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Instructions Applicable to AAF Personnel.
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“'d, Dissemination of testricted matter.—The information contained
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press except by authorized military public relations agencies.”

instructions Applicable to Navy Personnel.
Navy Regulations, Article 7%/, contains the following paragraphs relating
to the handling of restricted matter:

*(b) Restricted matter may be disclosed to persons of discretion in the
Government service when it appears to be in the public interest.
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The Bureau of Aeronautics Circular Letter No. 12-43 further states:

“"Therefore, it is requested that all naval activities check their own local
regulations and procedures to make sure that handbooks, service instruc-
tions and other restricied technical publications are acrually being made
availabie to both civilian and enlisted personnel who have use for them.”

Generai.

These instructions permit the issue of resiricted publications to civilian
contract and other acecredited schools engaged in training personnel for Gov-
ernment work, to civilian concerns contracting for overhaul and repair
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of the text on revised pages, indicates the
page is revised.
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AAF ACTIVITIES.—Submit requisitions through the Air Ios)

or, Technical, whenever practicable, in accordance with T. 0. No. 00-25-3 to the Command-

l'ﬂf General, Fairfield Air Service Command, Patterson Field, Ohio. Atn: Publications Distribution Branch, as outlined m AAF Kegulation 5-9. For details
o

Technical Order distribution, see T. O. No. 00-25-3,

NAVY ACTIVITIES.—Submit requests to the Chiel, B of A
distribution of technical publications.

ics, Navy Department, Washington, D, C. Also, see NavAer 00-500 for details on

BRITISH ACTIVITIES. —Submit requirements on Form 294A, in duplicate, to the Air Publications end Forms Store, New Coliege, Leadhall Lane, Harro-

gate, Yorkshire, Englend.
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1. DESCRIPTION.

a. GENERAL.—The FM-2 airplane, manufactured by
Eastern Aircraft Division, General Motors Corporation.
is a class VF, single engine, single place, folding mid-
wing, monoplane, carrier fighter. It is designed to take
off from the deck of an asircraft carrier with or without
the aid of a catapult and to land on a carrier deck in an
arresting gear or on an ordinary landing field. The
overall dimensions of the airpiane are: wing spresd, 38
feet; length, 28 feet 7-7/32 inches; height at rest, 9 feet
11/ inches. Equipped as 2 normal fighter its gross weight
is approximately 7477 pounds.

b. POWER PLANT.—This airplanc is powered with
a nine cylinder, single bank, air cooled radial engine,
Wright model R-1820-56, -56W, -56A or -56WA. The
R-1820-56 engine has a take-off manifold pressure of 46.5
PSI at 2600 RPM at sea |level and no water injection
equipment. Model R-1820-56W has the same take-off
setting, but has provision for water injection and there-
fore Combat Power rating. The R-1820-56A engine has a
redesigned crankshaft allowing a take-off full throttle set-
ting at 2700 RPM at sea level. It has no provisions for
water injection and no Combat Power rating. The R-1820-
S6WA model has the features of both the -56W and the
-$6A engine. Its take-off setting is full throttle at 2700
RPM at sea level and a Combat Power rating of 2700
RPM at full throttle in low blower. None of these
R-1820 engines must be operated above 2600 RPM in
HIGH BLOWER.

Airplanes Serial Number 86422 and subsequent
are equipped with R-1820-56W A engines. The R-1820-
56A engine will be found only on airplanes which have
hed this model installed in the field.

All four engine models are equipped with an
integral, single stage, two speed supercharger. The
power plant is designed to operate on an AN-F-28,
100/130 octane fuel.

The Wright Water Injection System is installed
on airplanes Serial Number 57044 and subsequent;
earlicr airplanes may have this installation. Airplanes
equipped with Warer Injection for Combat Power can
be recognized by the limit switches on the supercharger
and engine control quadrants.

¢. WINGS.—The wings are folded and spread manu-
ally and are locked in spread position by locking pins
actusted by a hand crank.

d. ALIGHTING GEAR.—The main landing gear is
retracted mechanically by a handcrank operated by the
pilot. The tail wheel is not retractable.

e. FUSELAGE.—ALII flight, engine and auxiliary con-
trols are located in the pilot's cockpit. See figures 5,
6 and 7 for their arrangement. A baggage compartment
aft of the cockpit is accessible through a hinged door
on the right hand side of the airplane. This compartment
houses the remote indicating compass, its transmitter and
inverter, the radios and the bartery and provides stowage
space for auxiliary equipment and baggage.

f- ARMAMENT.—Two .50 caliber machine guns are
mounted in the outer panel of each wing. Armor plate,
a bullet proof windshield and the engine installation
combine to protect the pilot from enemy fire from the
front. Armor plate and structure protect him from
rear fire.

2. SURFACE CONTROLS.

The ailerons and elevators are controlled by a standard
type stick. The rudder is operated by standard under-
hung pedals. These pedals are adjustable by individual
levers to four positions. To adjust the pedals, place the
toes on the adjustment levers and push the pedals all
the way forward, then with toes under the pedals, bring
them aft one notch at a time until the desired position is
atained. By aid of the position indicator, check thar each
pedal has ratcheted past the same number of notches.

CHECK
SETTING FOR
EQUALITY

UNLOCK

e
PUSH
BOTH
PEDALS
FORWARD

WITH TOE
BRING

BOTH
PEDALS
AFT

Figure 2—Pedal Adjustment Procedure
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DESCRIPTION OF OPERATION

WITH VALYE IN "FLAPS DOWN® POSITION, THE LOW PRESSURE SIDE OF THE FLAP ACTUATING PISTON IS
APPROXIMATELY 5.8 TO 6.8 LBS.SQ.IN AND THE PRESSURE ON THE OTHER SIDL IS ATMOSPHERIC (18.7

LBS.SQ.IN.). THIS DIFFERENTIAL IN PRESSURE PROYIDES THE FORCE TO MOYE THE PISTON AND THE
FLAP TO "DOWN POSITION.

WITH VALVE IN "FLAPS UP" POSITION, THE PRESSURE ON BOTH SIDES OF THE PISTON IS ATHOSPHERIC
AND THEREFORE THERE 1S MO OPERATING FORCE. AERODYNAMIC PRESSURE TOGETHER WITH THE FLAP
RETURN SPRING, LOCATED IN THE STUB WING, RETURKS THE FLAP TO “UP" POSITION.

Figure 3 —Wing Flop Operation
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3. TAB CONTROLS.

The tab controls are rotated in the direction
of the desired resultant motion of the airplane.

a. AILERON TAB.—A cockpit controlled trim tal
is provided on the left aileron only. The control wheel,
which is set into the left hand shelf, is rotated counter-
clockwise to lower the left wing and clockwise to lower
the right wing. The tab travel is 20° up and 20° down.

A fixed tab on the right aileron is adjusted by
crimping to compensate for wing inequaliry. A single
setting on leaving the factory or following wing repair
is usually sufficient. Be careful not to crimp the tab too
severely as a slight change in the tab angle will compen-
sate for considerable wing heaviness.

b. ELEVATOR TABS.—The elevator tabs are con-
trolled by a handcrank on the side of the left hand shelf.
Rotation aft or counter-clockwise raises the nose. Rota-
tion forward or clockwise lowers the nose.

Tab travel is through a range from 6° up to
11* down. These tabs have been found effective
through all ranges of loadings. Trim about the lateral
axis can be checked by means of the gyro horizon.

¢. RUDDER TAB.—The rudder trim tab is con-
trolled by a wheel mounted on the left hand cockpit
shelf. Rotation clockwise turns the nose right. Rotation
ccunter-clockwise turns the nose left.

Angular travel of the tab is from 22* left to 16*

LEFTWING RIGHT WING

DOWN DOWN

AILERON TAB
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right. On take-off, a basic setting at 214 marks in the
white segmeant of the dial is used.

PRV LD T T

4. WING FLAP SYSTEM.

Split type wing flaps extend from the ailerons inboard
to the fuselage but are divided into inboard and out-
board flaps by the wing fold. Due to an overlap at the
wing fold, the two sections operate as a unit capable of
being drooped to 2 maximum of 43° by the action of a
vacuum system.

The operating partial vacuum is obtained from the
carburetor intake manifold and may be applied directly
to the operating cylinder or stored in the vacuum tank
located in the baggage compartment. This tank has
sufficient capacity to operate the flaps at least twice with

“33° ELEVATOR TAB oot
e 3

NOSERIGHT W~
RUDDER TAB

Figure 4—Tab Controls
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the engine cut. Even though the switch is cut, the engine,
unless it is completely stopped, will produce vacuum
with the throttle closed.

The operating force on the flaps is sufficient to hold
the flaps down when the engine is idled. In flight, as
more power is applied and speed increases, the flaps will
come up until, at about 130 knots (150 MPH), the angle
of droop will be approximately 10°. If the power is then
removed, the flaps will return to the Down position.
This feature is very helpful when it is necessary to go
around again after coming in for a landing.

In a takeoff the flap valve can be left Down until
ample speed and height are obtained for forcing flaps
up. If the valve is then turned to Up position, any sink-
ing effect is eliminated.

The detail operation of the system is described in the
accompanying schematic diagram (Figure 3). With
this vacuum system the operating efficiency of the flaps
will be reduced with decreased atmospheric pressure at
high aldtudes.

The flap operating valve control is located on the left
hand shelf of the cockpit. Rotatdon clockwise for a
quarter turn of the handle lowers the flaps; counter-
clockwise raises them.

5. POWER PLANT CONTROLS.

a. THROTTLE AND MIXTURE CONTROLS.—The
throttle and mixture controls are united in an engine
control quadrant mounted on the left hand cockpit shelf.
A friction brake affecting the ease of movement of the
control levers is adjusted by a knob on the face of the
quadrant. The throttle is moved forward to open, aft
to close. An adjustable joggle in the throttle rail marks
the Take-off and Military Power position of the throule
control lever for the R-1820-W engine and the Military
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Power throttle position for the R-1820-WA engine. This
joggle should be set to provide the Take-off and Military
Power determined for the operational arca. Movement
past the joggle places the throttle control in full boost
position for Combat Power.

The mixture control is moved full forward for
Auto Rich position. Awlo Lean position is 45° aft, ap-
proximately in the center of the quadrant, and must he
found by scating the control in the notched position.
ldle Cut-Off position, marked in red on the quadrant,
is located full aft.

Fuel will be discharged from the carburctor with
the mixrure control in any position except Idle Cut-Off
whenever the fuel pressure is greater than five PSI
whether the engine is running or stopped. Therefore,
to prevent flooding through the inadvertent usc of the
electric emergency fuel pump, the mixture control
should always be left in the Idle Cut-Off position when
the engine is not running. If for any reason the enginc
should cut out during ground operation, the mixture
control should be moved immediately into the Idle
Cut-Off position in order to prevent flooding.

For landing, landing approach, take-off, all ground
operation and during prolonged, steep dives, the mixcure
control should be set in auto rich. For all other flight
operations the use of auto lean is recommended provided
cylinder head temperaure limits are not exceeded.

b. SUPERCHARGER CONTROL.—The two-speed
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supercharger shift control is an arm mounted on a
quadrant notched in two positions. To shift speed de-
press the kneob on the top of the arm and move full for-
ward for low blower; full aft for high blower. The
control lever must be securely locked at the extremity of
its travel in either High or Low position to insure com-
plete and positive clutch engagement. Do not artempr to
operate the engine with the supercharger control in any
intermediate position.

¢. PROPELLER CONTROL.—The propeller is a

three-blade Curtiss Electric Constant Speed type with a

ten foot diameter. Basic pitch settings are at 18.5° low
and 53.5° high.

Control is effected by an electric selector switch
and a governor control push-pull knob.

With the selector switch in Astomatic position,
RPM is governed entirely by the operation of the push-
pull knob on the left hand instrument panel. RPM is
increased by pushing the knob in and decreased by pull-
ing it out. Once an RPM is selected in this manner it
will remain constant within the operating limits of the
governor.

Always move the push-pull governor control knob
slowly as a slight movement will cause a large change
in engine RPM. For slight change in engine RPM,
vernier control is recommended. This is obtained by
rotating the control handle clockwise to increase¢ engine
RPM ; counter-clockwise to decrease RPM.

When the selector switch is in Fixed Pitch position
in the center of the three-way selector switch, the pro-
peller will not be affected by movement of the control
knob. For any desired manifold pressure, RPM can then
be adjusted by holding the switch in either Imcrease
RPM or Decrease RPM position until the desired RPM

Section |
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is obtained. Immediately on release, the switch will
sutomatically recurn to Fixed Pitch position. Hold this
RPM switch on only momentarily until the desired RPM
is indicated on the tachometer.

If the circuit breaker is opened by an overload, the
propeller operates at fixed pitch at the pitch angle in
effect at the moment the breaker is opened. Fixed
pit~h cootrol cannot be used with this circuit breaker
open; the propeller blade angle cannot be changed unril
the circuit breaker is reset.

AUTOMATIC CONTROL
To Increase RPM

Circuit Breaker...... ; On
Selector Switch .....isininiimmiiissiviis Automatic
Propeller Governor Knob............cccovreuveecee.. Push In
To Decrease RPM
Circuit Breaker...... SRTOURRDI © ;'
Selector Switch........ccceeeeeeeeirrcernrecsesrannnens Automatic
Propeller Governor Knob...........cccouveiinuiicnnns Pull Out
FIXED PITCH CONTROL
To Increase RPM
Selector Switch......ceviiiniiiircnnnnieesine Fixed Pitch
Selector Switch........ccceevrerrieenecrnecnnenenno. Increase RPM
To Decrease RPM
Selector Switch.........c.ccoveeerercnrcscecrecieennnn. Fixed Pitch
Selector Switch...........ccoceceveeveecueerenenn Decrease RPM

d. CARBURETOR AIR CONTROL.—The carburet-
or air control handle is located on the left hand instru-
ment panel to the right of the propeller control. The
full-in position allows direct cold sir from the atmos-
phere to be taken in through the air scoop and enter the
carburetor at the same time preventing warm air
from entering the carburetor. The full-out position
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prevents the direct cold air from eatering the carburetor
but allows the warm air to be taken in from the
accessory section. This control operates a door whose
action may be compared to a two-way valve.

Never use an intermediate position for this control.
The control should be left in Direct (Cold) position
at all times unless icing conditions are suspected or rain
is encountered. Under these conditions the control
should be pulled out to the Alternate Hot position.

e. COWL FLAP CONTROL AND CYLINDER
HEAD TEMPERATURES.—The cowl flaps are oper-
ated by a handcrank located on the right hand instru-
ment panel. Rotation clockwise closes the flaps; rotation
counter-clockwise opens them.

The full open setting of the cowl flaps is provided
primarily for ground cooling. Intermediate settings
should be used as needed so that the following cylinder
head temperatures will not be exceeded:

.248°C (5 min.)
n248°C (5 min.)
o nn232°C (30 min.)

Combat Power

Take-Off e W

Military Power ... oo

Normal Rated Power:
s 2 2o 11 hotiE)

218°C (Cont.)

Maximum Cruising Powcr
and Below..onanssmnmms 205°C (Cont.)

As the cowl flaps create a considerable drag
when open as shown in the following table,
they should be opened gradually in level flight
as the temperature approaches the limit, rather
than all the way when the limit is reached.
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In a climb increase the airspeed by as much as
10 knots in preference to opening them more
than half way.

COWL FLAP DRAG

KNOT
1AS 12 OPEN FULL OPEN
120 B 15
140 7 14
160 7 13
180 7 13
200 6 12
220 s 11

Cylinder head temperatures can be reduced by:
1. Enriching the mixture.

2. Opening cowl flaps.

3. Reducing power.

4. Increasing climbing air speed.

f- IGNITION SWITCH.—The four position ignition
switch is located on the left hand instrument panel. The
Left and Right positions are used in checking the two
magnetos during the engine warm-up period. The pro-
cedure is outlined in Section I1, Paragraph 7c.

g- PRIMING SYSTEM AND CONTROL.—An elec-
trically controlled priming system draws fuel from the
carburetor and injects it into the diffuser section of the
engine in two places. The primer switch is located on
the pilot's distribution panel adjacent to the starter
switch so that both may be operated with one hand. The
primer switch is to be held down only momentarily,
i.e. for not more than three to five seconds. Upon release
it automatically returns to the Off position.

b. STARTER AND CONTROL.—A Breeze Type I
cartridge starter is fired electrically by the starter switch.
This switch is located on the pilot’s distribution panel
adjacent to the primer switch. To operate this switch, it
is necessary to raise the guard and hold the switch in
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13.
iy.

15.

CYLINDER HEAD TEMPERATURE GAUGE
IGHITION SWITCH

CLOCK

WINOSHIELD DEFROSTER CONTROL
PROPELLER GOVERNOR CONTROL

PROPELLER SELECTOR SWITCH AND
CIRCUIT BREAKER

GUN SIGHT SWITCH AND RHEOSTAT
CARBURETOR AIR COKTROL

LOW LEVEL FUEL WARNING LIGHT
FUEL QUANTITY GAUGE

EMERGENCY FUEL PUMP SWITCH
ALTIMETER

DIRECTIONAL GYRO

AIRSPEED INDICATOR

TURK AND BANK INDICATOR

|
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Figure 5—Instrument Panel
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CLIMB INDICATOR

GYRO HORIZON

MANIFOLD PRESSURE GAUGE
TACHOMETER

OXYGEN FLOW METER

OIL DILUTION SWITCH
ENGINE GAUGE UNIT

COWL FLAP CONTROL HANDLE
PEDAL ADJUSTHENT LEYERS
RUDDER PEDALS

CHART BOARD

CONTROL STICK

COMPASS

CABIN AIR INTAKE CONTROL

MARK 3 STATION DISTRIBUTOR

V=
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MAP CASE

FUEL TANK SELECTOR VALYE
LANDING FLAP CONTROL
SUPERCHARGER CONTROL QUADRANT

DROPPABLE FUEL TANK RELEASE
HANDLE

RUDDER TAB CONTROL
ELEVATOR TAB CONTROL
WIRING DIAGRAM POCKET
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AILERON TAB CONTROL

THROTTLE AND WIXTURE CONTROL
QUADRANT

OXYGEN OR LIP MICROPHONE SWITCH
RECOGNITION LIGHT SWITCHES
ARRESTING HOOK CONTROL MANDLE
TAIL WHEEL LOCK CONTROL

GUN CHARGING HANDLES

CHECK OFF LIST

Figure 6—Left Hand Side of Cockpit
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PILOT'S DISTRIBUTION PAMEL

POWER RECEPTACLE (FOR ELECTRI-
CALLY HEATED SUITS)

COMMUNICATION EQUIPMENT CONTROL UNIT
IFF CONTROL BOX AND SELECTOR SWITCH
NAVIGATION EQUIPHMENT CONTROL UNIT
RANGE RECEIVER

VOLTAMMETER OR VOLTMETER

LANDING GEAR POSITION INDICATOR
DROPPABLE FUEL TANK RELEASE HANDLE

Figure 7—Right Hand Side of Cockpit
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LANDING GEAR HAMNDC RANK
JACK BOX
COCKPIT VENTILATOR

MAIN JUNCTION BOX AND CIRCUIT
BREAKER RESET BUTTONS

GENERATOR CUT-OUT

PILOT'S SEAT ADJUSTMENT MANDLE
RIGHT HAND GUN CHARGING HANDLES
OXYGEN BOTTLE SHUT-OFF VALVE

CIRCUIT BREAKER BOX AND RESET
BUTTONS FOR ROCKETS

ml

F'WI
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PILOT'S DISTRIBUTION PAMEL

POWER RECEPTACLE (FOR ELECTRI-
CALLY HEATED SUITS)

COMMUN ICATION EQUIPHMENT CONTROL UNIT

LANDING GEAR HANDCRANK
JACK BOX
COCKPIT VENTILATOR

MAIN JUNCTION BOX AND CIRCUIT
BREAKER RESET BUTTONS

GENERATOR CUT=-OUT

PILOT'S SEAT ADJUSTMENT HANDLE
RIGHT HAND GUN CHARGING MANDLES
OXYGEN BOTTLE SHUT-OFF VALVE

LANDING GEAR POSITIVE-DOWN
INDICATOR

IFF CONTROL BOX AND SELECTOR SWITCH
NAVIGATION EQUIPHMENT CONTROL URIT
RANGE RECEIVER

YOLTAMMETER OR VOLTMETER

LANDING GEAR POSITION IMDICATOR
DROPPABLE FUEL TAMNK RELEASE HANDLE

Figure 7A—Right Hand Side of Cockpit
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the “ON" position; it automatically returns to the
“OFF"” position upon release. The battery switch must
be “ON" to operate the starter.

