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This handbook contains all information necessary for safe and efficient operation of the
T-6D Airplane, These instructions are not intended to teach the basic principles of fighe, but are
designed to provide you with a general knawledge of this airplane, its 8ight characreristics, and
specific normal and emergency procedures o he used in operating the airplane and ices related
eqmpment.

The only source of technically accurare and constantly currence informacdion is contained in
your Flight Handbook. These instructions are based on the best technical knowledge of the aircrafe
manulucturer and the Air Farce as well as the expericnce of the using commands, Every cffort has
been made tn make the handbook easy o read and assimilace. Rvad and study the complete book
for an over-all picture of the airplane; use ic as a reference manual o answer specilic questions.
The Flight Handbook will be conrinuously revised to reflect each change thac is made on the air-
plane. Your comments concerning any data 1o be added or suggested changes are invited.

Every pilot is entitled to his own personal copy of the Flight Handbeck. The Air lnspector
at your base will pravide you with your handbook and keep it up-to-date, The information in this
handhook is kept current throughour the life of the airplanc by frequent revisions, Since che in-
corporation of this revision material takes time, it is imperative that you stay abreast of the short
Technical Orders of the 91-60FF serics, which freguently cover critical flight restrictions or new
operating techniques not yer incorporated in the handbook.

The handbook is divided inte nine sections and an appendix as foilows:

Section 1, DESCRIPTION—u detailed picture of the airplane, its equipment, systems, and all
controls that are essential to flight. Also included is a description of all emergency equipment
thar is not part of the auxiliary equipment.

Section I, NORMAL PROCEDURES—operating instructions arranged in proper sequence from
the time the airplanc is approached by the pilot until it is lefe parked on the camp afeer coin-
pletion of a routine flighe.

Scecion 111, EMERGENCY PROCEDURES—concise instructions to be followed in meeting any
emergency (except those in connection with auxiliary equipment) that could reasonably be
expecced.

Section 1V, DESCRIPTION AND OPERATION OF AUXILIARY EQUIPMENT-—description
of, and normal and emergency operating instructions for, all equipment not cssential for
fHying the airplanc, such as heating, ventilating, communication, lighting, oxygen, and
armament.

Scetitn V, OPERATING LIMITATIONS-covers all important limitations that must be observed
during narmal operativn. Some limitations that are covered along with speciulized phases
of aperacion are not included in chis section.

Section VI, FLIGHT CHARACTERISTICS—advantageous as well as any dangerous flight charac-
teristics are sammarized. Complete descriptions of stalls, spins, dives, and recovery techniques
are emphasized to cover all phases al basic maneuvers.

Section VII, SYSTEMS OPLERATION-a discussion af the aperation and characteristics of the
various syscems of the airplane as they are affected by normal flight conditions such as varying
altitude and air temperature, Emphasis has been given to those special problems which must
be considercd in the operation of a system.

Section VIII, CREIW DUTIES—omitted as not applicable to this airplane.

Section IX, ALL-WEATHER OPERATION—proper technique and procedure to follow under
various wearher canditions, This section is designed to serve as a supplement to normal
operating procedures and provides all nccessary instructions to be followed, in cenjunction
with the procedures coatained in Section 11, for satisfactory all-weacher operation.

Appendix 1, OPERATING DATA—all operating data charts for efficient preflight and in-flight

mission planning. Complete data is supplied for obtaining best climb speeds, necessary cruise
control information, and ake-off and landing distances at various ficld altitudes,
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DESCRIPTION

AIRPLANE.

Few aitplanes in this country are more familiar to mili-
tary pilots than the T-6. In addition to training our own
Air Farce, Navy, and Marine pilots in precision Aying,
the T-€ is used in the Air Forces of a majority of the
United Nations. More chan 15,000 of the 1.6 Series
Airplanes have becn built, and mast of them are still in
acrive service.

