on the handling patches
lean back and prepare to become submerged for a
moment, Ever the largest life raft will turn over,

(2) In the absence of handling patches place the
toe 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 foot on the ladder.

1. Donotjump on an inverted life raft, as doing so
expels the air trapped beneath it and makes righting
more difficult,

g. Ifthereisa painter which zttaches the life rafts
to the airplane, 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 knife attached to the life
raft near the point where the painter is made fast.
This knife is to be used fo cut life raft free.

17. Boarding the Life Rafts.

a, If the ditching has been made into the wind the
life raft should float toward the empennage and the
boarding will not be difficult,

b, X a erosswind 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, if the life raft is on the downwind side there is
a danger of its getting beneath the fuselage or em-
pennage, which may be thrashing up and down as the
airplane weathercocks into the wind, Look out for
jagged edges which may puncture the life raft.

c. Do not jump into life rafts. By so doing they
may become damaged and the whole crew endangered,

d. I boarding from the sea, use the rope ladder,
or the tail line if 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 inserting the foot, Then grasp the
ratline with both hands and pull, at the same time
pressing downward with the foot,

e. One man already in the life raft can be of great
assistance to those in the water.

f. 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
sui.

noommITATmDT™
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g. On every life raft there is 2 heaving line which
may be used for aiding crews to reach the life raft.

h. All the above actions concerning the boarding of
life rafts are comparatively simple if thelife jacket is
fully inflated. H this jacket has been partly inflated
by mouth it is important to see that the mouth valve is
closed before using the COs 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.

a. 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. Onece 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 zirplane. 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,

¢. Start bailing as soon as possible.
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APPENDIX 1
U. 8. A, - BRITISH GLOSSARY OF NOMENCLATURE
U. 8. A, British U, 8. A, British
Accumulator (hydraulic) Should not be eonfused Lock washer Spring washer
with electrical accu- .
mulator or battery Manifold pressure Beost
Anti-friction bearings Ball and roller bearings Off pan. Sump
. i Pad Sometimes used for
Baltery (electrical) Electrical accumulator raised machined
Blade connecting rod Plain conrecting rod surface for mount-
Block test Bench test under en- L DERERRCRIED, FI¢
EING-5. 0N PO Palnut Type of locknut
Bombardier or Bomber Bomb-aimer Binel, Wikig. » Eéntar o
Box-end wrench Circular-ended wrench inboard panel Center section
(for hexagon)
Cap screw Setscrew or screw Outboard panel Quter plane
Check valve {hydraulic) Non-return valve Pilot Spigot
Clevis Fork joint or knuckle Plston pin Gudgean pin
joint Recticule (zun sight, etc) Graticule
Closed spanner - wrench Round head screw Cup head screw
with internal lugs or sur-
tace lugs Ring spanner il Fiier
Copilot Second Pilot Setscrew Grub screw
Cotter pin Split pin = Ship Alrcraft
Crock (used in heat- Slushing compound Corrosion 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 Tail plane
Flat head t
a SCTEW Countersunk head screw Vertical Fin
Flight indicator Artificial horizon
Gall To fret or score Stack M"E::lt;l (inlet or ex-
Gasoline (gas) Petrol -
Gross Weight Al up weight Byl Aneroid
Ground (electrical) Earth Tachometer Engine speed indicator
Green run Endurance test Tag i
Gyro harizon Artificial horizon Test club Test fan
Gyro pilot Automatie pilot Tube (radio) Valve |
Kerosene Paraffin Turn indicator Direction indicator
Knuckle pin (used on radial  Wrist pinor anchor pin Valve (fuel or oil) Cock
engines) Weight empty Tare
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