The starter breech is located on the right hand side
of the engine mount structure and is accessible from the
outside through the right hand landing gear well. Type
C cartridges are to be used under all circumstances. A
box containing extra cartridges is mounted in the engine
accessory section on the engine mount support tubing.

The starter switch need not be held ON after
the cartridge is fired as there is no booster coil
in this airplane.

6. FUEL SYSTEM.

a. DESCRIPTION.—The fuel system is basically a
single tank pressure feed system with provisions for
two auxiliary droppable tanks, one under each wing.
The main tank, located in the fuselage below the cock-
pit; is equipped with a self-sealing liner. On airplane
No. 57044 and subsequent the main tank although
located in the same position consists only of a rigid
self-sealing fuel cell without an aluminum shell.

Fuel grade 100/130, Specification AN-F-28, is spe-
cified.

Section |
Par. éa-c

TANK CAPACITIES
Main Tank......117 U.S. ( 97 Imp.) Gals. (with liner)
130 U.S. (108 Imp.) Gals. (without liner)
Airplane No. 57044 and subsequent

17 E B 27 | VR SN 126 U.S. (105 Imp.) Gals.
Droppable, Right...........cooevennee. 58 U. S. (48 Imp.) Gals.
Droppable, Left.........cccoooeeeeen. 58 U. S. (48 Imp) Gals.

Fuel should be drawn from the main rank for a
short time before switching to the droppable tanks. Fuel
may be drawn from either droppable tank but the pilot
should compensate for loss of weight on the one wing
as the fuel is used by means of the trim tabs. Trim tab
adjustment will compensate for a full tank on one wing
and an empty tank on the other.

X

N
GAL

JQQPDAB
60 GALS.

P2

b. TANK SELECTOR VALVE.—The tank selector
valve, located on the left hand cockpit shelf, has four
positions: Main, Left Droppable, Right Droppable, and
Off. The fuel tank selector should always be set on Main
for take-off and landing. Always turn on the emergency
fuel pump when changing fuel tanks.

¢. ELECTRIC EMERGENCY FUEL PUMP.—An
electric emergency fuel pump is installed in the fuel
system in place of the more common manually operated
wobble pump. This emergency pump is controlled by
an electric switch set in the left hand instrument panel.
It should be used when starting. when changing fuel
tanks, and when necessary to maintain fuel pressure in
case of failure of the engine driven pump or of lowered
fuel pressure at high altitudes.
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d. FUEL QUANTITY GAUGE.—An electric fuel
quantity gauge with the indicator mounted in the right
hand panel shows the fuel level in the main tank only.
No gauge is provided for the droppable tanks, therefore
fuel consumption from these tanks must be determined
from the lapsed time during which fuel is withdrawn.

e. LOW FUEL LEVEL WARNING LIGHT.—On
airplane No. 57044 and subsequent, a low fuel level red
warning light is installed on the left hand instrument
panel next to the fuel quantity gage which is also in-
stalled on the left hand panel beginning with this in-
stallation. This light goes on when only 30 gallons of
fuel (a minimum of one-half hour of flying time at
Cruising Power) are left in the main tank.

f- DROPPABLE FUEL TANK RELEASE.—Drop-
pable fuel tank release handles are red painted rings,
one located on each side of the cockpit on the sides of
the shelves. A sharp pull releases the tanks. The handles
should then be clipped back to shelves in their former
position to prevent them from fouling other controls.

g VAPOR RETURN.—The vapor return line from
the carburetor to the main tank may return as much as
eight gallons of fuel per hour. Consequently, when
operating with all tanks full, use about fifteen gallons
of fuel from the main tank before turning the selector
to one of the droppable tanks. This is necessary to make
room for the returned fuel which otherwise would over-
flow out through the vent line.

7. OIL SYSTEM.

a. DESCRIPTION.—The oil supply is carried in a
single tank attached to the upper engine mount. It is
distributed by an engine driven oil pump and returned
by scavenger pumps located in the engine nose sump and
rear case.

TANK CAPACITY
Normal . - 9U.S. (7.5 Imp.) Gals.
Overload .11 U.5. (9.0 Imp.) Gals,

For most operations oil, Grade 1120, Specification
AN-VV-0-446, should be used. However, the recom-

instructions for the oil dilution system.

Section |
Par. 6d-8

mended grade of oil varies with temperature. The latest
service instructions and technical orders should be fol-
lowed.

Oil returning from the engine passes through a ther-
mostatic regulator valve mounted on the oil cooler. This
valve causes the oil to by-pass the cooler until the oil-in
temperature reaches 21°C at which time the valve starts
to open and then maintains the desired oil-in temperature
range of 75°C to 90°C. Coid oil by-passing the cooler
is discharged into the tank adjacent to the suction outlet
leading to the oil pump. Much of the same oil is thereby
kept in circulation, hastening the rise of the oil-in tem-
perature.

b. OIL DILUTION SYSTEM.—This airplane has
provisions for the installation of an oil dilution system.
When the equipment is installed, the system consists of
a solenoid valve electrically operated by a momentary
switch on the right hand instrument panel, a single re-
stricted fitting, and a safety shut-off cock located in the
dilution line between the carburetor and oil tank suction
outlet leading to the oil pump.

The Oil Dilution switch is also connected to a
second solenoid which simultaneously operates a diverter
valve in the temperature regulator valve. This enables
the diluted oil to by-pass the cooler and return to the
bottom of the oil tank near the suction outlet.

Refer to Section II, Paragraph 204 for operational

8. WATER INJECTION SYSTEM.

Figure 10 schematically outlines the general arrange-
ment of the Water Injection system as installed in this
airplane with the R1820-56W and R1820-56W A engines.
The water rank, located in the accessory compartment,
contains a ten minute supply of warer, pressurized
through a boost pressure supply line. A check valve
incorporated in the line prevents loss of tank pressure
when manifold pressure is reduced following take-off.
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The MP Regulator and Water Injection system Control
Unit are mounted together on an assembly bracket. The
solenoid valve, which controls the start of Water Injec-
tion operation, is actuated by two switches placed in series
to prevent undesired water flow. One switch is mounted
on the supercharger control quadrant so that movement
of the lever into High Blower position closes this switch.
The second switch is incorporated in the throttle control
lever so that movement of the lever past the stop will close

Section |
Par. 9a-d

is exerted on the crank opposite to the desired direction
of rotation.

While extending the wheels, a point is reached
at which it becomes more difficult to rotate the
crank handle and there may be a tendency for

the pilot to stop and engage the ratchet lock.
However, the pilot must continue to rotate the
crank handle until it hits a stop indicating that
he gear is fully down.

the switch completing the circuit to inaugurate water in-
j ection operation.

b. HANDCRANK BRAKE.—The landing gear hand-
crank brake is installed on the operating shaft just for-
ward of the handcrank gear box. This unit ratchets
when the landing gear is being raised. When the gear
is being lowered, a pawl engages the drum and the
braking action retards the speed with which the wheels
are lowered. The single adjusting nut which regulates
the tension on the friction brake must be so adjusted
that the lowering speed of the wheels will not tear the
handcrank from the pilot's hand and possibly strip the
gears. Proper adjustment will prevent this but as an
additional- precaution the pilot must retain a firm grip
on the crank handle.

¢. POSITION OF WHEELS.—A mechanical position
indicator on the right hand cockpit shelf just forward
of the handcrank registers the approximate position of
the wheels as they are being raised or lowered and indi-
cates the “Up" position.

T WL
9. LANDING GEAR CONTROLS.

a. RETRACTING MECHANISM.—The landing gear
is retracted or extended manually by means of a hand-
crank located on the right side of the cockpit. Approx-
imately twenty-eight turns of the crank are required to
raise or lower the landing gear. The crank is rotated
clockwise to raise the gear and counter-clockwise to

lower it.

While extending the wheels, a point is reached
at which it becomes more difficult to rotate the
crank handle and there may be a tendency for

the pilot to stop and engage the ratchet lock.
However, the pilot should continue to rotate
the crank handle until it hits a stop indicating
that the gear is fully down.

The handcrank is aytomatically latched by a ratchet
acting on the crank while the wheels are being raised
or lowered. The ratchet is released by operating a small
lever just aft of the handcrank. After releasing the
ratchet lever, the crank remains locked until pressure

d. EXTENDED POSITION LOCK.—With the
wheels cranked to Full-Doun position, sufficient locking
force 1s exerted by the large operating chains, supple-
mented by a spring counterbalance unit, to prevent any
possibility of wheels retracting during landing and
take-off.

No adjustment is necessary on the counterbalance
unit. It is so designed that it will always exert the
proper force.

RESTRICTED 13
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e. BRAKE CONTROL.—The duo-servo hydraulic
brakes are operated by toe pressure on the upper part
of the rudder pedals.

f- ARRESTING HOOK CONTROL.—The arresting
hook located in the after fuselage is operated through
a system of cables by a control mounted in a slide under
the left hand cockpit rail.

To lower the hook rotate the handle up, pull it aft,
and rortate the handle down. To raise the hook, reverse
the procedure. About a twenty pound push is required
to retract the hook.
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Figure 11—

Arresting Hook Operation

The pilot shall insure that the control handle
is locked in the hook-down position prior to
landing aboard a carrier.

The approach light automatically goes on when the
arresting hook is lowered. A manual switch for the
approach light is provided in the after fuselage for use
in practicing carrier landings.

g TAIL WHEEL CASTER LOCK.—The tail wheel
drag link is equipped with a lock pin which locks the
caster in the trailing position. This lock pin is controlled
by a cable from the Tail Wheel Lock lever on the port
cockpit shelf. With the lever in the forward position,
the tail wheel is locked; in the aft position che tail wheel
is free to swivel, i.e. unlocked.

The primary purpose of this lock is to reduce the
possibility of ground looping on landing. Lock the tail
wheel immediately after taxiing into position for take-
off. The tail wheel will then remain locRed during
flight and during landing. Unlock the wheel after the
landing run has been completed in order to facilitate
taxiing.

For carrier operation, leave the tail wheel unlocked.

The rail wheel is a 360° swivel type equipped with
a spring-loaded, self-centering device. The tire is a
high-pressure type. Pressure should be kept at 110
pounds for normal operation and 175 pounds for carrier
operation.

10. WING FOLDING.

a. CONTROLS.—The wings are folded and spread
manually from the ground and are held in spread posi-
tion by locking pins operated by handcranks. These
handcranks are stowed in the leading edges of the wing
at the folding axes and are reached through doors se-
cured by latches.

b. SAFETY INDICATOR.—As the locking pins are
withdrawn, red metal flags are raised above the upper
surface of the stub panel in each wing. The pilot should
never take-off when any portion of either red flag shows
above the wing surface without investigating the wing
lock,

¢. TO FOLD WINGS.—Open the cover doors at the
wing fold and set the handcranks. Turn the handcranks
counter-clockwise to withdraw the locking pins. Move
the wings to folded position and set the jury struts or
cables into the fittings in the wing tips and outboard
end of the stabilizers. The two sets of jury struts, cable
and bar, are stowed in the baggage compartment of
the airplane.

4. TO SPREAD WINGS.—Remove the jury struts.
One man turns the locking pin crank handle fully
counter-clockwise to make sure the locking pin is in the
unlocked or fully out position. A second man then
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moves the wing into a spread position by pushing on
the wing tip. While the wing is being held in the full
spread position, the first man advances the locking pin
to a locked position by clockwise rotation of the hand-
crank. Continue cranking until the pin is in as far as it
will go and no part of the red warning flag appears
above the wing surface. Fold and stow the handcrank
and snap the cover door closed.

When unlocking to fold the wings or releasing
cables to spread wings, the wing will swing
dangerously fast to a drooped position unless
restraint is placed on the wing tip. If the wing is
allowed to swing free and the arc is misjudged,
damage may result to plane or personnel.

11. ARMAMENT CONTROLS.
a. GUNNERY CONTROLS.

(1)GENERAL DESCRIPTION.—Two .50 caliber ma-
chine guns and ammunition boxes are mounted in each
wing outer panel. The guns are charged manually and
fired electrically.

(2)GUN CHARGING.—Charging handle for each
gun is located beside the pilot's seat, two each outboard
of the right and left floor channels. Pull upward and
return to load each gun. The shell is then under the
hammer ready to fire. Guns need be charged manually
only once after installing the boxes and catching the
first shell behind the belt holding pawl.

By rotating the handle left or right while extended
to charge position, the handle can be locked in full
charge or an intermediate safety position to make it pos-
sible to operate safely with a shell in the chamber during
catapulting or landing operations.

(3)GUN FIRING.—The guarded gun master switch
marked Guns and the gun selector switches are mounted
on the pilot’s distribution panel on the right cockpit
shelf. The trigger switch is incorporated in the control
stick handle.

PUSKH N
BEFORE TURNING

1
PUSH INDOARD

- TURN COUNTER-
CLOCKWISE

Section |
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CHARGE
AND LOCK

The master switch must be on to fire the guns. By
use of the selector switches, the guns can be fired as a
battery or in outboard and inboard pairs. Closing the
trigger switch completes the firing circuit. Due to longer
chutes and deeper boxes, the inboard guns carry slightly
more ammunition than the outboard guns.

Individual fuses for each gun circuir are located in
the top of the distribution panel. Spare fuses for re-
placement are contained in sockets directly under the
active fuses.

(4)GUN SIGHTS.—The Mark VIII gun sight is con-
trolled by a switch and rheostat mounted on the left

FOLD WinGs

SECURE WITH
JURY STRUTS

Figure 12—Wing Folding Procedure
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instrument panel. The sight operates independently of
the gun master switch.

To use the sight, set the switch On and turn
on the rheostat. If the bulb does not illuminate, turn
the switch to On Alternate to use the spare filament.

The gun sight circuit contains a circuit breaker
with the reset button mounted in the main junction box
cover just below the distribution panel. In case of over-
load, reset the circuit breaker by pushing the reset button.

(5) GUN CAMERA.—An electrically heated and
operated gun camera, type AN-N-4, is mounted in the
leading edge of the port stub wing. On airplanes through
Serial Number 74358 a gun camera switch is installed
on the pilot's distribution panel. This switch is inde-
pendent of the gun master switch and must be Oz for
the camera to operate. The gun camera heating element
is always on when the camera is operated as it is con-
trolled by the gun camera switch. Pictures are taken
when the gun trigger switch is pressed.

The independent gun camera switch was elimi-
nated coincidentally with the installation of the rockets,
On airplanes Serial Number 74359 and subsequent, pic-
tures are taken by the gun camera when either the trigger
switch or the rocket switch is pressed and the Armament
Master Switch is on.

Fuses for the gun camera circuit are located under
the cover of the distribution panel.

(6) ELECTRIC GUN HEATERS.—Electric gun heat-
ers of the pad type may be installed over each gun
breech. A junction box is provided on the inboard side
of the inboard gun compartment in each wing for this
installation. The electric circuit is connected directly to
the generator and the heaters are on at all times when
the plug is connected to the junction box and the engine
is running.

b. ROCKET INSTALLATION.

(1) Rockets are installed on FM-2 airplanes Serial
Number 74359 and subsequent. The installation consists
of three Mk. 5 Series Aircraft Rocket Launchers mounted
on the undersurface of each wing. The wiring necessary
includes a Mk. 3 or Mk. 3-1 Station Distributor and a
firing switch. The lartter is the button on the top of the
control stick normally used for the bomb release circuit.
The station distributor is located below the instrument
panel forward of the control stick. Each launcher con-
sists of 2 streamlined posts; the forward post contains
a fuse arming control and the aft post contains both a
receptacle for the rocket firing lead and a latch to
restrain the rocker undl the instant of firing.

If the pilot is in the mrplane at the time the
rocket firing leads are connected, he should
be certain that the master armament switch is
OFF and that the station distributor “'safery”
plug is removed.

RESTRICTED
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(2) When the airplane is airborne and heading
away from friendly territory or approaching a target
range, the switches should be turned ON, The indi-
cator light on the station distributor will glow when all
switches are on; the intensity of the light may be varied
by turning the knob on the light (which regulates a shut-
ter). The station distributor switches should be turned
off before the airplane returns to its base.

(3) The SAFE-ARM switch on the station distribu-
tor must be in the ARM position to allow the instan-

- taneous nose fuse to arm and in the SAFE position to

al'»w e short delay fuse to funcion. When the base
fuse only is allowed to function, the rocket will pene-
trate the target before exploding.

(4) When the SINGLE-AUTO switch on the sta-
tion distriburor is set on SINGLE, a pair of rockets will
be fired each time the trigger switch is depressed; when
the switch is on the AUTO position, pairs of rockets
will be fired at automatically spaced intervals (0.3 sec.
with the Mk. 3, 0.1 sec. with the Mk. 3-1) while the
switch is held closed.

¢. TOW TARGET.—There is provision for the in-
stallation of a tow target release control on the right
hand cockpit floor channel as marked by a name plate
and for a release latch on the bottom of the fuselage.
The tow target is released by an upward pull on the
handle.

d. PYROTECHNICS. — Airplanes prior to Serial
Number 74659 have a pyrotechnic installation consisting
of a Mark VIII pyrotechnic pistol, a holster assembly
and a holder for four extra cariridges. The pistol and
cartridge holder are located on the cockpit left hand
shelf. To fire the pistol, withdraw it from the holster
and slide back the cockpit canopy. Fire overboard,
directing the fire away from the airplane.