The T-6 {formerly the AT-0), which is designated the
SINJ by the Navy and is known by a host of other names
it the Air Forces of the world, is an outgrowth of the
NA-16, cthe prototype of the entire series of famed
training planes. The NA-16 was the first airplanc de-
sigried and builc by North American Aviation. It took
off from Logan Field at Dundalk, Maryland, in 1934
after being designed and built #n less cthan 9 weeks.

The T-60, the fourth in che T-6 scries, is esseatially the
same airplane as the original T-6, Its career began in
1940 when the first model rolled off the Narth American
assembly lines, Known as the "Texan,” it helped teach
thousands of American and Allied pilots their flying
ABC's during World War IL. Today, the T-G is still in
the taorefront of training pilows to defend America. bes
flying, maintenance, and craining qualitics bave proved
so impressive that even these many vears after it was first
builz, thie T-6 is still reaching men throughout the world
to tly a military airplane. The airplane is a two-place,

~secTion |

dual-controlled, single-engine trainer, (See hgure 1.3.)
Sula flight is permitted only from the frone cockpit be-
cause of restricted visibility fromy cthe rear seat and in-
adequate controfs in the rear cockpit. On rraining
flights, the student uses the frint cockpic while the
instructor occupies the rear, except for instrument teain-
ing, during which the student occupies the rear seat.
Provisians for armament—which consist of bombing
eguipment, a flexible gua in the rear cockpic, a wing
gun, and a cowl gun—are incorporated ia all aicplanes.
The airplane alsi» incorporares » steerable tail wheel.
The main differences hetween che ‘I-6[) Airplanc and
the I-6G Airplane arc outlined in hgure 1-2.

AIRPLANE DIMENSIONS.

Approximate over-all dimeasions of the airplanc are:

Lengeh ..o 29.0 feet
Wing span ... ... ...4240 feet
Height (to top of rudder ia level-flight

atticude) ... o130 et




S8 rurL capaciTy B8

! ELECTRONICS AN/ARC-2, AN/AICZ, ANSARN-7, RE-IRA. .

AN G1-60FFB-1

(10 S, GAILONS [FUEL TANK STANDPIPE
PROVIDED FOR RESERVE FUEL SUPPLY)

FLIGHT INSTRUMENTS ONLY ARE IDENTICAL TO
THOSE IN FRONT COCKPIT,

TWO FIXED FORWARD-FIRING .J0-CAUBER GUNS,
BOMBING EQUIPMENT, ONE FLEXISLE .JO-CALIEER
GUN (PROVISIONS)

ACTUATED BY POWER CONTROL (EVER IN EITHER i
COCRAMT ‘

A8 pEaR cOCKPIT B
E INSTRUMENTS 1

HIGH-PRESSURE SYSTEM (EARLY AIRPLANES)

LOW PRESSURE [DEMAND| SYSTEM |LATE AiﬁPlAN!S]

140 US. GALLONS (NO PROVISIONS FOR
RESERVE FUEL SUPPLY)

SCR.522A, CONTRACTOR-DESIGHED INTERPHONE
[PARY OF SCR-32%2A), AN. ARC-3, AN ARH.6,
USAF COMBAT INTERPHOME, AN.ARN-12,
FROVISIONS FOR AN;ARN-SA, AN.ARA.26,
AND RC-1Q3A

FULL COMPLEMENT OF INSTRUMENTS 1DENTICAL
TO THOSE IN FRONT COCKPIT, EXCEPT HYDRAUUEG
PRESSURE GAGE.

NONE

ACTUATED AUTOMATICALLY BY GEAR QR Ftap d
CONTROL HANOUE .

NONE

Figure 1-2. Main Difference Table

AIRPLANE GROSS WEIGHT

SOLO FLIGHT .
TAKE-OF WHGHT

5000 1h

® UL FUEL AND OIL
"ONE PILOT

DUAL FLIGHT *ND. BAGGAGE .