12. ELECTRICAL SYSTEM.

a. GENERAL DESCRIPTION.—The electrical sys-
tem of this airplane is of the conventional single wire
design. The active fuses, spare fuses and spare bulbs
are stowed under the cover of the pilot’s distribution
panel. A standard receptacle is also provided in the
rear upper corner of the distribution panel.

With three exceptions, all electrical equipment in-
cluding the aforementioned receptacle, is connected to
the positive bus bar in the distribution panel and there-
fore is hot whenever the engine is running, i.e. elec-
tricity is being generated by the generator and/or when
the battery master switch is On or closed.

The three exceptions to the above are the gun
heaters, the radio destructor switch, and the recognition
lights. The gun heuters are connected to the generator
side of the cut-out and therefore are only On when the
engine is running and work independently of the battery.
The radio destructor switch and the recognition light
switch are connected to the bartery side of the battery
switch and therefore are always Hot,
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On airplane Serial Number 57044 and subsequent
a Generator Field switch is mounted on the distribution
panel. This switch is normally On and is to be put Off
only in emergency if the generator voltage regulator
fails and it is desirable to cut out the generaror field
to prevent damage to the battery and possibly other
equipment.

The generator cut-out is located afr of the main
junction box under the distribution panel.

The voltammeter, or on later models, the voltmeter,
is located on the forward face of the distribution panel
on the right hand cockpit shelf. Two pin jacks for test-
iing purposes are provided with the voluneter.

b. ELECTRICAL CONTROLS.—The electrical con-
trols, unless otherwise stated in a specific paragraph are
all located on the distribution panel on the right hand
cockpit shelf. The following controls are mounted on
the panel:

SWITCHES

Section Light Gun Camera
Flash Pitot Tube Heater

Formation Lights Starter
Wing Running Lights Primer
Tail Running Light Bartery
Gun Selector (2) Gun Master

Airplane Serial Number 57044 and subsequent:
Generator Field Master Radio

Airplane Serial Number 74059 and subsequent:
Master Exterior Light

Airplane Serial Number 74359 and subsequent:
Gun Camera Switch Master Armament

eliminated (Replacing Gun
Master)

Section |
Par. 12
RHEOSTATS
Electric Panel Light Instrument Panel
Cockpit Lights Lights
Compass Light Chart Board Light

¢. COCKPIT LIGHTING.—The cockpit and instru-
ments are lighted by a right and left cockpit light, a
compass light, a chartboard light, seven instrument panel
lights, and a panel light. Spare ‘bulbs are stowed as
described above. The lights are controlled by rheostats
with an Off position mounted on the pilot’s distribu-
tion panel.

4. SPECIAL LIGHTING.—A master exterior light
switch is installed on the distribution panel on airplanes
Serial Number 74059 and subsequent. This switch con-
trols all the exterior lights operated from this panel and
must be on when the section light, formation light, tail
or wing running lights are to be used. These lights are
all extinguished simultaneously when this master switch
is turned off.

The section and formation lights have individual
Bright-O fj-Dim switches and one common Flash-Off-On
switch. To operate the lights the combined switch must
be on On or Flash, and the individual switches set for
either Dim or Bright.

An approach light manual switch is built into the
approach light switch box just forward of Station 13 in
the baggage comparument. This manual switch is in
parallel with the automatic switch tripped by the arrest-
ing hook, and is used only for practice carrier landings
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without actually letting the hook down. This switch
must be turned on before taking off from the airport.

The recognition lights toggle switches and keying
switch are on the forward end of the left hand cockpit
shelf.

13. AUXILIARY CONTROLS.
a. SLIDING CANOPY.

(1) OPERATION.—The sliding canopy is oper-
ated by means of a large handle mounted in a slide on
the right hand side of the cockpit under the cockpit
rail. The handle is rotated upward and pulled aft to
open the enclosure. By rorating downwards, the handle
may be latched in any, one of four positions: Closed,
114 inches Open, 533 inches Open, and Full Open. An
angle clip on the lower left corner of the canopy may
be used to assist in opening and in closing the canopy.
A small door in the right'hand side of the fuselage just
below the windshield gives access to the cockpit from
outside for the purpose of operating the handle when
the canopy is closed.

(2) EMERGENCY RELEASE.—The trolley slides
at the forward end of the canopy are fastened to the
canopy proper by quick release latches. These latches
consist of pins joining the slide and the canopy. The
release pins should be kept lubricated with a thin coat-
ing of grease at all times to permit easy removal. See
Figure 31 and Section IV, Paragraph 1, for emergency
release operating instructions.

b. WINDSHIELD DEFROSTER.—A T-handle con-
trol for the windshield heat defroster is located above the
left rudder pedal just forward and below the instrument
panel. To introduce heat into the air space between the
double windshield, pull the handle aft and rotate clock-

wise to lock.
¢. COCKPIT AIR INTAKE.—A toe operated valve
located at the base of the compass mount forward of the

control stick introduces fresh air into the pilot's cockpit
from an intake in the right hand stub wing.

d. PILOT'S SEAT ADJUSTMENT.—A control lever
for the vertical adjustment of the pilot's seat is located
on the right hand side of the seat. Movement aft re-
leases the locking pin in the seat stanchion and allows
the pilot to lower the seat by body weight, or raise it
through the tension of the shock cords to any one of
seven positions,

e. SHOULDER HARNESS. — The shoulder harness
should be connected to the spring on the rear of the
pilot’s seat. The lever on the left hand side of the seat
controls the spring. When this locking handle is in the
aft position the spring allows the pilot unrestricted
movement; in the forward position the handle locks the
harness spring. To move the handle, the knob must first

be depressed.

In installing the harness, pass the shoulder straps
over the bar just below the pilot's headrest. This bar
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Figure 13—Fuselage Contents Arrangement

takes up the extra loads during arrested landings which

. CHART BOARD.—Th ; 4 & focated
might otherwise crush the pilot’s seat. & e chart board is locat

directly beneath the main instrument panel. It may be
f- MAP CASE.—A canvas map case including a pad pulled aft provided the clasp on the left hand corner
and pencil holder is installed on the left hand side of is released. This clasp is installed to hold the board in
the cockpit above the shelf under the cockpit rail. place when the airplane is catapulted.
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1. BEFORE ENTERING THE PILOT'S
COMPARTMENT.

: “NORMAL OPERATING INSTRUCTIONS

a. FLIGHT LIMITATIONS AND
RESTRICTIONS.

(1) MANEUVERS PROHIBITED.

(a) No standard maneuvers are prohibited when
operating without droppable fuel tanks. Catapulting,
field landings, and arrested landings are permissible with
100-pound class bombs on the wing racks.

(b) When carrying one or more droppable tanks
the following maneuvers are not permirted:

loops Immelman rurns
snap rolls normal spins
chandelles prolonged spins

When such tanks are carried the following maneuvers
are permitted:
wing overs
vertical turns
 aileron rolls (only for entering a dive)
inverted flight (only for entering a dive)
(2) PERMISSIBLE ACCELERATIONS

Gross Weight Permissible Positive

Pounds Acceleration
7700 7.5g*
7800 7.4g
8000 7.28
8200 7.0g

*When carrying filled droppable fuel tanks the maxi-
mum permissible positive acceleration is 4.0g.

(3) LIMITING AIRSPEEDS.

(a) DIVING.—Terminal velocity dives are per-
missible with the airplane equipped as a fighter or as a
bomber with two 100-pound class bombs on the wing
racks. Speed with droppable tanks is unrestricted pro-
vided the tank and sway braces are correctly installed,
i.e., the forward sway brace shank is in the sway brace
wing socket as far as possible so that slight tank defor-
mation will not allow the brace to drop out of the
socket.

(b) WING FLAPS.—There is no limiting air-
speed for lowering the wing flaps. Regardless of the
position of the flap control valve, the flaps will not come
down if the airspeed is in excess of 130 knots (150
MPH) as air pressure holds the flaps up until the air
speed has dropped below that point.

(¢) LANDING GEAR.—There is no limiting
airspeed for lowering the landing gear. However, if the
gear is lowered above the airspeed of 150 knots (172
MPH), air loads on the gear will cause the handcrank
to whip free and spin rapidly. :

These limitations may be supplemented or superseded by instructions included in Service Publications.

b. EFFECT OF INITIAL GROSS WEIGHT.—Be-

fore entering the airplane for any flight the pilot should
obrain the initial gross weight of the airplane and then
consult flight charts included herein to determine the
characteristics of the airplane at the given loading con-
dition. For example, the difference in loading berween
normal fighter and overload fighter will necessitate an
additional take-off distance of approximarely 100 feet
in a 15 knot wind. Also radically affected by weight
changes are the rate of climb, landing distance and
service ceiling.

¢. AIRPLANE ENTRY.—rcntry into the airplane
when the canopy is closed should be from the starboard
side. A step and hand hole are provided on each side
of the fuselage. To open a closed canopy, unfasten the
small door marked Enclosure Release located just below
the windshield on the starboard side. Reaching inside,
rotate the canopy handle upward and push aft.

2. PRE-FLIGHT CHECK LISTS.
a. PILOT'S STANDARD CHECK LIST.
(1) Adjust the harness, making certain that the
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1 namess msT pass over SUPPORT BAR UNDER HWEADREST

2  ADJUST SEAT
A : \ 3 TEST FREEDOM OF CONTROLS

HISFECT COCKPIT FOR LOOSE
ARTICLES WHICH MAY POUL CONTROLS

INSPECT CANOPY EMERGERNCY
RELEASE FOR POSITIVE ACTION

9 rveL uANTITY eweck

TEST ARRESTING
NOOK OPERATION

10

TEST QUNSI@NT SWITCH
FLICK TO ON-ON ALTERNATE

ZERO SET INSTRUMENTS
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shoulder harness passes over the support bar under the
headrest.

(2) Adjust the seat to the desired level.

(3) Test controls for freedom of movement.

(4) Inspect cockpit for loose objects which may
foul the controls.

(5) Check each wing for visible red flag which
would indicate that the wing fold locking pin is not
securely locked.

(6) Inspect the canopy emergency release pin to
see that it is straight and lightly greased.

(7) Test the freedom of operation of the arresting
hook by lowering and raising, making certain that it

locks in the extended position.
(8) Uncage all instruments and check for zero set-

tings. Test the setting knobs for freedom of movemeat.
NOTE

The gyro horizon and directional gyro indica-
tors should be left uncaged at all times except

Section |l
Par. 2a

during maneuvers in which the operating limits

of the indicators would be exceeded. The oper-

ating limits are:

Dive or Bank, Left
Climb or Right

Gyro Horizon Indicator 70* 100°

Directional Gyro Indicator  55° 558

(9) Wind the clock and set it to the operations’
office time.

(10) Turn on the battery switch and check fuel
quantity on the gauge.

(11) If a pyrotechnic pistol is installed, inspect the
shells for proper colors.

(12) Check the oxygen equipment as outlined in
Section V, Paragraph 1c.

(13) Test the operation of the gun sight by turning
on the battery switch and, with the rheostat turned up,
flicking the gun sight switch from On to On Alternate.
Make sure that both filaments are working.
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(14) There is no test for quantity of ammunition
other than a visual inspection of the ammunition boxes.
However, gun loading can be checked by operating the
gun charging handles until a loaded shell is ejected from
the bottom of the wing. As this operation leaves a
loaded shell in the gun chamber, take-off should be
accomplished with the gun charging handles locked
in safety position.

(15) Check the radio equipment as outlined in
Section V, Paragraph 2e.

b. SPECIAL NIGHT CHECK LIST.

(1) Complete check list indicated above.

(2) With the battery switch on, turn up the rheo-
stats to test the cockpit lights, instrument panel lights,
compass light, and chartboard light.

(3) Test the section and-formation lights by oper-
ating the switches.

(4) Have a ground crew member check the ap-
proach light operation when arresting gear test is made
as outlined in Paragraph 24(7).

(5) Check the operation of the recognition lights
by use of toggle and keying switches.

3. FUEL SYSTEM MANAGEMENT.

Before starting a take-off, switch the fuel selector
valve to the Main Tank using the emergency fuel pump
to insure the proper system pressure. If droppable fuel
tanks are carried, use about 15 gallons from the main
tank to allow room for vapor return. Then switch to
the droppable tanks, using that fuel first inasmuch as
the tanks greatly increase drag and cause restrictions
to be placed on maneuvers. When switching tanks,
turn on the emergency fuel pump, move the selector
switch to the proper tank, and check engine gauge unit
for fuel pressure as the emergency fuel pump is turned
off. If the pressure drops, turn on the emergency fuel
pump again.

Fuel may be drawn from either droppable tank but
the pilot should compensate by means of the trim tabs
for the loss of weight on one wing as the fuel is used.
Trim tab adjustment will compensate for a full tank
on one wing and an empty tank on the other.

The emergency fuel pump is also used in case of
fzilure of the engine driven pump or of lowered fuel
pressure due to high altitudes.

Landing should always be attempted with fuel from
the main tank and with the emergency fuel pump on.

4. FUNCTION OF THE MANIFOLD PRESSURE
REGULATOR.

a, To obtain automatic regulation of manifold pres-
sures necessary for Water Injection operation, a Delco
Remy MP Regulator has been installed. This Regulator
is adjusted by the pilot's throttle control lever. Move-
ment of this lever selects the manifold pressure at which
the pilot wishes to operate and sets that pressure on the
Regulator. The Regulator then takes over to hold the

Section Il
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selected manifold pressure through all conditions of
flight within the critical altitude of that MP-RPM setting.
As the airplanc is climbed the Regulator opens the car-
buretor throttle as necessary to maintain the selected
pressure until at the critical altitude for that operational
setting the carburetor throttle is wide open. If the climb
continues and RPM is held constant, the Regulator holds
the throttle wide open. Further advance of the throttle
control lever will have no effect as the carburetor thrortle
is already wide open.

Preliminary calculations suggest that the link-
age between the Regulator and the carburetor
throttle will not permit Regulator to fully
open the throttle when in lower MP ranges.
Until definite information is available, the
pilot may consider the Regulator as fully
automatic at operation above G609, power.
When operating below 609 power and mani-
fold pressure starts to fall off, again move the
throttle control lever forward to reselect the
desired MP. The Regulator will then hold
the selected pressure until the critical altitude
for that MP-RPM setting is reached.

b.Movement of the supercharger control lever from
Low Blower position to High Blower position auto-
matically lowers the throttle selected manifold pressure
about 4 inches Hg to values approximately consistent
with engine calibration curves.

5. COMBAT POWER.

a. A joggle in the throttle control quadrant rail marks
the Take-off and Military Power position of the throttle
control on airplanes equipped with R-1820-56W engines;
it marks only the Military Power position on airplanes
in which the R-1820-56WA engine is installed. When
the throttle control lever is against the stop and the
RPM is 2600, the pilot obrains Military Power, using
Low blower below 13000 feet or High blower above
13000 feet. Movement of the throttle control lever past
the joggle stop to the full forward position allows an
additional boost (Combat Power) to a maximum of 50
inches Hg in Low blower, 52 inches Hg in High blower
while the water is flowing and 46 inches Hg manifold
pressure in High blower when the water is exhausted.

b. The water will low only in High blower at Combat
Power. The manifold pressure regulator will permic a
maximum of 52 inches Hg while the water is flowing
and will automatically reset the manifold pressure to
a maximum of 46 inches Hg when the water is exhausted.
When the manifold pressure drops to 43 inches Hg in
High blower the regulator will stop the flow of water.

Continuous operation at Combat Power is lim-
ited to § minutes. Maximum cylinder head
temperature is 248C°,
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6. STARTING.

a. NORMAL STARTING CHECK-OFF LIST.
(1) Leave the ignition switch on Off.
(2) Set the mixture control in Idle Cut-Off position.

Figure 15—Starting Check List

1 (3) Move the throttle full forward.
1GN 1T 10N (4) Rotate the engine by hand for four or five
SW ITCH OFF revolutions in the normal direction. If an abnormal

effort is required, remove the spark plugs from the
lower cylinders to determine whether liquid has col-
lected in the cylinder.

This installation has a tendency for oil to
collect in the cylinders when engine is not
operating. If engine is not pulled through by
hand before starting, "liquid locks” with bent
and broken lower link rods will result.

(5) Move the fuel selector valve handle to Main

Tank.

(6) Fully open the cowl flaps.

(7) Push the propeller circuit breaker switch to
insure that the circuit is closed.

(8) Snap the propeller selector switch into Auto-
matic position.

(9) Push the propeller governor control knob full
in for take-off RPM.

(10) Push the carburetor air control knob full in
for Direct Air position.

(11) Lock the supercharger control in Low posi-
tion.

THROTTLE OPEN
MIXTURE IDLE
CUT OFF

B OR B REVOLU-
TIORS IN NORMAL
DIRECTION

(12) Insert a cartridge into the starter breech and
lock the breech.

9

PUSH IN FOR
DIRECT AIR

RESET CIRCUIT
BREAKER

PUSH IN FOR
TAKE-OFF RPM

7

SELECTOR
SWITCH
AUTOMATIC
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(13) Set the throttle for 1000 RPM. Do not pump
or move the throttle abruptly until the engine is running
smoothly.

(14) Snap on the battery switch.

(15) Snap on the emergency fuel pump to build
up a pressure of 14-16 PSL.

(16) Close the primer switch for three to five
seconds immediately before firing the starter. The exact
amount of priming will be varied as indicated by ex-
perience.

(17) Turn the ignition switch to Both.

(18) Snap the starter switch to fire the cartridge.

(19) Advance the mixture control to Auto Rich as
the engine fires. If the engine stops immediately, return
the mixture control to Idle Cut-Off position and switch
off the emergency pump.

(20) Flick the primer switch intermirtently until
the engine runs smoothly.

(21) Idle the engine at 1000 RPM.

If in starting, oil pressure is not indicated in ten
seconds, shut down the engine and investigate.

b. HARD STARTING.

(1) Follow the starting check-off list carefully.
Wait a few minutes to allow any of the spilled fuel to
drain out of the intake ducts and to permit the cartridge
starter to cool before repeating the artempt.

(2) If it is suspected that the engine is over-primed,
clear the cylinders and induction system of excess fuel
by the following procedure:

(a) Mixture Control.......c.cccvvvirrernnn. Idle Cut-Off

20

IDLE -
1000 RPHM

FLICK PRIMER

19 INTERMITTENTLY
UNTIL ENGINE
RUNS SMOOTHLY

ADVANCE TO AUTO
RICH AS ENGINE
FIRES

17
ON TO FIRE
CARTRIDGE .

16

IGHITION SWITCH
ON BOTH

@ 12 ser ror 1000 mew

n

15

CLOSE PRIMER FOP 3 TO
B SECONDS IMMEDIATELY
BEFORE FIRING STARTER

T
N 14 =
3 MERCE
13 < EMERGENCY ar NEY
BATTERY ON EYEL. PUnR
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(&) Auxiliary Fuel Ppmp.......ccooiiininnn, Off
(c) Xgnition; Switch. uauinsimbaimiaiiemnie Off
(&) Throttle e i AN Full Open

(e) Rotate engine by hand.....4 or 5 revolutions

(3) If the propeller turns over but the engine fails
to start, do not fire more than three cartridges consecu-
tively without allowing a period of at least five minutes
for starter parts to cool. If the starting attempt fails to
result in the normal rotation of the propeller, another
cartridge should not be fired until the trouble has been
determined and corrected. In the event of a safety disc
failure, turn the engine propeller by hand to determine
whether the engine is free. If the cartridge should fail
to fire, do not remove the cartridge from the breech
for at Jeast five minutes.

COWL FLAPS

FULL OPEN m

In all circumstances Type C cartridges should
be used.

(4) After starting, if heavy viscous oil is indicated
by oil pressure that is too high, fluctuates, or falls off
when engine RPM is increased, the dilution valve may
be operated intermittently (not continuously) to correct
the condition. This is not considered good practice and
should be used only in emergency. Allow adequate
warm-up before taking off with diluted oil except in
cases of extreme emergency.

¢. EMERGENCY OPERATION OF CARTRIDGE
STARTERS.—If the cartridge starter fails to fire because
of an open circuit, the following emergency method can
be used: Connect two flashlight bartteries to a brass prod
and a battery clamp. Insert a momentary contact toggle
switch in the circuit berween the batteries and the brass
prod. Ground the battery clamp to the fuselage. Insert
the prod directly against the electric contact strip in the
lower part of the cartridge starter breech completing
the circuit by closing the switch. This will fire the cart-
ridge. Other controls are operated as in the normal
starting pmcedure outlined above.

2

CARB. AIR
FULL IN

THROTTLE FROM 1000 d. IN CASE OF FIRE.
10 4200 A3 ERGIRE (1) The pilot should visually check to ascertain
RUNS: ONOOTNLY that a |:|.-n:r1:1bexl-J of the ground creir is on duty off his
wing tip with a fire bottle before starting the engine.
(2) If an engine fire breaks out while starting,
turn the fuel selector valve Off, switch the emergency
fuel pump Off, increase the throttle setting but keep
the ignition switch On until the propeller has stopped
turning. This will suck any fuel and fire in the lines,
ducts and carburetor into the engine where the fuel will
be ignited, partially dissipated and passed out through
the exhaust with the flames. If the fire continues or
shows any signs of spreading the fire bottle should be

CMECK ENGINE employed by the ground crew.

GAUGE URIT 7. GROUND CHECK.

S e S N S R a. WARM-UP.
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ADVANCE THROTTLE ToO
ATTAIN 30 IN. HG

” AUTOMATIC. PUSH

/ KNOB IN FOR TAKE-

OFF RPM
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CHECK:

0IL PRESSURE
€5-75 P,.S.I. FUEL PRESS~-
URE 16-184 P,.5.1. OIL
TEMPERATURE 60° C - 90° ¢

Figure 17—Engine Operation Check

(1) Fully open the cowl flaps.

(2) An oil pressure of 65-75 PSI is desired. 1f
uxeessive pressure is obrained in cold weather, operate
at 800 RPM until the oil pressure drops to the desired
range.

(3) Push carburetor air control full in for Direct
position.

(4) Idle the engine at 1000 EPM.

(5) When the engine fires smoothly, gradually
open the throude to 1200 RPM and run it at this speed
until the oil inlet temperature reaches a minimum of
0°C (K6 F).

b. ENGINE CHECK,
(1) Open the throttle to 30 in Hg with propeller
set for take-off RPM.
(2) The oil pressure should maintain 65-75 PSI.
If the oil pressure drops or fluctuates when the throttle
s open, reduce speed z2nd continue with the warm-up
procedure.

PROPELLER IN
AUTOMATIC TAKE=OFF

2000 RPM

BOTH TO

LEFT DROP Y/ RIGHT

OF LESS S DROP OF

THAN 100 LESS THAN
SET THROTTLE AT RPM 100 RPM

c. MAGNETO CHECK
(1) With the propeller controls in the take-off posi-

tion, advance the throttle to obtain approximately 2000
RPM.

(2) Move the magneto switch from Bath to Left.
The tachometer should show a drop of less than 100
RPM.

(3) Move the magneto switch from Left to Both.
Wait until RPM stabilizes and move switch to Right
The tachometer should again show a drop of less than

100 RPM.

d. CARBURETOR IDLE MIXTURE CHECK.—
Make idle mixture check with throttle set for 600 RPM
and auxiliary fuel pump "ON". Move the mixture con-
trol lever smoothly and steadily into the IDLE CUT-
OFF position and observe the tachometer for any change
in RPM. Return the mixture control lever to AUTO-
RICH position before the engine cuts out. The smallest
noticeable rise in RPM during the check indicates a

RETURN TO BOTH

Figure 18—Magneto Operation Check
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OPEN THROTTLE TO 30
IN. HG WITH ENGINE

OPEN
GRADUALLY

RETARD
GRADUALLY

_ﬁt -‘.-.‘.
()

STEADY DROP IN
|\ MP NO LAG OR
SPURTS

1700

GAIN SHOULD
BE STEADY
AND HELD AT
2000 RPM FOR
ONE MINUTE
WITHOUT
WAYERING

3 N
SET THROTTLE AT 30 IN.HG
WITH ENGINE SPEED OF
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CYLINDER HEAD
TEMPERATURE NOT
TO EXCEED 232° C

HIFT TO "HIGH"

LOWER. A DROP OF
PPROX. ¥ IN, HE
IN MP WILL RESULT

]
B
&

Figure 19—Manifold Pressure Regulator Check

satisfactory idle mixture adjustment, in order to permit
idling at low speeds without danger of fouling plugs
and at the same time to afford gcod acceleration char-
acteristics. A rise in excess of 50 RPM indicates too
rich a mixture. No rise or a drop in RPM indicates too
lean a mixrture.

¢. MANIFOLD PRESSURE REGULATOR CHECK.

(1) With the prop.er controls in the Take-Off
position, open the throttle gradually to obtain 30 inches
Hg manifold pressure. During this operation the RPM
should climb steadily without lag or irregularities.

(2) Pull propeller governor control back to obtain
1700 RPM without changing the throttle and shift to
high blower. A manifold pressure drop of 4 inches Hg
should result. After the manifold pressure has stabilized
return to low blower and note return of manifold | res-
sure to 30 inches Hg.

(3) Rerurn propeller governor control to Take-Off
position and retard throttle to warm-up RPM.

f. PROPELLER OPERATION CHECK.
(1) MANUAL.

(a) Propeller circuit breaker “"ON.”

(b) Set Propeller selector switch in “Fixed
Pitch.”

(¢) Hold selector switch in Increase RPM until
a gain in RPM is noted on the tachometer then release
switch (Return to Fixed Pitch).

(d) Hold selector switch in Decrease RPM until
a drop in RPM is noted on the tachometer then release
switch (Return to Fixed Pitch).

(2) AUTOMATIC.

(a) Set propeller selector switch in Automatic.
Push propeller governor control knob all the way in
for Take-Off RPM.

(&) Set throule w obtain 1800 RPM.

(¢) Pull out the propeller governor control knob
until a decrease of approximately 200 RPM is obtained.
A steady speed without surging should result.

(d) Rerurn the propeller governor control knob
to take-off RPM (full in). The original RPM (1800)
should again be attained showing that the propeller
is operating correctly in Automatic.

With the Curtiss Electric Propeller, an ade-
quate supply of electrical energy fos Automatic
control of propeller is essential for a safe
take-off and operation in flight. Pilots should
therefore form the habit of checking the am-
meter or voltmeter during ground checks for
an indication of current flow from the gen-
erator. The engine speed should be well above
1100 to 1300 RPM (at which speed the gener-
ator cuts out) when this check is made. If the
generator is not supplying current to the elec-
trical system, the reserve electrical energy of
the battery is all that is available. To attempt a
take-off and flight under these conditions may
be disastrous.
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MANUAL FIXED PITCH

"DEC RPH®
/. . UNTIL LOSS
J/ IMC RPM"
o UNTIL GAIN IS NOTED
IS OTED

4 SHOULD RETURN
FULL IN
~ TO 1800 4

AUTOMATIC

SET THROTTLE
FOR 1800 RPM

~ PULL OUT FoOR
200 RPM DROP

SELECTOR 1IN
AUTOMATIC

~~ @0V, CONTROL

2’

Figure 20—Propeller Operation Check

g- SUPERCHARGER DESLUDGING OPERATION.

(1) BEFORE FLIGHT.—During warm up prior
to each flight, operate the supercharger in each blower
position for two 30 second periods. Make these shifts
with the engine turn up about 1000 RPM.

(2) AFTER FLIGHT.—To desludge the super-
charger more completely, operate the engine in each
blower position at about 1000 RPM for 30 seconds or
more after each flight. The procedure of raxiing land
based airplanes back to the line in high blower satisfies
this requirement. Carrier based aircraft need not desludge
after flight.

b. SUPERCHARGER CHECK.—Whenever it is de-
sired to check the operation of the supercharger proceed
as follows:

] PROPELLER iIN FULL
LOW FIXED

RECOKRD RPM

3

2 N
o3 THROTTLE 30 IN. WG
LOW BLOWER

KRETARD THROTTLE
TO ENBINE SPEED
Se. OF 1700 RPM

& 4

(1) With the propeller controls in the Take-off
position open throttle to obtain 1700 RPM.

(2) Shift to high blower and open throttle further
to obtain 30 inches Hg and note RPM.

(3) Close throttle completely. Shift to low blower
and open throttle to 30 inches Hg again.

(4) If RPM is appreciably higher now than with
30 inches Hg in high blower the check is satisfactory.

8. EMERGENCY TAKE-OFF.

Emergency take-offs without full warm-up are not rec-
ommended. The engine has a tendency to run cool and to
cool even further while taxiing. In an emergency, take-
off may be made when oil-in temperature is 20°C and oil
pressure remains steady after opening the throttle.

CHECK RPM
DROP OF 150
\UNDER STEP 3

READJUST
THROTTLE
30 IN. HG

Figure 21—Svupercharger Check
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5

LOCKED OPEN

4 6
RUDDER TAB
AILERON TAB 2-1/2 MARKS
MEUTRAL NOSE RIGHT

MO MMMT  PROAE LY

8 RUDDER TAB

COWL FLAPS OPEN

O

7  MAIN TANK

GOVERNOR CONTROL
FULL IN
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SUPERCHARGER
SET LW MIXTURE COFTROL

AUTO RICK

14

INCREASE
THROTTLE TO
86.5 IK. K& OR

FULL THROTTLE
POR “A™
ENGINE

ONLY.

CARBURETOR AlIK $Ekg.=:=U=EAD

LIRECT 1IN 120 °¢ - 205 °¢

15

CHECK ENMGINE GAUGE
READING OIL TEMPERATUPE
%00 C to 90° C OJL
PRESSURE 6% - 75 P.S.1.
FUCL PRESSURE 16 - 184
P.5.1.

CRAMK P WHEELS
AS SOON AS SAFELY
AIRBORNE
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9. TAXIING INSTRUCTIONS.

No unusual characteristics exist. Turns of 360° in
either direction may be made with ease. Brakes should
be carefully applied as the airplane has a tendency to
nose over when the brakes are jammed on.

In all taxiing operations caution should be exercised
to insure that the tail wheel is unlocked whether the
plane is handled by a tractor or under its own power.
The tail wheel locking pin may be sheared off otherwise.

As the engine cools during taxiing, further warm-up
is usually required to bring the cylinder head tempera-
ture above minimum before entering the take-off run.

10. TAKE-OFF.

a. DISCUSSION.—Before starting the take-off run see
that the temperatures are above
the low limits and not near the upper limits.

Cylinder Head Temperature..............248 °C Maximum

Oil-in Temperature 30°C Minimum
20°C Emergency
Oil Pressure 65.75 PSI

Fuel Pressure
(With emergency pump on) 16-1815 PSI

For a rolling start, open the throttle gradually
until a maximum of 46.5 in. Hg is obtained. The
airplane will take itself off from a three-point position
at about 70 to 75 knots.

In a standing start, gradually release the brakes
when the manifold pressure reaches about 25 in. Hg. If
the brakes are held, the tail begins to jump at about 30
in. Hg.

If it should be necessary to take-off in a cross wind
make every attempt to keep the wind from the left.
Adjust the rudder tab right in accordance with the
strength of the cross wind.

Regardless of the altitude of the airport always
take-off in low blower.
b. EXPANDED TAKE-OFF CHECK-OFF LIST.

(1) Visually check signal flags in wing to be cer-
tain that wings are spread and locked.

(2) Lock the tail wheel.

(3) Lock the cockpit enclosure in Full Open
position.

(4) Set the aileron tab in neutral.

(5) Set the elevator tab in neutral.

(6) Set the rudder tab control at 214 units nose
right. ;

(7) Switch the fuel tank selector valve to Main.

(8) Open the cowl flaps.

(9) Set the propeller selector switch in Automatic
with the push-pull knob full in for Take-off RPM.

(10) Set supercharger control in Low.
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(11) Set the mixture control in Auto Rich.
(12) Flick on the emergency fuel pump.
(13) Move the carburetor air control to Direct.

(14) Advance the throttle to the stop to obtain
46.5 inches Hg manifold pressure (R-1820-56 and -56W
engines).

Move the throttle past the stop to full forward
position (R-1820-56A and -56WA engines).

On airplanes powered by R-1820-56 and -56W
engines, do not move the throttle control lever
beyond the stop for take-off. The exact position
of this stop should be adjusted to conform to
the take-off power determined for the opera-
tional area.

11. ENGINE FAILURE DURING TAKE-OFF.

To provide greater safety in the event of a forced
landing due to power failure, retract the landing gear
as soon as the airplane is safely airborne.

On take-off the landing gear should be brought
up immediately as high air loads caused by in-
creased speed make the cranking operation much

more difficult.

With power off or with low power this ship is
excessively nose heavy and, in the event of an
engine failure, will stall if a fairly good gliding
angle is not immediately assumed.

12. CLIMB.

a. DISCUSSION.—The best climbing airspeed for
this airplane is about 125 knots indicated. Speeds
slightly higher than this have very little effect on the
rate of climb but result in better cooling. At these
relatively low speeds it should be noted that the result-
ing reduction in Ram brings about a lower airplane
critical altitude. If after increasing airspeed, cooling is
not improved, the cowl flaps must be adjusted to hold
the temperature within the specified limits.

Above 20,500 ft. altitude do not exceed 2500
RPM. The use of 2600 RPM above this alri-
rude results in a loss of propeller efficiency.
The thrust, and consequently the airspeed, will
be improved at 2500 RPM and the fuel con-
sumption will be less than dt 2600 RPM.

b, RATED POWER CLIMB.—Operate according to
the Power Plant Chart and the Engine Calibration Curve.
The following table shows the throttle and supercharger
settings for this condition:
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TABLE |
BLOWER
FRESS. ALT. MAN. PRESS,, IN. HG RATIO
S.L. —5700 43— Full Throttle Low
5700 —14000 Full Throttle Low
14000—20700 38— Full Throttle High
20700—Up Full Throttle High

Cylinder Head Temperature of 218°C can be main-
tained continuously or temperature up to 232°C for one
hour.

¢. MILITARY POWER CLIMB.—Operate in accor-
dance with the Power Plant Charts and Engine Calibra-
tion Curve. The following table gives the throttle and
supercharger sertings for this condition:

TABLE 1l
BLOWER
PRESS. ALT. MAN, PRESS,, IN. HG RATIO
S.L. —3500 46.5— Full Throttle Low
3500 —13000 Full Throttle Low
13000—17800 43— Full Throttle High
17800—Up Full Throttle High

Cylinder Head Temperature of 232°C can be man-
tained for 30 minutes.

d. COMBAT POWER CLIMB.—The use of Water
Injection in climb in low blower below 1000 feet gives
very little advantage over climb with military power at
the same altitude. While the following table gives the
throttle and supercharger settings for a Combat Power
climb it also shows the effect of Ram, as discussed in
paragraph a, on the airplane critical altitudes by giving
the airplane critical altitudes while climbing and in level
flight. The Water Injection system (high blower) may be
operated with definite gain in power between approxi-
marely 6,500 feet (where the manifold pressure drops
to 42 inches Hg in low blower) and 17,800 feet (where
the manifold pressure drops to 43 inches Hg in high
blower).

TABLE 11l
BLOWER MAP AT FULL _CRITICAL ALTITUDE
RATIO  THROTTLE CLIMB LEVEL FLIGHT
Low 50 -1200 1200
High 52 (Wer) 7800 10800

High 46 (Dry) 11800 14400

Cylinder Head Temperatur: of 248°C can be main-
tained for § minutes.

For maximum performance, shift blowers at the
altitude where the manifold pressure is 42 inches Hg.

13. GENERAL FLYING CHARACTERISTICS.

s. CRUISING BELOW NORMAL RATED POWER.
—The mixture control should be in Axfo Lesn for the
cruising power operation as shown in the Engine Calibra-
tion Curve. If the head temperature cannot be kept be-
low 205°C with the cowl flaps open, the mixture should
be enriched.

Section I
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The cruising manifold pressure-RPM relationships
specified in the Engine Calibration Curve should not
be exceeded.

Cruising operations can be carried on at any power
below Normal Rated Power. The best fuel economy
is realized at powers below Maximum Cruise.

Use the Flight Operating Instructions Chart to deter-
mine recommended cruising conditions based on fuel
quantity and rate of consumption. Engine settings for

cruising conditions are condensed in the Power Plant
Chart.

b. CHANGING POWER CONDITIONS.
(1) TO INCREASE POWER.
(a) Set the desired RPM with the propeller gov-
ernor control.
(b) Then adjust the throttle to obtain desired
manifold pressure.

(2) TO DECREASE POWER.

(a) Set the desired manifold pressure with the
throttle. -

(b) Then set the desired RPM with the propeller
governor. Readjust the throttle, if necessary.

¢. SUPERCHARGER OPERATION.

(1) The supercharger high blower should be used
above 14,000 feet pressure-altitude for normal rated and
lower powers. The high blower should not be used for
cruising at altirudes which cruising power is available
in low blower since greater fuel economy is obtainable
in low ratio.

(2) Shift from Low to High blower as follows:

(a) Se. the mixture control in Awuto Rich and
switch the emergency fuel pump On to prevent the
engine cutting out.

(b) Close the throttle as necessary to prevent
exceeding the desired manifold pressure after shifting.

On those airplanes cquipped with the Water
Injection System the above step is not necessary
to avoid exceeding the desired .manifold pres-
sure after shifting as the manifold pressure
regulator will automatically reduce the throttle
setting. If, however, the throttle setting is in
the high brackets it should be retarded to ap-
proximately 509 to 609, throttle to avoid
shifting at high power.