TAKE-OFF WEIGHT

5300 Ib

e FULL FUEL AND OIL
« BOTH PILOTS
& FULL BAGGAGE

166-111-43Rq
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10. Frea Air Temperature Gage

11. Manifold Pressure Gage Drain Valve Handla
12. Circuit Breakers

13. tanding Gear Position Indicators

14. Wing Flap Pesition Indicaror

15. Hydraulic Pressure Guge

¥6. Corburetar Air Control Handle

17. Hand Fuel Pump Handle

Canapy Handle

Armyest 18. Landing Gaar Handle
Cockpht Light Coantrel Knab 19, Shoulder Harness Lock Handle
Mixture Control 20. Elevator Trim Tab Control Wheel
Throitle 21. Rudder Trim Tab Control Whaal
Propuller Control 22, Hydraulic Hand-pump Handle
7. Thraitle Quadrant Friction Lock 23. Wing Flap Hondle
8. Instrument-flying Hood Releass Handle 24, Fuel Seloctor
9. Radia Compass Contral Panel 2%. Hydraulic Power Control Lever
160-00-1031C
figure 1-4



11.
12.
13.
14.
15.

Ronge Receiver Yolume Control

Range Receiver A-B Switch
Range Receiver Power Switch
Ronge Receiver Tuning Crank

Interphone Amplifier Altijude
Compensotien Swikh

Musier Yolume Conirol Knob
Master Selector Swirch

Radio Ronge Filter Switch
VHF Audie Switch
Ronge-Yalume Switch

VHF Control Transter Switch
VHF Audio Control Knob
YHF Cantrel Indicator Light
VHF Channel Selector Buttons
Seat Adjustment Lever

AN 01-60FFB-1

16,
17.
18.
19.
20.

Figure 1-5

FRONT COCKPIT
RIGHT SIDE

— "

Circuit Breakers

Muap and Data Case
interphone Amplifier
Bomh Release Button

Gun Trigger

Seclron |

1EE-22-1N324A
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12,
13,
14,
15.
16.
i7.

AN 0O1-50FFB-1

Clock

Spare lomp

Altimeter

Suction Gage

Airspeed Indicator
Magnetic Compass
‘Furn-and-Bank indicator
Directional Gyro

hpore Llamp
Rate-of-Climb Indicator
3yre Horizon

Engine Gage Unit 18,
Cylinder Head Temperature Gage 19,
~arburetor Mixture Tempetature Gage 20.
tuel Switch-over Signal Light 21.
Manifald Pressure Goge 22.
“achometer 23.

Figure 1-6

D

Accolerometer [Some Airplanes)

Recognition Light Switches
Radio Compass Indicatar
Marker Beocon Signal Light
Instrument Svhpanel

183-00-1030C
Ignition Switch



&,
5.

7.

10.
11.
12.
13,
4.
15.
16.

Conopy Hondie

Altimeter

Marker Beacan Signol Light
Airspeed indicator
Directronal Gyro
Instrument-flying Hoad Lotch
Magnetic Compass

Gyro Horizon

Suction Gaga

Radio Compass tndicator
Engine Gage Unit
Tachometer

Rate-of-Climb Indicator

Al4 01-6UFFB-1

OOJORORGIOIC

[

Manifold Pressuse Gage {(Same Airplanes)

Tusn-and-Bonk Indicator
Clock

17.
4.

Figure 1-7

-
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Radia Compaoss Control Panel
Ignition Switch

REAR COCKPIT

f\ FORWARD VIEW /.
.‘\ R . ’F_/

Sacticn ]

LAR=NN- 1055TY



Section { AN 01-60FFB-1

1.  Instrument-flying Hood
2. Fire Extinguisher
3. Cockpit Light Centrol Knob
4, Mixture Control
5. Threttle
&, Propeller Contrel
7. instrument-flying Hood Retease Handle
8. Fuael Selector
9, Hand Fuel Pump Hondle
10.  Hydravlic Powar Control Lever
11. ‘Wing Fiap Position Indicotor (Some Airplanes)
12. tanding Gear Handle
13. Flevator Teim Tab Cantrol Wheel
14. Shoulder Harness Lock Hondle
15. Rudder Trim Tab Control Wheel
16. 'Wing Flop Handle
17. ‘/entilating-air Handla