(¢) Adjust the propeller governor to obtain
1700-1800 RPM (whenever possible). If many shifts
are made above 1800 RPM or if any are made above
2500 RPM, failure of the supercharger clutch or drive
may result.

(d) Move the supercharger control rapidly from
Low to High and lock.

(e) Readjust the RPM and throttle setting as
necessary to obtain the desired power.
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TO INCREASE POWER

START AT FRONT OF ENGINE

INCREASE MANIFOLD
PRESSURE WITH
THROTTLE

WITH PROPELLERN

GOVERNOR __J

TO DECREASE POWER

DECREASE MANIFOLO\Y
PRESSURE WITH
THROTTLE

2

DECREASE RPM
WITH PROPELLER
GOVERMNOR

START AT REAR OF ENGIME

Figure 23—Changing Power

(f) Return the mixture control to Auto Lean

and turn the emergency fuel pump off.
(3) Shift from High to Low blower as follows:

(a) Retard the throttle setting to 50% to 60%
throttle.

(b) Adjust the propeller governor to obtain 1500
RPM or less.

(¢) Shift rapidly from High to Low and lock
the supercharger control In that position.

(d) Readjust the propeller governor, throttle and
mixture control as necessary.

(4) Except in an emergency, do not shift more
often than at five minute intervals while in flight in
order to provide sufficient time for the dissipation of
heat generated during the clutch engagement period.
This restriction need not be observed during checking
operations on the ground because of low clutch loads
imposed at low engine RPM.

(5) The supercharger should be desludged before
and after each flight. See paragraph 7g for details of
the desludging operation.

d. STABILITY.—The trim tabs have sufficient range
to maintain stability. After initial flight the fixed tab
on the right aileron can be set to compensate for wing

heaviness.
NOTE

This airplane is slightly nose heavy, especially at
low power operation.

e. MANEUVERS WITH MANIFOLD PRESSURE
REGULATOR.—During the slow rolls or entrance into
dives or any maneuver producing a megative accelera-
tion the resulting loss of oil pressure in the manifold
pressure regulator on those airplanes equipped with the
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Water Injection system (R-1820-56W or R-1820-56WA
engine) causes a drop in manifold pressure. The amount
of drop increases as the critical altitude for the particu-
lar engine operating condition is approached, attaining
a magnitude that will almost cause the engine to cut out.

(1) This manifold pressure drop can be overcome
by increasing the throttle setting as desired before going
into any maneuver producing a negative acceleration.
The throttle setting must, however, be returned to the
original setting as the negative acceleration drops off (in
most cases as the maneuver is completed) or a terrific
surge of power will result.

(2) Due to the above condition, it is recommended
that except during conditions where the original power
is definitely required during the maneuver, the original
throttle setting be retained and the power be allowed
to drop off temporarily.

If icing conditions are suspected on those air-
planes incorporating a Manifold Pressure
Regulator, switch immediately to alternate air.
As the carburetor starts to ice the Regulator
will automatically open the carburetor throttle
to compensate for loss of manifold pressure.
Therefore, the pilot receives no warning until
the carburetor has heavily iced.

f. OPERATION OF WATER INJECTION SYSTEM
FOR FAMILIARIZATION.—Full Combat Power is
authorized only in combar areas under emergency con-

Section Il
Par. 13e-14

ditions. For the purpose of familiarizing the pilot with
this equipment and checking its functioning without
realizing full Combat Power, the following procedure
is recommended:

(1) Climb to the altitude where the manifold pres-
sure begins to fall below 43 inches Hg in high blower
(approximately 17,800 feet, Military Power Critical
Altitude) with the thrartle open to the stop.

(2) Descend approximately 2,000 feet and at this
altitude close the throttle limit switch by placing the
throttle in full forward position. A momentary drop in
power followed by an increase in MP above 43 inches
indicates that water is flowing.

There will be a slight increase in manifold
pressure although full Combat Power manifold
pressure will not be obtained as the altitude
is above the “"Wet” Combat Power critical alu-
tude. Full Combat Power can be realized only
at lower altitudes.

14. STALLS.

Stalls are fairly gentle with ample warning in clean,
flapped or landing conditions. Warning appears as a
shudder in the airplane just previous to the development
of the full stall.

Stalling Speeds: Clean with power 68.5 knots
Flaps with power 61.0 knots

Landing condition
with power 50.0 knots

SHIFTIN
LOW RAT

FROM
0 -

=e i

e
RETARD THROTTLE 50-60% READJUST PROP, MIXTURE
HT,EH MIXTURE AUTO RICH ADJUST "g"- CONTROL AND THROTTLE
EMERGENCY FUEL PUMP ON CONTROL 1700 RPM EMERGENCY FUEL PUMP OFF

SHIFTING FROM
HIGH RATIO

RETARD THROTTLE
g 50-60%

WAIT 5 MIN —7
" BETWEEN \ ]

SHIFTS

IF PRACTICAL

ADJUST PROP
CONTROL 1500 RPM

SHIFT RAPIDLY

READJUST PROP
CONTROL AND THROTTLE

Figure 24—Supercharger Operation
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SET THROTTLE AT 20 IN.

CLOSE COWL FLAPS

HG MP. MIXTURE - AUTO LEAN

SET PROPELLER CONTROL
FOR 1700 RPM IN AUTOMATIC
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Figure 25—Diving Check List

Clean without power 74.5 knots
Flaps without power 67.0 knots
Landing condition

without power 65.0 knots

The airplane tends to drop one wing or the other
rather than mush after stall develops.

Aileron control is considered adequate at speeds ﬁve
knots above stalling speed but not at the stall. The
rudder, of course, may be used to raise a low wing after
the ailerons become ineffective.

15. SPINS.

Recovery from normal fully developed spins to the
left or right may be effected in 115 to 2 turns by the
application of full opposite rudder and forward stick.

Right spins have an erratic tendency at times and
will eventually become normal; however, during the
first five or six turns of the abnormal spin, recovery is
difficule and requires approximately four turns. If the
abnormal spin is allowed to continue it will become
normal after five or six turns and recovery can be
affected in two turns.

Inverted spins are normal and recovery is easy.

In the landing condition the airplane has a tendency
to start its rotation gently and then after about one
third of a turn whip into the spin. The spin is gentle
enough but has this peculiar whip in the early stages
of the rotation.

16. PERMISSIBLE ACROBATICS.

All the usual military maneuvers are permutted ex-
cept when carrying one or more droppable fuel tanks.
When such tanks are carried, wing overs, aileron rolls
and vertical turns are permitted; inverted flight is per-
mitted only for entering a dive.

17. DIVING.
a. DISCUSSION.—Stick forces in dives not approach-

ing a zero-lift dive are slightly aft, i.e. requiring a slight
forward force. In a zero-lift dive there are no stick
forces, i.e. the airplane tends to remain in the same
attitude. The engine shall not be allowed to turn over
3100 RPM and the manifold pressure shall be kept
below the limit for RPM and aldtude. If the engine
RPM does exceed 3100, close the throttle, shift the
propeller to manual and full decrease RPM, and re-
duce the airspeed to the minimum speed for a safe glide.

During the dive the airplane has a tendency to
droop the left wing and nose right. Correct this with
the aileron tab and slight rudder pressure. This ten-
dency increases as the diving speed increases and tab
changes must be made accordingly. As the airplane
comes out of the dive these tendencies drop off and
trim should again be changed accordingly.

If a high speed dive is anticipated, it is rec-
ommended that any tendencies the airplane
may have to assume other artitudes than those
desired be corrected with the stick and rudder
pedals. This should be done in lieu of use of

the trim tabs as slight changes in the angle of

the tabs cause large changes in the airplane’s

attitude and subject the trim tabs to high struc-

tural loads.

The terminal velocity of this airplane is approx-
imately 370 knots indicated at 15000 feet altitude
and 7200 pounds gross weight, To recover from
a terminal velocity dive a stick force of 75 to 100
pounds is required. There will also be a slight time lag
between the application of the stick forces and the re-
sulting change in the sirplane’s attitude.

b. EXPANDED DIVING CHECK-OFF LIST.
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(1) Close the cowl flaps.

(2) Set throttle to attain 15 in. Hg. with mixture
contrals in AUTO RICH if a prolonged steep dive is to be
undertaken. A shallow dive can be performed satis-
factorily in AUTO LEAN since the automatic mixture
control will not lag with a gradual loss of altitude.

Any manifold pressure from 15 inches up to
the maximum limiting manifold pressure for
the RPM and altitude may be used. Any mani-
fold pressure below 15 inches, if held in a
prolonged dive, will foul up the engine in the
same manner as do prolonged glides with a
closed throrttle. Care should be,taken, however,
not to let the manifold pressure build up over
the limits as altitude is lost. THE GREATER
THE MANIFOLD PRESSURE USED, THE
GREATER WILL BE THE DIVING SPEED.

(3) Set propeller control in “Automatic” at 2100
RPM.
(4) Lock the supercharger in “Low” blower.

(5) Retard throttle setting during dive in accord-
ance with above note.

18. NIGHT FLYING. (No Special Instructions)

19. APPROACH AND LANDING.
a. EXPANDED LANDING CHECK-OFF LIST.
(1) Crank the landing gear down.

CAUTION

Be sure the landing gear is fully down.

(2) Lock the tail wheel caster for land operation.
Unlock it for carrier operation.

(3) Lower and lock the arresting hook in position
for carrier landing. Leave the hook up for normal
landing.

(4) Open and lock the cockpit enclosure.

(5) Set the carburetor air control full in for
Direct position,

(6) Set the propeller governor control for 2100

RPM.

An approach speed of 85 knots is recom-
mended. In slower approaches, the airplane
has a tendency to nose down and lose stick
control.

(7) Lock the supercharger in Low regardless of
the airport altirude.

RESTRICTED
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(8) Move the mixture control into Auto Rich.

(9) Close the cowl flaps for a normal land ap-
proach. Open the cowl flaps for a power on carrier
approach only as necessary to maintain recommended
cylinder head temperatures.

(10) Lower the wing flaps.

(11) Move the propeller governor control full
“IN" just prior to landing.

(12) Open the cowl flaps wide just after landing.

When lowering the landing flaps on this air-
plane the engine may “cough” and lose as much
as 200 RPM during the operation. This drop is
normal and only temporary. It is caused by a
change in the mixture as the flaps are vacuum
operated, the vacuum being created by the low
pressure area in the carburetor venturi as
shown in figure 3 and explained in Section I,
paragraph 4.

b. CROSS WIND LANDING.—Follow the normal
check-off list. Maintain a steep glide path to a position
as close to the ground as possible. Do not attempt to
hold the airplane off the ground any length of time.
Allow the tail wheel to touch first with the caster
locked. These instructions apply to cross wind or
gusty conditions when holding off may give the wind
a chance to pick up a wing while lateral control is
sluggish.

¢. WAVE-OFF CONDITION.—Power suddenly ap-
plied tends to raise the nose. Therefore, care should
be exercised to push the stick forward or to use the
nose-down tab when suddenly applying power in a
Wave-Off. If this is not done a stall may develop.

Do not change flap settings. The flaps are forced up
by the air stream as speed increases.

20. STOPPING THE ENGINE.
a. EXPANDED PILOT'S CHECK-OFF LIST,
(1) Leave the cowl flaps fully open while idling
and for at least ten minutes after stopping.
(2) Leave the carburetor air control knob in for
Direct position.

(3) Set “the propeller control knob full in for
Take-Off RPM.,

(4) Leave the supercharger control in Low.
(5) Leave the mixture control in Awuto Rich.

(6) Set the throttle for 800-1000 RPM to cool en-
gine, and idle until head temperature drops below the de-
sired 200°C before stopping the engine.

It is desirable to shift the blower control at least
once while operating at this RPM. (High Blower will
not engage but the driving mechanism will be flushed.)
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(7) When engine has cooled sufficiently, increase (10) Snap off the barttery switch.
the speed to 1000-1200 RPM for one-half minute to (11) Turn Fuel Selector Switch to Off.
scavenge.
(8) Move the mixture control to Idle Cut-Off. b. OIL DILUTION. — When temperatures below

(9) When the propeller stops rotating, shut off -5°C (23°F) are forecast for the period before the next
the ignition switch.
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%: Figure 26—Approach and Landing Check Lis!

1
2

TAIL WHEEL LOCKED.
FOR LAMD OPERATION
UNLOCK FOR CARRIER
OPERATION

CRANK GEAR DOWN

ARRESTING HOOK
DOWN FOR CARRIER
OPERATION OWLY

4

LOCK SLIDING
CANOPY OPEN

CARBURETOR AIR
CONTROL IN FOR
DIRECT AIR

SET RPM AT
2100 MAXIMUM

RETARD THROTTLE
AS ALTITUDE
DECREASES

10

NORMAL APPROACH-
CLOSED, *PONER ON"
APPROACH-OPEN

ONLY AS NECESSARY

MIXTURE IN
AUTO RICH
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$33244

LEAVE COwL
FLAPS OPEN

IDLE AT 800-1000 RPM URTIL
CYLINDER HEAD TERPER!TURE
DROPS BELOW 2007C

INCREASE TO
1000-1200 RPM
FOR & MINUTE

AN :
no6AL, ! §

n
FUEL OFF

' o CARBURETOR AIR
DIRECT (IN)

BATTERY

BATTERY OFF

Section |l
Par. 210

SET GOV. CONTROL
FULL IN FOR
TAKE-OFF RPM

SUPERCHARGER
5 IN LOW

MIXTURE IN 8
AUTO RICH @ IDLE
",  CuT-0FF

WHEN PROPELLER STOPS
IGNITION OFF

Figure 27—Stopping the Engine

start, the lubricating oil should be diluted immediately
before stopping. If an oil dilution system is installed
in the airplane use the following procedure when low
temperatures are anticipated:

(1) Open the shut-off cock in the oil dilution line.

(2) Hold the engine speed constant at 1000 RPM.

(3) Turn the oil dilution switch on and hold it for
approximately two minutes.

When the dilution switch is turned on, there
will be a sharp drop in indicated fuel pressure.
Fuel pressure should return to normal immedi-
ately when the switch is turned off. If it does
not, stop the engine immediately and check the
valve for leakage.

(4) Still holding the dilution switch on, move the

mixture control to Idle Cut-Off. Hold the switch on
until the engine stops.

(5) Turn off the ignition switch when the propeller
stops rotatirig.

(6) Close the oil dilution shut-off cock. It should
be closed except when actually diluting the oil.

Do not overdilute. Dilute only when justified
by a forecast of temperature below -5 °C. Guard
against fire. If the oil has been diluted at the
last operating period, a mormal start and warm

up without rediluting should be made.

21. TIEING DOWN.

a. PARKING HARNESS.—The control parking har.
ness should be carried in the baggage compartment. To
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[o=a at s T A S SRS = s o e e ]
Figure 286—Mooring Diagram

{

HOOK TO TAKE UP SLACK

HOOK TO EYE BOLT
AT BULKHEAD WO.5

USE TIE DOWN RINGS AT
STATION NO,.73 WHEN
WINGS ARE FOLDED

CONTROL STICK

HOOK TO HOLE IN RUDDER PEDAL
ADJUST PEDALS TO LONG POSITION
TO TAKE UP SLACK

DO NOT USE
OUTBOARD TIE
DOWN RINGS
WHEN WINGS ARE
FOLDED

TIE WINGS BACK
WITH JURY STRUTS LOCK TAIL WHEEL

INSERT CHOCKS

USE TIE DOWN RINGS AT
STATION 158 WHEN

CANOPY COVER OPTIONAL
-] WINGS ARE SPREAD

i s e v 2
ROPE SLACK TO ALLOW

RT FR
AND DIRT FREE FOR ROPE SHRINKAGE
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prevent whipping of the control surfaces when the plane
must be parked outside, slide the cup of the device over
the control stick handle. The two cables fastened to the
same ring in the cup are brought forward and hooked
into holes in the pedal support arms. The other cables
are led aft and hooked into eye-bolts at either side of the
pilo’s seat and bulkhead No. 5. Slack can be taken up
by moving the pedals forward to Lomg position. The
spare hooks on the aft cables can be used to take up any
additional slack.

b. MOORING.
(1) Lock the tail wheel.

Section Il
Par. 21b

(2) Insert parking blocks.
(3) Slip the nose cover over the engine cowling
to keep the engine and accessories dry and dirt-free.

(4) If the wings are folded, use the tie-down rings
at Wing Station No. 73. Install the wing covers ove
the wing fold.

(5) If the wings are spread, use the tie-down rings
at Wing Station No. 154.

(6) Attach the tail rope to catapult hold back bolt.

(7) Spread the canvas cabin enclosnre cover over
the canopy and lash it down.
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POWER PLANT CHART

AIRCRAFT MODEL (S) PROPELLER (S) ENGINE MODEL (S)
2 OURTISS ELECTRIC =y g o Rl
HUB 05325D-A20 BLADES 109354-12 o,
GAUBE FUEL oilL OIL | CODLANT MAXIMUM PERMISSABLE PBIVING RPM:I100(30 Bek)
READING PRESS. | PRESS.| TEMP.| TEMWP. MINIMWUM RECOMMENDED CRUISE RPM:1200
MAXIMUM RECOMMENDED TURDO L1 H

DESIRED 17 |10 ([T5-%0
MAKIMUN 15 ™ 102

WINIMUM 16 |65 [60° (3)
IpLing 12 |25

OIL @RADE: EPEC. AR-TV-0-4LE
FUEL SRADE: 100/130 SPEC. AN-F-28

[~ OOMEAT POWER 5
(B-1820-56¥, -56WA CNLY) MILITARY POWER OPERATING WORMAL RATED MAX |MUM CRUISE
(COMBAT ECY) (MoN-COMBAT EMERGEMCY) COMNDITION (MAXIMUM CONTINUOUS) (womMAL OPERATION]
TIVR HINUTES THIRTY MINUTES TIME LIMIT 1 BOOH UsLIMITED UNLINITED
2us° 232% MAX. cvL. mp. Tewr. | 232% 218% 205°%
A0 Laa¥ (h) ATTO LAY (L) BLAINRE 70 LEAN ADTO LRaN
2600 (5) 2600 R. P. M. 2500 2100
wantr. | sueere | moEcCd] wanie. | sueen- | puec(2) 1':: PRESSURE g wanif. | sopem- | rue | wanir. | sueer- | RuRL
PRESS. | CHARGER |Gol/tn | PRESS. |CHARGER|Gol/Nin || ALTITUDE ¢ | Peess. |cwameer| epw(2) emess. | cuameen| apw (2)
e 60| 40,000 FT. |40l  BEFT 42 14000 yeed yom alw
YALDES -0 38,000 FT. |-&7.0 CPERATION BELOW
T 2600 -55,0| 38,000 FT. |-67.0 MILY POVER
EPd ONLY -s2.%| 34,000 FT. |-82.3
¥ -ua.y| 32,000 FT. |-ss.1
g 1.0 re | . 1.0 |-ws| 30,000 FT. |-ss.0] w2, 58 LT br)
Lz | 2w | = 12 || 28,000 FT. |-ws| 7.1, vt
E v | owe [ B [ 1w |ses| 260000 FT. [m7| pa. 2 |3 :52
x 1.5 re | B 1.5 |-s2.5| 24,000 FT. |-%.5| w.», 88 r.e. "3
f
1 r.T. 1.7 -28.6] 22,000 FT. |-10.8] .7, 7.2,
S > E B9 [asf 200000 FT0 |iza| 357 | B » | % B | &
_E 2.1 -1 21 |20.7] 18,000 FT. |-s2| 3g 103 | % E | &
- -
E 2.2 b - 2.1 -18.7 18,000 FT. .0 101 0
E =0 z.z hg E 2.0 [-1z.7] 14,000 FT. | 9.1 g: 100 ;o a
H| 2 7.t 1.9 |-s.8| 12,000 FT. | 62| y,2, 103 7.7, =
1] - -
£ 1| as r.T. 2.0 |-v8| 10,000 FT. | za| y.u, 110
=] 2.7 r.T. E 2.1 -o0.8 8,000 FT. | %0.5| p &, § 120 i? 5 65%
L 2.2 re. | B 2.2 31| 6,000 FT. | 9.6| p», 128 2 53
2.4 7.7 2.4 7. 4,000 FT. | w.7| W 1 29
5 2.7 46,5 g 5 2.5 1ol 2,000 FT. | 618 hg ;,;: 29 E:
2.8 k6.5 2.5 5.0/ SEA LEVEL |se.0| k3 128 29 b5
GENERAL WOTES
FOR COMPLETE CRUISING DATA SEE APPENDIX 11
iikhlm.n: APPROX IMATE U.5. @ALLOW PER NINUTY PER EMQINE NOTE: TO DETERMINE CONSUMPTION IN BRITISH
2) &PFi: APPROXINATE U.3. WALLOW PER WOUR PER EMGINE. TAPERIAL UNITS, RULTIPLY BY 10 THER DIVIDE
F.T.: MEANS FULL TWROTTLE OPERATION. Y 2. RED FIGURES ARE PRELIMINARY SUBJECT
VALUES ARE FOE LEVEL FLIGHT WITH RiM. TO REVISIO® AFTYER FLIGWHNT CHMECK.
TAKE-OFF CONDITIONS: ADPO KICH, 1LOW ELOWNR ONLY COMDITIONS TO AYOID: DO NOT OPERATE ANY OF THE ABOTE
B-1820-56, -56W1 M6.5 IN. 2600 BR ESGINES ABOVE 2600 ¥PuM IN EIGE BLOWEER.
B-1820-564, —56UA: JULL TEROTTIE (6) 2700 P

SPECIAL NOTES

(3) 30° MINTMUM POR NORMAL $AXE-QFY, 200 MINTMOM WOR SMERGENCT TAXS-QFY,

(4) USE ADYO LEAN TN FLIOE? A% ALL POVERS KICEP? DURING LANDING, LAMDING APPROACH, BAKE OFF, PROLONGED STEXP DIVES (X
WEEN COOLING IS INADBGUATE., USE ADTO RICE FOR ALL GROUND OPERATION AND THR EIDEPTIONS LISTED ABOVE.

(5) UE 2700 XPM IN 1OV BLOWER PCR OCMRA? PORENR WITE R-1820-S6%A ENOINK.

(6) APPROXTMATELY b9 IN. WILL XN OBTAINED UNDER STANDAND CCNDITICNS. OONSUIZ ¥HE ENOINE CALTERATICN OURVE,
FIOOEE k1, FOR XEOCM{ENUED POYER SETTINGE PR B.1£20-56, -5, -56¥, AND ~56UA ENGINES AT MILITANY AND

E-1-38

AAFWC-518

PATA AS OF 6-1-B%  pasep ox  ENOINE CALTRRAPION OUNVE, FIGURE M1.

WEA-A1-64- 100

Figure 29 —Power Plant Chart
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OPERATING DATA

1. POWER PLANT CHART.

This chart is intended to summarize the specific char-
acteristics and limitations of the engine and to provide
additional instructions and information. The Engine
Calibration Curve should be used to supplement the
data given here. The definitions of the engine power
ratings as shown on the chart are as follows:

a. TAKE-OFF.—Maximum recommended for take-
off under a five minute time limit.

b. COMBAT POWER.— The limits established by
the manufacturer and accepted by the Government
specifically for combat use under the specified time limit,

o

e T
ol =Ry
i i

limited to five minutes duration.

¢. MILITARY . —Maximum recommended for opera-
tion limited to thirty minutes duration.

d. NORMAL RATED (Maximum Continuous).—
Maximum recommended for continuous operation.

e. MAXIMUM CRUISE.—The maximum recommend-
ed economical power beyond which fuel consumption be-
gins to increase at a rapid rate.

2. AIR SPEED CORRECTION TABLE.

Figure 30 is an Airspeed Indicator Calibration Chart
showing the relationship berween indicated and acrual
airspeed in knots.

.Iw

CALIBRATED AIRSPEED -KNOTS i

i 100[HEiEE 150 200 250
INDICATED AIRSPEED -KNOTS

Figure 30—

Air Speed Correction Table
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1. SLIDING CANOPY EMERGENCY RELEASE.

To jettison the sliding canopy for emergency exit,
grasp the red painted rings on both sides at the forward
end of the canopy and pull aft. This removes the
pins holding the canopy to the track slide allowing the
slip-stream to tear the canopy free. It may be necessary
to give the canopy a slight push up into the air stream
if it is in a full closed position when the rings are pulled.

CAUTION

The pilot must pull the two emergency release

ins simultaneously so that both sides of the
canopy will be freed at approximately the same
time. Should one pin be pulled before the
other the pilot may be trapped or injured if the
airstream jams the canopy on the remaining
pin or whips it over as it is being torn free.

2. FIRES.
Open the canopy and gain as much aliitude as pos-
sible.

a. ENGINE FIRES.—Although no absolute rule can

RESTRICTED
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EMERGENCY OPERATING INSTRUCTIONS

be made to control a fire in the engine section, the fol-
lowing procedure is offered as a guiding principle to be
followed in the order listed in case of fire in flight or
on the ground.

(1) Turn the fuel selector valve to the Off posi-
tion, thus stopping the flow of fuel to the fire. Do
not cut the ignition switch.

(2) Close the cowl flaps.

(3) Push the carburetor air control in for direct
air supply.

(4) Increase the engine power as much as cir-
cumstances permit in order to consume the fuel that
might otherwise feed the fire.

b. WING FIRES.

(1) If a fire is discovered in either wing turn off
the following switches and rheostats controlling elec-
trical units and wiring in the wing:

Gun Camera Switch

Gun Master Switch
Formation Light Switch
Wing Running Light Switch
Pitot Tube Heater Switch

ovasan
weilil

TO RELEASE CANOPY -
PULL BOTH RINGS Y
S IMULT ANEOUSLY

Figure 31—Cockpit Emergency Exit
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(2) Attempt to extinguish the fire by sideslipping.

3. ENGINE FAILURE

In case of engine failure with alticude, put the mixture
control into Auto Rich, retard the throttle to a maximum
of 20 in. Hg, throw on the emergency fuel pump switch,
and hold the primer switch in On. Do not try to exceed
20 in. Hg manifold pressure while operating on the
primer. Open the canopy.

Glide for flying speed. Further glide can be obtained
with the flaps up. If the engine does not catch for a
power landing and the location makes it possible to
bring the airplane in, cut the ignition and turn the
fuel selector valve to Off before landing. Lower the
flaps when approaching for the landing.

4. WHEELS UP LANDING.

If the landing gear should fail to ¢ome down, land
as slowly as possible with flaps down. Open the canopy.
Level the airplane off about ten feet or less above the
ground and let it drop in.

5. WATER LANDING—DITCHING.

If it becomes necessary to make a water landing,
head for deep water. A landing in shallow water might
cause the airplane to overrurn and trap the pilot if
the nose hits the bottom upon settling. Lock the canopy
“OPEN". Keep the landing gear up and come in as for
a wheels-up landing. As the airplane hits the water and
loses forward momentum the nose will settle deeper and
deeper and finally sink nose first. However, before the
airplane makes its final plunge the pilot will have time
to escapc.
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6. GENERATOR FAILURE.

If geperator failure occurs in flight:

a. Turn off all electrically operated devices not essen-
tial to safety in order to conserve the battery.

b. With the Propeller Selector Switch on Fixed Pitch
change the propeller pitch to the best fixed pitch for
normal flight. Do not use the Automatic Setting.

¢. Conserve the battery by:

(1) Using the radio sparingly.

(2) Turn off the battery switch as much as safe
operation will permit. Turn it on only periodically as
required to read the instruments and perform other
necessary operations.

d. Turn on the bartery switch before landing in order
to have all electrical devices functioning normally dur-
ing the landing. Set the propeller selector switch in
Asutomatic position.

7. MP REGULATOR FAILVRE.

Should the MP Regulator fsil, approximately 909, of
Normal Rated Power is available through the mechanical
linkage between the throttle control lever and the
carburetor throttle. The 109, lost represents that portion
of the carburetor movement controlled by the automaric
action of the Regulator.

In case of such failure operate the throttle control
lever as though the Regulator was not installed in the
linkage, advancing it to maintain the desired MP during
a climb and retarding it during descent.
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Figure 32—Oxygen System

FLOW METER

INSTRUMENT PANEL

TO OXYGEN MASK

STATION 6

STATION 5

PRESSURE GAUGE

TO SUPPLY TARK

DILUTER VALVE

EMERGENCY VALVE

46 RESTRICTED




RESTRICTED
AN 01-190FB-1

Section V
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OPERATIONAL EQUIPMENT

1. OXYGEN SYSTEM.

a. DESCRIPTION.—This airplane has a diluter-de-
mand oxygen system. The regulator is mounted on the
bulkhead to the right and aft of the pilot. The pressure
gage is mounted at the intake port of the regulator. The
flowmeter is mounted in the right hand instrument panel
facing the pilot. The tank itself is mounted in a cradle
behind the pilot’s seat. The main control handwheel is

on the forward end of the oxygen cylinder to the right

of the pilot’s seat.
CAUTION

Oxygen equipment must be kept free from oil,
grease and easily oxydized materials.

b. OPERATION.

(1) GENERAL.—The diluter-demand regulator
opens a valve to provide a flow of oxygen during each
inhalation. The emergency by-pass valve, incorporated
in the regulator unit, provides a continuous flow of oxy-
gen directly from the cylinder. The diluter valve allows
air from the tockpit to enter the breathing system. The
amount of air admitted by this valve is dependent upon
the altitude up to approximately 30,000 feet beyond
which 100 per cent oxygen is delivered.

During normal operations the diluter lever should
be turned to the On position thus obtaining the maxi-
mum economy and endurance from the oxygen supply
aboard the plane. However, if the presence of carbon
monoxide in the cockpit is suspected as the result of the
break-down of normal sealing of the fuselage or of
damage by gunfire, the diluter lever should be rurned
to Off position. In this position 1009 oxygen is sup-
plied, but only during each inhalation. 1009, oxygen
is also supplied with the Emergency By-Pass valve On,
but in a continuous flow regardless of the cycle of
breathing.

All personnel using oxygen equipment should
familiarize themselves thoroughly with the symptoms
of anoxia so that they will at all times be on the alert
to detect oxygen deficiencies before serious physical
defects become evident.

(2) WHEN TO USE OXYGEN.—The pilot
should use the oxygen equipment with the diluter valve

set to the O# position, except as noted above:

(a) On all flights when above 10,000 feet.

(%) On flights of more than four hours duration
between B to 10,000 feet for a minimum of fifteen min-
utes out of every hour,

(¢) On night flights when above 5,000 feet.

¢. PRE-FLIGHT CHECK.—To assure proper func-
tioning of tke oxygen system, the following items should
be checked while the plane is on the ground prior to
a flight in which oxygen is to be used or is likely to
be used.

(1) Close the Emergency Valve.

(2) Open the cylinder valve. Allow at least ten
seconds for the pressure in line to equalize. The pres-
sure gage should then read 1800 =+ 50 p.s.i. if the cylin-
der is fully charged.

(3) Close the cylinder valve. If the pressure drops
more than 100 pounds in five minutes there is excessive
leakage. In such a case the oxygen system should be
repaired prior to use.

(4) Check the mask fit by placing the thumb over
the end of the mask tube and inhale lightly. If there
is no leakage, the mask will adhere tightly to the face
due to the suction created. If the mask leaks, tighten
the mask suspension straps and/or adjust the nose wire
and repeat the above test. Do Not Use a Mask That
Leaks.

Never check mask fit by squeezing the mask
tube while the Emergency Valve is On.

(5) Couple the mask securely to the breathing tube
by means of the quick disconnect coupling.

CAUTION

Mating parts of coupling must not be “cocked”
but must be fully engaged.

(G) Open the cylinder valve. Depress the dia-
phragm knob through the hole in the center of the
regularor case and feel the flow of oxygen into the
mask. Then release the diaphragm knob. Breathe sev-
eral times observing the oxygen flow indicator for
“blink”, verifying the positive flow of oxygen.
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Since the amount of oxygen added is very small
at sea level the oxygen flow meter may net
operate while the airplane is on the ground.
In this case turn the air-valve to Off or 1009,
Oxygen and test again. If the oxygen flow indi-
cator operation is now satisfactory, reset the
sir-valve to Ow or Normal Oxygen. In this
setting adequate oxygen flow and “blinker”
operation will be assured at oxygen altitudes.

(7) Check the Emergency Valve by slowly turning
it counter-clockwise until the oxygen flows vigorously
into the mask, then close the Emergency Valve,

Upon completion of an oxygen check or an
oxygen flight, close the cylinder valve.

d. RECHARGING CYLINDER.—To allow a safe
margin of oxygen for maximum usage during a single
flight, be sure that tank pressure is at 1800 PSI before
any takeoff for an oxygen flight. At no time should the
residual pressure in the tank be allowed to fall below
300 PSL.

The cylinder must be removed from the airplane to
be recharged. Close the cylinder valve tightly, discon-
nect the tube at the valve and remove the cylinder from
the cradle. Be sure to close the valve before disconnect-
ing the cylinder line. High pressure oxygen escaping
from a cylinder transforms it into a battering ram.

The cylinder is then connected to the recharge
equipment by means of the sleeve nut on the valve. The
cylinder valve is opened allowing the oxygen to cascade
into the cylinder as the recharge equipment is operated
until a pressure of 1900-1950 PSI is indicated. This
pressure is mecessary to insure 1800 PSI after the oxy-
gen temperature in the cylinder has dropped from that
caused by flow. Shut off the valve tightly and reinstall
the cylinder in the airplane. The exact method of charg-
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ing the cylinder will vary with the recharging equip-

ment used.
CAUTION

Exercise the greatest care to prevent oil, grease,
white lead or any other easily oxidized: mate-
rial from coming in contact with the oxygen
equipment. Contact of such materials with
oxygen under pressure may cause explosion.

e. MAN-HOUR OXYGEN CONSUMPTION TA-
BLE.—Figure 33 consists of a man-hour oxygen con-
sumption table showing the endurance obtainable with
the air-valve in the On and Off positions until the pres-
sure falls to 300 PSIL.

For example, if a flight of 5 hours duration at
18,500 feet is planned, reference to this table shows that
sufficient oxygen is available for the flight only with
the air valve set to the On position. If, however, a flight
with droppable fuel tanks of 9.8 hours duration is
planned at 18,500 feet, reference to this table shows
that a flight of such a duration can only be made at
15,000 feet altitude.

In preparing his flight plan, the pilot should al-
ways check his proposed time of flight in altitudes above
10,000 feet against the accompanying chart to be certain
sufficient oxygen is available for the flight.

2. OPERATION OF RADIO EQUIPMENT.
4. DESCRIPTION.

(1) GENERAL.—The FM-2airplanes are equipped
with three different radio installations. All the installa-
tions will eventually be changed in service to accommo-
date the AN/ARC-1 Communication Equipment, the
AN/ARR-2 Navigation Equipment, and the BC1206
Range Receiver provided for ferry and training opera-
tions. This installation will be identical to the installa-
tion being incorporated in production on airplanes serial
No. 57044 and subsequent with the exception of a slight
difference in Navigation Equipment. The AN/ARR-2
Navigation Equipment incorporates a mechanical means

ENDURANCE WITH 514 CUBIC INCH CYLINDER

Altitude Off or 1009 Oxygen On or Normal Oxygen

5,000 feet 1.8 hours 7.0 hours Man-Hour Oxygen
10,000 feet 2.1 hours 8.3 hours
15,000 feet 2.6 hours 10.0 hours
20,000 feet 3.3 hours 8.8 hours Consumption Table
25,000 feet 4.1 hours 6.0 hours
30,000 feet 5.0 hours 5.0 hours
35,000 feet 6.5 hours 6.5 hours
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of selecting the desired operating channels, while the
AN/ARR-2a incorporates an automatic electrical selec-
tion of the channels.

In all installations, the radio controls are located on
the starboard side of the cockpit aft of the Pilot’s Dis-
tribution panel. A switch for a lip microphone is built
in the throttle control. All other equipment is located
in the baggage compartment.

When the engine is running the battery switch
need not be On to operate the radio equipment
as the operating current §s drawn from the gen-
erator and/or the battery when the engine is
running. The battery switch should be turned
On, however to care for the peak loads.

(2) Airplanes serial number 15952 to serial num-
ber 46942 inclusive are supplied with GF-12/RU-17
Communication Equipment, ZB-3(AN/ARR-1) Navi-
gation Equipment, provisionsfor ABD/ABE Navigation
Equipment, provision for ABA-1 Identification Equip-
ment, and provision for IFF/ABK Identification Equip-
ment. Refer to figure 34 for a photograph of this
equipment.

(3) Airplanes serial number 46943 to 57043 in-
clusive are supplied with AN/ARC4 Communication
Equipment, AN/ARR-2 Navigation Equipment, BC1206
Range Receiver, AN/APX-1 IFF Equip-
ment and provision for ABA-1 Identification Equipment.
Refer to figure 35 for a photograph of this equipment.

(4) Airplanes serial number 57044 and subsequent
are supplied with AN/ARC-1 Communication Equip-
ment, AN/ARR-2a Navigatdon Equipment, BC1206
Range equipment, AN/APX-1 IFF Equipment and
provision for ABA-1 Identification Equipment. Begin-
ning with airplane Serial Number 74809, the IFF Se-
lector Switch is installed in the cockpit so the pilot may
select the IFF channel during flight. This equipment is
shown in figure 36.

CAUTION

Operation of this equipment involves use of
high voltages which are dangerous and may
result in fatal injuries. Operating personnel
must, therefore, observe all safety regulations
at all times,
b. OPERATION OF COMMUNICATION
EQUIPMENT.
(1) GF-12/RU-17 COMMUNICATION
EQUIPMENT.
(a) TO RECEIVE.