1508-00-1034P

Figure 1-8
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1. Master Volume Cantrol Knab
2. Radio Range Fiiter Switch
3. Range Receivar Volume Control
4. VHF Control Indicator Light
5. VHF Control Transfer Switch
&, First-aid Kit
7. Seat Adjustment Lever
8. Composs Light Rhaastal
¢.  Flyorescent Lighi Rheostat
10. Fuel Quantity Gage Light Switch
11.  Fluorescent Light Rhenstat
12 VHF Channel Selectar Buttons
13.  Matter Selector Switch
14, Control Stick Releass Knob

LER-10- 10354

Figura 1-9
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Figure 1-10. Instrument Subpane!

ENGINE.

The airplane is powercd by a §00-homsepower ( Take-off
Pawer ), nine-cylinder Prare & Whicney radial engine,
Model R-1346-AN-1. The engine is equipped with an
updraft floac-type carburetor and a direct-cranking
stareer.

ENGINE CONTROLS.

Theottle and mixture controls are located on che throttle
quadrant on the left side of each cockpit. A friction lock

THROTTLE
\ TAKE-CFF STOP

(7, figure 1-4) on che inboard face of the quadrant, in
the frone cockpit only, is rotated to increase friction of
the throccle, mixture, aad propeller coatrols. Carburetor
mixture temperature is controlled by a carburetor air
control in the frone cockpir,

THROTTLE.

A thrattle (5, figures 1-4 and 1-8) is locared on the quad-
rant on the left side of each cockpir. A rake-off stap is
provided in the quadrant so that the pilot can feel when

&3

PRING-LOADED LOCK ON FRONT

MIXTURE CONTROL

SHOWN IN JOLE

COCKPIT MIXTURE CONTROL ONLY. .3 s .5 5

CUTOFF FOSITION

G MIKTURE CONTROL MANUAL LEANING RANGE

1G4-43-236

Figure 1-11. Throile Quadrant?

10



Figure 1-12

he has reached Take-off Power, at sea level, {See figure

1-11.) The throctle in the front cockpit can be pushed

through the stop tw obtain full throttle travel when

additional power is needed at altitudes above sea level,

When the throttle is retarded ncar che closed position,

the landing gear warning horn will blow if the gear
i is not down and locked.

MIXTURE CONTROL.

The mixture control (4, figures 1-4 and 1-8) on the

A —_— throttle quadrant in each cockpit enables the pilot to
control the fuel-air mixture ta the engine, t obtain
efficient engine operation and maximum fue) econamy.
Positions on the quadrant are RicH (full forsard) and
LEAN (afr—idle cucoff}. Any position between RICII und
LEAN 15 i1 the munual leaning range, (See figure 1.11.)
The front cockpit mixture control is equipped with 2
spring-loaded lock and ratcher, When the mixture con-
trol in either cockpit is moved forward, the luck is auto-
matcically released. However, before the mixture conrrol
can be moved afc toward LEAN, the lock must be released
by pressing forward on the lock lever, The idle cutoff
position shues off all fuel 8ow ar the carburertor ta stop
the engine,

CARBURETOR AIR CONTROL HANDLE.

The carbureror air control handle (16, figure 1-4) is
located on the lefe console of the front cockpit. When
the concrol is ut COLD, ram air is admiceed o the carbure-
tor through the ram-air inlet on the left side of the
engine cowl. {Se¢ figure 1.13.} The ram-air inlct is
fitted with a filcer. As the control is moved toward the
HOT prosition, it gradually closes the ram-aic inlet while
opening a duct that allows warm air from inside a muff
surrounding che exhause collector ring to mix with the
cold ram air before being delivered to the varburetor.
YWhen the control is at the full HOT position, the ram-
air inlet is fully closed and hot air ouly is drawn into
che carburetor. A cacburetor mixture temperarure gage

AN 01-80FFR-]

Section [

Parking Brake Handle

Rudder Pedal Adustment Levers
Engine Primer

Het-air Temperature Control Valve
Cold-air Temperature Control Volve
Control Lack Handle

Qil Cooler Shuttet Control

No@mhoN=

166-00-10404

FRONT COCKPIT

CONTROLS

{14, figure 1-6), mounted on rhe insirument panel in
the front cockpit, indicates the temperature of the fuel-
air mixture as it enters the engine,

IGNITION SWITCH.