I. Set the Navigation Communication switch
on Communication,

2. Set the ICS-Radio Switch on Radio.

3. Set the Auto-Off-Manual switch on Auto or
Manual.

Section V
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4. Turn the dual coil set remote control to the
desired frequency band.
5. Tune and receive by means of the remote
tuner.
6. If operating in Manual, adjust the volume
with the Increase-Output knob.
7. If receiving voice or a modulated signal,
use the MCW switch position.
8. If receiving an unmodulated signal, use the
CW switch position.
(b) TO TRANSMIT VOICE.
1. Set the ICS-Radio switch on Radio.
2. Set the Auto-Off-Manual switch on Manual
or Aulo.
3. Set the Voice-CW - MCW switch on Voice.
4. Press the Press to Talk switch on the micro-
phone or the switch in the throttle control arm if an
oxygen mask is being worn.
(¢) TO TRANSMIT IN CODE.
1. Set the I1CS-Radio switch on Radio.
2. Set the Auto-Off-Manual switch on Manual
or Auto.
3. Set the Voice-CW - MCW switch on CW
or MCW.
4. Press the code key on the transmitter con-
trol box.
(2) AN/ARC4 COMMUNICATION
EQUIPMENT.,
(a) TO RECEIVE.
1. Turn off the Output Control on the Navi-
gation Receiver Control unit (full counter clockwise).
2. Set the Communication Control Unit On-Off
switch to On.
3. Set the Radio-Interpbone switch on Radio.
(This position will always be maintained with this in-
stallation).
4. Set the P-G, Both, P-P switch for P-P (Plane
to plane). _
J. Advance the volume control (Increase-Out-
put control knob) clockwise for desired reception.
Channel 1 will now be received regardless of the posi-
tion of the Channel Selector switch.
6. The following table lists receiving and trans-
mitting channels for each position of the Channel
Selector switch and the P-G, Both, P-P switch:

Receiver
Channels for
each Position of
P-G, Boib, P-P
Channel switch
Selection Transmitter
Position Channel P-P_Both P-G
1 1 1 1&2 2
2 2 1 1&2 2
3 . | 1 1&3 3
4 - 1 1&4 4
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NAVIGAT | OK=COMMUN ICAT ION Swlitch

ICS-RADIO 8witch
AUTO-OFF-MANUAL Switch

Dual Coll Remote Control
Remote Tuner

Yolume INCREASE-OUTPUT Knob
CW-MCW Switch

Hesdphone Jack (On bottom)

Recelver Control Box
VOICE~CW~MCW Switch

Code Key

Microphone Jack (On bottonm)
Transmitter Control Box
Microphone

IFF Selector Unit

IFF Control Unit

IFF Destructlion Swlitches

Figure 34—GF-12/RU-17 and ZB-3 Radio Equipment
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Yolume INCREASE-OUTPUT Knob
(Navigation) g

ON-0FF Swiltch
RADIO-IRTERPHONE Switch
PG-BOTH-PP Swithh
CHAMNNEL SELECTION Switch

VYolume |MCREASE-OUTPUT Knob
Communication

Communication Contrel Unit

Microphone Bracket

Section V

Channel Crank Handle
WAVIGATION=YOICE Selector Switch
BEAT NOTE Knob

Navigation Contrel Unit

BC 1206 Range Recelver

ON-OFF Yolume Control Switch
Tuner

Jack Box

IFF Control Box

IFF Destruction Switch

Figure 35—AN/ARC-4 and AN/ARR-2

Radio Equipment
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' maSTLR RAD

CHANNLL
SELECTOR

MASTER RADIO Switch
GUARD-DOTH-MA IN Switch

Volume INCREASE OUTPUT Control

BEAT MOTE Knob

Yolume Control Mav igatfon Control Unit

Channel Selactor Switch On-0ff Volume Control

Communicatlons Ceontrol Unlit M Tuner Knob

Jack Box BC-1206 Range Recelver

IFF Chennel Selector Switich |FF Centrol Box

Channel Selector Switch |FF Destruction Switch

NAY IGATION-VCICE Switch

Figure 36—AN/ARC-1 and AN/ARR-2a Radio Equipment
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(k) TO TRANSMIT.

1. Obtain the desired operating channel in
accordance with the above table. The transmirting chan-
nel is indicated directly by the channel indicator.

2. Press the Press to Talk switch on the micro-
phone or the switch in the thrortle control arm if an
oxygen mask is being worn.

Voice transmission only is possible with this
equipment.
(3) AN/ARC-1 COMMUNICATION
EQUIPMENT.
(a) TO RECEIVE.
I. Set the Radio Master Switch on the side of
the Pilot’s Distribution panel to O,
2. Select Guard, Both or Main channels.
3. Obtain desired volume by turning the vol-
ume control knob on the jack box clockwise.
4. The following table lists reception and
transmitting channels for each position of the Channel
Selector switch:

Channel Channels Available

.:::Ft_ion T, itti Receiving
ition l‘l.n.lmltugg eceivin

Guard Guard Guard

Both 1-9, incl. Guard & 1-9, incl.

Main T/R 1-9, incl. 1-9, incl.

(5) TO TRANSMIT.

1. Set the Radio Master Switch to On.

2. Set the Channel Selector switch to the chan-
nel in which transmission is desired in accordance with
the above table.

3. Press the Press to Talk switch on the micro-
phone, or the switch -in the thrortle control arm if an
oxygen mask is being worn.

Voice transmission only is provided on this
equipment,
¢. OPERATION OF NAVIGATION
EQUIPMENT.

(1) ZB-3 NAVIGATION EQUIPMENT,

(a) With Communication Equipment set for re-
ceiving as previously described under 2 & (1) (a), set
the Communication-Navigation switch or selector on
Navigation,

(b) Set the CW-MCW switch on the receiver
switch box on CW.

(¢) Set the Auto-Off-Manual switch on the Re-
ceiver switch box on Manual.

(d) Set the dual coil set remote control to the
desired frequency band.

(¢) Turn the Receiver Output control clockwise

Section V
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to Increase-Output and adjust the volume as desired.

(2) AN/ARR-2 NAVIGATION EQUIPMENT,

(a) Turn the Output Control knob on the VHF
Communication Control unit off (full counter clock-
wise).

(b) Operate the crank with the Navigation Re-
ceiver Control unit to obtain the desired operating chan-
nel indicated in the Channel Window.

(c) Set the Nav-Voice Selector switch on Nav.

(d) Set the Output control to obtain a usable
weak signal (turn clockwise). If the desired signal can-
not be heard, adjust to obtain a fairly strong back-
ground hiss,

(e) Adjust the Beat Note knob to produce a
pleasing audible tone.

(f) Readjust the Output control ro the minimum
required for reception of signals to avoid inaccurate
course indications.

(3) AN/ARR-2a NAVIGATION EQUIPMENT.
—Operation of this equipment is the same as with the
AN/ARR-2 equipment described above with the fol-
lowing exceptions:

(a) In lieu of the first step (step (a), Paragraph
(2) above), turn down the volume control of the jack
box. This volume control affects the AN/ARC-1 Com-
munication Equipment only.

The jack boxes, type J-22A/ARC-5, used with
this installation have been modified to provide
a direct circuit from the Navigation Equipment
te the plug-in receptacle so that the volume
control on the jack box regulates the volume of
the AN/ARC-1 Communication Equipment
only. Due to an electrical phenomenon, recep-
tion of the Navigation Equipment is also af-
fected by the jack box volume control. There-
fore, it may be necessary to turn the volume
control up (clockwise) when using the Navi-
gation Equipment.
(b) The desired channel is obtained by use of
a channel selector switch in lieu of the crank.

(4) BC1206 RANGE RECEIVER.

(a) If used in conjunction with the installations
referred to in paragraph 2 # (3), turn off VHF Com-
munication Receiver by turning the Imcrease-Ousput
control counter-clockwise.

(b) Turn up the volume control. This acts as
an On-Off switch in a2 minimum position.

(¢) Tune in the desired station and adjust the
volume control. This control should be set to the min-
imum required for reception to avoid inaccurate course
indications.

(d) When step (a) is required restore the Out-
put control on the VHF Communication Receiver to 2
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previous sering if simultaneous monitoring is desired,

The secret of accurately interpreting Naviga-

tion signals is attained by the lowest practical

setting of the Output Control. Keep this con-

trol adjusted to receive only one character pre-

dominately. The lower the signal level, the

better the reception.
d. SIMULTANEOUS RECEPTION OF
NAVIGATION AND COMMUNICATION
EQUIPMENT.

(1) GF-12/RU17 COMMUNICATION EQUIP-
MENT AND ZB-3 NAVIGATION EQUIPMENT.—
With this installation simultaneous reception is not
possible.

(2) AN/ARC4 COMMUNICATION

EQUIPMENT AND AN/ARR-2
NAVIGATION EQUIPMENT.
() Set the On-Off switch on Communication
control unit to On,
(b) Turn the Increase-Ouipus control clockwise
to atrain desired reception.
(¢) Set the P-G, Botb, P-P switch on Communi-
cation Control unit to Bozb.

(3) AN/ARC-1 COMMUNICATION EQUIP-
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MENT AND AN/ARR-2a NAVIGATION EQUIP-
MENT.—This ipstaflation provides simultaneous recep-
tion at all times when Navigation Equipment is in
operation.

e. PRE-FLIGHT RADIO TEST.

(1) On entering the cockpit, plug the head-set into
the disconnect jack on the phone extension cord.

(2) Check to see that the microphone and head-set
plugs are fully engaged in the jack box. If the use of
an oxygen mask is anticipated, connect the mask micro-
phone plug to the throttle microphone receptacle.

(3) Turn the battery switch to On.

(4) Test the VHF Communication Receiver by
checking operation in all channels to be used.

This test is subject to local limitations regard-

ing Radio silence.

(5) Test the Navigation Equipment or Range Re-
ceiver, depending upon the mission assigned.

(6) When installations permit, set controls for
simultaneous reception of Communication 2nd Naviga-
tion Equipment.

(7) Select the desired transmitting channel and,
if security instructions permit, make a test transmission
with the base station and any other plane scheduled to
same flight or mission.
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1. GENERAL DISCUSSION.

When operating in any locality where any extreme
hot or cold weather conditions exist, or in desert or dry
regions where there is an excessive amount of dust and
sand in the air, certain precautions or additional oper-
ations are necessary to maintain normal and safe opera-
tion of this airplane. In extreme cold weather, precau-
tions must be taken to prevent the formadon of ice on
certain parts of the airplane rendering flight impossible,
just as in extreme hot weather steps must be taken to
prevent overheating of the engine. The steps necessary
for the operation of this airplane under these conditions
are set forth in this section.

2. ARCTIC AND COLD WEATHER
OPERATION.

a. WINDSHIELD DEFROSTER.—To defrost the
windshield of this airplane, pull out the T handle con-
trol located above the left rudder pedal just forward of
and below the instrument panel. This introduces heated
air into the space berween the double windshield thus
removing and preventing any formation of frost on the
windshield.

5. OIL DILUTION,

(1) If temperatures below —5°C (23°F) are fore-
cast for the period just prior to the next expected opera-
tion, the lubricating oil should be diluted immediately
before stopping the engine. (See Section II, Par. 205)

¢. PITOT TUBE HEATER.—The pitot tube is fur-
nished with an electric heater which is controlled by a
switch on the pilot’s distribution panel. When icing con-
ditions are encountered the pitot tube switch should be
turned On to prevent ice formation on or inside the
pitot tube resulting in erroneous airspeed indications.

d. ELECTRIC GUN HEATERS.—When operation
of the guns is anticipated under icing conditions, the
pilot should make sure that the gun heater is plugged
in at the inboard gun compartment in each wing before
taking off. When plugged in the gun heaters are con-
nected directly to the generator and are On whenever
the engine is running. Therefore, the pilot has no con-
trol of the gun heaters from the cockpit.

3. DESERT AND EXTREME DRY AND DUSTY
CLIMATE OPERATION.

When operating under extremely dry and dusty con-
ditions, the pilot should set the carburetor alternate air
control for alternate air during landing, take-off,
all ground operations and during flight at altitudes
where there is an abnormal amount of dust and sand in
the air. The alternate air duct of this airplane is pro-
vided with a filter that will remove all dust particles
before entering the carburetor and engine where sand
and dust would cause damage. The loss of ram
which will accompany the shift from direct to alternate
air supply-will result in a drop in manifold pressure,
but can always be compensated for by an increased
throttle opening except when full throttle is already
being used.

4. TROPIC AND EXTREME HOT WEATHER
OPERATION.

When operating under extreme hot weather condi-
tions the engine will have a greater tendency to overheat
especially during all ground and low altitude operation.
The pilot, therefore, must pay more artention to the
engine cylinder head temperature and compensate for
any overheating with the mixture and cowl flap control.
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APPENDIX |

Operating Charts, Tables,

Curves and Diagrams

Appendix | of this publication shall not be carried in aircraft on combat
missions or when there is a reasonable chance of it falling into the
hands of the enemy.
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PROTECTION AGAINST .30 CALIBER GUNFIRF

PROTECTION AQAINST .50 CALIBER GUNF'RE

ADDITIONAL PROTECT ION AGAINST .50 CALIBERK
GUNFIRE ON LATER MODELS INCORPORATING THE
RELOCATED AND REDESIGNED ARMOR PLATE

Appendix | of this publication shall not be carried in aircraft on combat missions or when there is reasonable
chance of its falling into the hands of the enemy.
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F.P.0| WIER [AXS F.P. 0 (A NS (A XS F.P. M
7340 144 | 125 |3250 | 7.0 (144 (125 2860 | 24 |13 |144 (125 (2375 | 43 7.2 | 144|125| 1943 | 6.7 | 22 [ 144 125|1625| 9.5 |27.4| 144 125]| 977 | 135 | 24
]CWEII.OAD FIGHTER INFORMATION NOT AVAILABLE
PONER PLANT SETTINGS: ("ETAILS OW FIG.  SECTIOM I11):
DATA AS OF wasen on: FUEL WSED (N.3.8AL.) InCLUDES wARW-UP & TARE-OFF ALLOWARCE
LANDING DISTANCE rm
CROSS BEST IAS APPROACH HARD DRY SURFACE FIRM DRY SOD WET OR SLIPPERY
WEIGHT power oFF| PoMER on | AT SEA LEVEL| AT 3000 FEET | AT 6000 FEET | AT SEA LEVEL AT 3000 FEET | AT 8000 FEET | AT 3EA LEVEL | AT 3000 FEET | AT 8000 FEET
L8. MPNH | TS | MPH | XT3 | GROUND |TO CLEAK | GROUND |TO CLEAR| SROUMD |TO CLEAR| GROUND |TO CLEAR | SROUMD |TO CLEAR | SRouMD [T0 CLEAR | ®®Owmd [Te CLEAR | seowm® |To cuEar| smowwe |T0 cLear
ROLL s0'om. | ROLL S0'08J.| MOLL | S0'OM.| ROLL | 50' opy.| ROLL | 50'08J. | mOLL | so'omy. | ROLL | sofoed. | mowL | sotomy.| moLL | S0%omd.
6875 81 | 70 794 1355 B6S 1451 251 1560 B75 1436 v55 1540 1050 1459 1870 2421 2030 | 2615 2239 2839
7360 B3.5| 72.5] B35 1390 | 912 1496 | 1001 1577 | o 1476 | 1010 1594 1109 | 1485 19458 2501 | 2035 | 2619 | 2350 | 2926
DATA a5 OF - 'l!_[ﬁ 0. [ all LANDING 13 OF CHAR 'l'lLl.l!l
REMARKS 2 TAKE OFF & LANDING LEBEND
DISTAMCES ARE CALCULATED VALUES 1.A.9. ¢ INDICATED AINSPEED
WOTE: TO DETERMINE FUEL CORSUMPTION W.P.W. 1 MILES PER WOUR
n ITISH IMPERIAL GALLOWS, KTS. @ EwoTS
wuLTIPLY By 10, THEW DIVIDE my 12 F.P.M, @ FEET PER MIRNUTE

Figure 38— Take-Off, Climb and Landing Chart
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11 i FLIGHT OPERATION INSTRUCTION CHART R S TR
3 4
ENGINE  :R-1820-56 CHART WEIGHT LIMITS: 7340 T0 POUNDS NUMBER OF ENGINES OPERATING:
LiMITS | e |::¢ ':"‘:‘:‘l:_ :‘J:I":'I':. bont rc::r .“’:‘"L = INSTRUCTIONS FOR USING CNART: SELEcT Figume In FUEL coLum BOTES: counm | IS_FOR CMERGENCY NIGH SPEED CRUISING ONLY.COLES
e === EQUAL TO OF LESS THAN AMOUNT OF FUEL T® BE USED FoR clulslqz‘ 4,100, 1¥ AND ¥ GIVE PROGRESSIVE INCREASE 1N RANGE AT A SACRIFICE
WAR f=rl ] MOVE HOR|IONTALLY TO WIGWT OR LEFT AND SELECT RANGE vaLue | SPEED. AIR MILES PER GaLLow . /@AL.) (w0 wino),GaLLORNS PER Mo,
EMERS. ;—‘3: EOUAL TD O GREATER THAW TWE STATUTE ON WAUTICAL AINW MILER [r.n) awo reue aivseeen (TLAS.) ARE apPwox ATE vALVES FoR
:‘ TO BE FLOWN. YERTICALLY BELOW AND OPPOSITE VALUE WNEAREST Kﬁﬂ‘(i.li.ﬁ WALUES ARL FOW AN UYERAGE AINPLARE FLYING ALOWE
MILITMRY | 2600 | 46.5 | Low | Auto |30 147 | °Ss DESINED CRUISING ALTITUDE (ALT.)READ RPN, WANIFOLD PRESSURE fwo winof’ vo oaTate BRITIS INPERIAL WAL (o & P..):sLrimLy
POWER lean |Min. SEC (W.P.) an0 WIXTURE SETTING REQUIRED. U8 GAL (on GP.H THEN DIV I0E 8T 12.
S
COLUMM | FUEL COoLUMM || COLUMM 111 COLUMN 1V FUEL COLUMM V
RANBE IW AIRMILES u.s. RARBGE IN AIRMILER RANBE IN AINMWILES RANGE IN AIRMILES v.s. RANGE IN AIRMILES
STAUTE NAUTICAL BAL. STATUTE NAUTICAL STATUTE ] NAUTICAL STATUTE NAUTICAL BAL. STATUTE NAUTICAL
f
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING
510 443 100 360 313 450 ki 550 478 100 650 585
460 399 90 324 282 405 352 495 430 90 585 508
407 354 80 288 250 360 313 440 382 80 520 452
357 310 70 252 219 315 274 385 334 70 455 ap5
306 266 60 216 188 270 235 330 286 60 0 339
255 222 50 180 157 225 194 275 239 50 325 282
204 177 40 144 125 180 156 220 191 40 260 226
153 133 30 108 94 135 nz 165 143 3o 195 170
102 Ba 20 72 62 %0 78 110 96 20 130 13
51 44 10 36 kil ‘ 45 9 55 48 10 65 56.5
MAXINUM CORTIRUOUS press | (3.6 STAT. (313 WANT.) Wi f@AL.) | [ 45 STAT. (391 WAUT.) Wi JOAL.) J ( 5.5STAT, (478 nauT.) mi. /oAl M press WAXIMGM AIR RARGE
WP Nik- APPROX. we. M- APPROX. wr M- APPRCX. wr. W% APPRON. ‘ LT we. | w- APPROX .
P INCHES| TURE | ToT. T.4.8. ALT, e | mewes| Tome [ror.| r.a.s, | Romaw[imCHES | TURE | ror. T.a.8, | P |INCNES | TURE | ToT. T.4.3, " lreon | imcwES| Tyme |Tor. | T.as.
am [ wem [ wrs.| FEET o [ W | w78, e, | e | 8T8, o | ww [ s, | FEET am | wem [urs.
s0000 "0000
15000 35000
2500 | 38 | AL | 58| 205|257 | 20000 20000 | 2000 | 29.0 | AL |35 |227 | 197
2500 | 38 | AL | 84 | 34| 273 | 28000 | 2500 | 38 | AL | ss[310[269 | 2260 | 320 AL | 67.01302 [ 262 | 2150 | 303f ar. | s2.5| 289 | 251 | 26000 |2000 | 29.0 (AL | 407|265 | 230
2500 | 38 | AL |10s | 322| 200 | 20000 | 2330 | 33 | AL | #5[307 |267 J2100 | 30.0| AL | 65.0[ 202 | 254 | 1920 | 29.0 AL | 50.2| 276 | 240 | 20000 {1800 | 29.0 | AL [39.3| 255 | 222
2500 | 38 | AL |00 | 05| 265| 15000 | 2300 [ 32.5| AL | s0| 288|250 |2050 | 05| AL | 81.6| 277 [ 24" | 2020 | 29.0 AL | 48.0| 264 | 229 | 16000 [ 1620 | 29.0 (AL |38 | 246 | 214
2500 | 43 | AL | 110 | 304 ] 264 | 10000 | 2200 | 314 AL | 79| 205|248 | 2000 [ 29.0] AL | 61.0[ 274 238 | 1850 | 29.0{ AL | 45.5( 251 | 218 | 10000 | 1600 | 29.0 | AL 342|222 | 193
2500 | 43 | AL | 130 | 202 | 262| 8000 | 2240 | 323 AL | 74| 248|233 | 2040 | 29.0] AL | 568|255 [ 222 | 1000 | 29.0{ AL | 42.4| 232 [ 202 | 8000 |1400 ( 20.0 | AL | 32.0 208 | 101
2500 | 43 | av |129 | 282 245| 3.1 | 2260 | 330| AL | e | 250|217 | 2080 | 306| AL |53 | 200|207 | veso | 29.0)ar. | 3es| 218 190 | %1 1450 | 290 AL | 300 195 | 170

JPECIAL WOTES Ane 4141}
(1) WAKE ALLOWARCE FOR wARW-UP, TARE-OFF & CLIM (SEE FiG. ) AT 7340 LB.GROSY WEIGHT WITH OO GAL.OF FUEL ALT. : PRESSURE ALTITUDE  F.R. 1 FULL RICH
PLUS ALLOWANCE FOR WIND,RESERVE AND COMBAT AS REQUIRED. [AFTER DEDUCT ING TOTAL ALLOWASCES OF 17 GAL.) WP : MANIFOLD PRESSURE AR @ MITO-RICH
10 FLY 324 STAT.AINWMILES AT 5000 FT.ALTITUDE GM o 0. 5.GAL.PEN WoUR Al. t MITO-LEAN
WA INTAIN 2240 RPM AND 323 IN.MARIFOLD PRESSURE Tas : TRUE AIRSPEED C.L. : CRUISING LEAW
WITH MIXTURE SET: AL L KT8, : mwoTS ML WANUAL LEAR
3.L. @ 3EA LEVEL F.T. : FULL TRAOTTLE
BATA A3 OF  1/15/44 BASED ON: Potuxent River Repor, Project TED Nd. PTR-2119 RED FIOURES ARE PRELIMINARY. DATA, SUBJECT T9 REVISION AFTER FLIGKT CHECK

Figure 39 Flight Operation Instruction Chart,
Sheet 1 of 2
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= AIRCRAFT MODEL EXTERNAL LOAD ITEMS
29 i FLIGHT OPERATION INSTRUCTION CHART
-3 W: 2 Ext. Fuel Tanks (58 gals. each)
-
ENGINE ! R-1820-56 CHART WEIGHT LIMITS: B100 T0 POUNDS NUMBER OF ENGINES OPERATING:
LIMITS | mew | Ve _;‘;‘:‘:‘I';_ fotvelancd ol Bt ;""": = INSTRUCTIONS FOR USIMA CHART: SELECT FIGURE In FUEL cotuwn WOTES: coLuww | 1S 8% EMERGENCY WIGH SPEED CRUISING DMLY, COLUMMS
= s E:‘:: EQUAL TO DR LESS THAN AMOUNY OF FUEL TO BF USED FOR CRUISING I, 000, 0¥ ann ¥ GIVE PROGRESSIVE INCREASE |M RANGE AT & SACRIFICE
WAR g MOVE WOBIZONTALLY TO ®(GHT 08 LEFT AD SELECT RANGE valur N SPEED. AIR MILES PER GaLLON (M. [GAL.) (w0 wiND),GALLONS PER MR,
EMERG . f:: FQUAL TO OF GREATER T4AM THME STATUTE OR WAUTICAL AIR MILES (B P.H.) anp tRue aieseeen (T.A5.) aRe aPewOX IMATE VALUES FOR
;"L TO ME FLOWN. VERTICALLY BELOW AND OPPOSITE YALUE WNEAREST 'UFH‘CEh“'M VALUES ARE FOR AW AVERAGE AIRPLANE FLYING ALOWE
NILITARY Aute | 30 ' ok DESIRED CRUISING aLTITude (ALT.)READ RPM, MANIFOLD PRESSURE (w0 wiwof!’ ro oaTaiw BRITISH IMPERIAL GAL (o &.P.H.):muLTieLr
POWER 2600 | 46.5 | low | ean | Min. 47 §§£ (M.P.}anp WIXTURE SETTING WEOUIRED. U.3.GAL (om GP.M.) av 10 Tuiw oiviDE Ay 12.
COLUMN | FUEL COLUMN || COLUMN 111 COLUMN 1V FUEL COLUMN V
RANGE IN AIRMILES u.s. RANBE IN AIRMILES RAMGE IM AIRMILES RANGE IN AIRMILES u.s. RANGE IN AIRMILES
STAUTE NAUTICAL BaL. STATUTE MAUTICAL STATUTE T NAUTICAL STATUTE NAUTICAL GAL. STATUTE NAUTICAL
1 [
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING
470 583 210 600 551 800 4695 945 820 1135 985
638 555 200 571 496 761 661 900 781 1080 938
574 500 180 515 447 686 595 810 702 973 844
510 444 160 457 397 610 529 720 625 865 750
447 289 140 400 347 534 463 630 546 756 656
284 334 120 343 298 457 396 540 468 648 562
320 278 100 286 248 381 331 450 390 550 477
255 222 BO 228 198 305 264 360 312 432 375
192 167 40 171 148 229 198 270 234 kil 281
127 110 40 104 99 152 132 180 156 216 187
64 55 20 57 946 743 8.2 90 78 108 9318
MAX IMUM CONTINUOUS pregs [ (286 STAT. (2.48 WAUT.) MI./6AL.) | 13.8) STAT, (331 WAUT.] MI./BAL.) | (45 STAT. (39 mauT.) Mi./8AL.) | ppess MAXIWUM AIR RANGE
wr | - APPRON, we. | m- APPROX. WP | MiX- APPROX. WP | M- APPROX. ALT we. | Wi APPROX .
RP.W | INCHES| TURE | ToT. T.A.8, ALT. WP | icwes| ToRE | Tor. T.A.5. | RP.M | IWCHES | TURE | roT. T.A.5. | RP.L| INCHES | TURE | Tov. T.A.5. " | P | INCHES| TuRe | ToT. T.A.5.
am [ wew, | wrs.] FEET apu | wew | s, o | wew | wTs. am | wme [wrs.| FEET o | wew [x1s.
80000 %0000
35000 35000
10000 30000
2500 ! | AL ps | 275| 239| 25000 2500 | 38 AL| 88 | 274 | 230 |2280 | 323 AL |e85) 264 2290|2200 | 290| aL|56 | 252|220 25000 |1e70 | 200| AL|395| 213|185
2500 s AL 105 | 285 248 20000 | 2450 35 ALY 98 280 | 243 | 120 Jol AL|670| 250 | 224 | 1970 FiNi] AL|543( 245|217 20000 | 1820 9.0 AL | 403 217 | 189
2500 | 38 | AL |10s| 270| 235] 15000 |2450 | 36 AL| 92 |262 | 2282180 | 308| AL |e40| 245| 2123|2050 | 29.5| aL|3520]| 216 |205| 15000 | 1650 | 290| AL |400( 216|108
2500 | 43 | AL [110| 269 | 234 10000 | 3330 | 343| AL|%92 [262 | 2288|2100 | 290| AL| 330, 244| 212 |1980 | 290| AL|510| 230 200 | 10000 J 1660 | 290| AL [370(|201 | 175
2500 | 43 | AL |130 | 269 | 234| 5000|980 | 332 AL |856|244 | 2122150 | 300| avr|s95)| 228|198 |2000 | 290| avL[a75| 215|187 | 5000 1500 | 290| AL|346|r1es | 163
2500 4] Al 130 | 254 | 112 3.L. |2330 a5 Al | 80 229 | 199 | 2200 o AL|S57| na| 184 | 2070 29.0 AL |448] 201 | 175 3.L. | 1500 90 AL 320172 | 150
SPECHIAL WOTES EXANPLE LEGEND
{1) mARE ALLOWANCE FOR nnu—uv.uk—nrr & cLivm [SEC FiG. ) AT 8100 (n.GROSS WEIGHT wiTh 180 GAL.OF FUEL ALT. | PRESSURE ALTITUDE F.R. : FULL RICH
. PLUS ALLOWARCE FOR wiwD, RESERVE AND COMBAT AS #LQUIRED. [AFTER DEDUCT ING. TOTAL ALLOWAWCES OF 17 GaL.] M.P. MANIFOLD PRESSURE AR, : AUTD-RICH
TO FLY 515 STAT.AIRMILES AT S000 FT.#LTITUDE P U, 5. GAL,PER MOUR AL, ot ATO-LEAW
MAIWTAI® 2280 EPm awD 332 In_MANIFOLD PRESSURE TS TRUE BIRSPIED C.L. CRUISING LEAN
WITH MITTURE SEF: AL w15, ' Emors ML, : MAWGAL LEAN
. ¥ SEA LEVEL F.T. @ FyLL ®™™ROTTLE
DATA AS OF 1 15 44 BASED ON: _ Potuxent River Reporl, Project TED No. PIR-2119 RED FIGURES ARE PRELIMINARY DATA,SUBJECT TO REVISION AFTER FLIGHT CHECK

Figure 39 —Flight Operation Instruction Chart,

Sheet 2 of 2
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INDICATED AIRSPEED KNOTS

FHHH

- 5 - T wODEL FM-2 [T il i ﬂ

i HHHT HHH H FiReT IRREEEASEE SECEEEAERSEE T : : A
HHHHH 14 didass shesddatss sangsndsnd tRdciaRessines i HESEAIREE:
20 : ANGLE OF ATTACK VS. INDICATED AIRSPEED £ i HHHHHH
H - THAHERET g i
H == HHH HHHHH HHH
o [T e e e st R
b e [ R T i i
all 1y [N i it NORMAL FIGHTER (16)
4 eI NORMAL FIGHTER (26) ]
O H H LT H H H-'h' HH L
af 12 S18SCianntite ! ’_'#:_:- S NORMAL FIGHTER (3G6) - G.W. 7048 LBS. SIS
i £ L NGt L. NORMAL FIGHTER (46) I
HeH 10 EHEHEHH IR HH OVERLOAD FIGHTER (16) - F.w. 7864 LBS. T

| = [ B Ji HTTH A HHREHH HHH B T Beiiasistanan
“H H 45 HHEH HHH N R HH R L seieed!
w T - = i u NEERERY
=l { Wi I I i lakiidiat i it il L
= T IR R R T T H HH it
:::‘h. E q :::__.. HHH H O ; Hit 1 '-F_' -..: HHHE qu:;: :E u i‘L—'.i- 1 a1 ;: :_?_ ::h ] _:‘_E u _h_»: -] aEny

seansl 3 T . 5t T u; . ;:q T ¥R ""l-lq,," RgNEe m
HHH  H S HHHH HHHHTNY SHH PR TS H A T i
] H HHH i AR TR TR Siais ] HH
2 £ P £ P H T saaad L i
i s e i
1 HHH THHEHH HEETH T R H FH DT rHT g i
g i 0 et A e St iacdlnssh nnideE bmistisase sttt R R L T gassssesstasaadl gitest
=2 HHiH r;_Fr‘::'_ 1 .H:._”'FH' H HHHR H q_ S HHH q{ .
i 80 120 160 200 240 280 320 360 400

Figure 40 —Angle of Attack vs. Indicated Airspeed

Curve

Appendix | of this publication shall not be carried in aircraft on combat missions or when there is reasonable
chance of its falling into the hands of the enemy.
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PRESSURE ALTITUDE - THOUSAND FEET
13 14 16 15 17 18 19 20 22 2y 28 28 30
ASENEE ST TR IRYRY
-13° -17e -21° | -259 | -20° | -33° | -370 | -y1° [-ys0

e T Ty P | )| BHF --- -—

- MILITARY & TAKE-OFF
__.39.99-—'--'-9"'""'5 Q _ HIGH BLOWER

P

- 1200 BHP ------f.

— MILITARY
- 1000 BHP ---}——} 2g00 - 83" L A | i __l
+—1] \

r— MORMAL RATED

38 | ' 1 :
ag"

e 3_‘.

[t e oy N O 1 T [

B00 BHP -.eoooe. T

/A% A
Vi
N

28"

T
'

|
\

g

EYAPN) PUSGI T, T fe—— e e e T Supery SR IS E 200 BHP ... ...

OPERATING LIMITS
R-1820-56 ENGINE"

GRADE 100/130 SPEC. AN-F-28 FUEL
I3 11 @@ 70 g0 3o 4o o -T’ ~B%:=70 g8 -I|I° -T“ BASED ON NAS PATUXEMT RIVER FLIGHT TESTS

AUTO LEAN MIKTURE. EXCEPT TAKE-OFF
(NOTE: CYL. HEAD TEMP. LIMITS MUST BE
] 4 3 L] L] ] T B v 10 11 12 13 In

OBSERVED. USE AUTO RICH WHEN
PRESSURE ALTITUDE - THOUSAND FEET COOLING 1S INADEQUATE IN AUTO

LEAN) .

B8-20-NN
* AS INSTALLED IN FM-2 AIRPLAME

Figure 41— Engine Calibration Curve

1
]
g
1-94061-10 NV
a3ldIis3y

/
3



	0003518-avialogs-1002302_Page_01
	0003518-avialogs-1002302_Page_02
	0003518-avialogs-1002302_Page_03
	0003518-avialogs-1002302_Page_04
	0003518-avialogs-1002302_Page_05
	0003518-avialogs-1002302_Page_06
	0003518-avialogs-1002302_Page_07
	0003518-avialogs-1002302_Page_08
	0003518-avialogs-1002302_Page_09
	0003518-avialogs-1002302_Page_10
	0003518-avialogs-1002302_Page_11
	0003518-avialogs-1002302_Page_12
	0003518-avialogs-1002302_Page_13
	0003518-avialogs-1002302_Page_14
	0003518-avialogs-1002302_Page_15
	0003518-avialogs-1002302_Page_16
	0003518-avialogs-1002302_Page_17
	0003518-avialogs-1002302_Page_18
	0003518-avialogs-1002302_Page_19
	0003518-avialogs-1002302_Page_20
	0003518-avialogs-1002302_Page_21
	0003518-avialogs-1002302_Page_22
	0003518-avialogs-1002302_Page_23
	0003518-avialogs-1002302_Page_24
	0003518-avialogs-1002302_Page_25
	0003518-avialogs-1002302_Page_26
	0003518-avialogs-1002302_Page_27
	0003518-avialogs-1002302_Page_28
	0003518-avialogs-1002302_Page_29
	0003518-avialogs-1002302_Page_30
	0003518-avialogs-1002302_Page_31
	0003518-avialogs-1002302_Page_32
	0003518-avialogs-1002302_Page_33
	0003518-avialogs-1002302_Page_34
	0003518-avialogs-1002302_Page_35
	0003518-avialogs-1002302_Page_36
	0003518-avialogs-1002302_Page_37
	0003518-avialogs-1002302_Page_38
	0003518-avialogs-1002302_Page_39
	0003518-avialogs-1002302_Page_40
	0003518-avialogs-1002302_Page_41
	0003518-avialogs-1002302_Page_42
	0003518-avialogs-1002302_Page_43
	0003518-avialogs-1002302_Page_44
	0003518-avialogs-1002302_Page_45
	0003518-avialogs-1002302_Page_46
	0003518-avialogs-1002302_Page_47
	0003518-avialogs-1002302_Page_48
	0003518-avialogs-1002302_Page_49
	0003518-avialogs-1002302_Page_50
	0003518-avialogs-1002302_Page_51
	0003518-avialogs-1002302_Page_52
	0003518-avialogs-1002302_Page_53
	0003518-avialogs-1002302_Page_54
	0003518-avialogs-1002302_Page_55
	0003518-avialogs-1002302_Page_56
	0003518-avialogs-1002302_Page_57
	0003518-avialogs-1002302_Page_58
	0003518-avialogs-1002302_Page_59
	0003518-avialogs-1002302_Page_60
	0003518-avialogs-1002302_Page_61
	0003518-avialogs-1002302_Page_62
	0003518-avialogs-1002302_Page_63
	0003518-avialogs-1002302_Page_64
	0003518-avialogs-1002302_Page_65
	0003518-avialogs-1002302_Page_66
	0003518-avialogs-1002302_Page_67
	0003518-avialogs-1002302_Page_68
	0003518-avialogs-1002302_Page_69
	0003518-avialogs-1002302_Page_70
	0003518-avialogs-1002302_Page_71
	0003518-avialogs-1002302_Page_72
	0003518-avialogs-1002302_Page_73
	0003518-avialogs-1002302_Page_74
	0003518-avialogs-1002302_Page_75