A standard igairion swicch (23, Agure 1-6; 18, figure
[-7) is located on the left side of the instrument panel
in the front cockpit and forward of the chroctle quadrant
in the rear cockpit. Switch positions are OFE, 1, R, and
BorH. The L and R positions ate provided to check en-
gine operation on the lefr or right magneto individually.

STARTER SWITCH.

A guarded, wggle-type switch (figuce 1-10), located on
che front instrument subpanel, provides control of the
starter. Originally the airplane was delivered with the
starter wired to be cnergized by one switch and engaged

11



Section |

r'?.’ ] N -
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" TO CARBURETOR

S
:

| R

RTINS £ )
//7 »* EXHAUST

'N, J;A;;.: 2
AIR MIXING
CHAMBER

CO1D AIR
| FILTERED: AIR

CARBURETOR
AlR
CONTROL

168-4)-LtB2A

Figure 1-13. Aér Induction System

{afcer coming up to speed) by aoother switch. How-
ever, the starter has been wired for direct cranking, so
the switch marked “ENERGIZE" is inoperative. The
switch marked "ENGAGE" will bath energize and en-
gage the starter to the engine. Pawer for energizing
the starter can be derived from the airplane barctery,
altbough an external power source should be connected
for this purpose, whenever possible, to conserve batcery
life.

ENGINE PRIMER.

The engine priming system is controlled by a push-pull
hand primee (3, figure 1-12), locaced below the instru-
ment panel in the front cockpit. The primer pumps fuel
from. an outlet in the hand fuel pump directly into the
five op cylinders to aid in starting. When not in use,
the pump should be pushed in and turned ro che right
to the lacked~closed position.

12
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ENGINE CRANK.

An El'lgil'le Cl'aflk, stowed in the bﬂgbrage compﬂr(ment,
is provided for emergency use 0 kind.crank the stacter
when electrical power is not avaiyfje,

ENGINE INDICATORS.

A complece set of engine instruments is maunted in che
front cockpit. The oil pressure, fuel pressure, and maai-
fold pressure gages indicate pressure directly fram the
engine. When the engine is inoperative, the manifold
pressure gage reading should correspond to barometric
pressure. The tachometer and cylinder head temperature
gage readings are self-generated and cherefore do not
require power from the electrical system of the airplane.
Oil emperature and catrburetor mixture temperature
gages, however, depend upon che 28-volt d-¢ syscem.
The engine gage unit {centaining the oil temperature,
oil pressure, and fuel pressurc gages) and the tachometer
are duplicated on the rear cockpit instrument panel.
A manifold pressure gage is also installed in che rear
cockpit of some airplanes.

MANIFOLD PRESSURE GAGE DRAIN VALVE.

A manifold pressure gage drain valve is provided to
clear the manifold pressure instrument lines of mois-
ture and vapors sa that accurate indications can be ob-
tained on the gage. The drain valve is opened by curning
4 handle (11, figurc 1-4), located forward of the front
cockpit throttle. The differential berween atmospheric
pressure and manifold pressurc enables tlow through
the inscrument lines to clear them of vapors when the
drain valve is opened, The valve should be opened only
when the engine is operating below 30 inches manifold
pressure so that the vapors will be carried into the
engine instead of towacd the gage. Also, a greater differ-
ential herween aunospheric and manifold pressures
exists at low power than at full power.

PROPELLER.

The engine drives a two-bladed, constant-speed, all-
metal propeller. A propeller canzrol is provided to se-
lect an engine rpm thae is desired to be held constant.
For information concerning propeller operation, refer
to Section V1I and sce figure 7-2, The airplanes were
originally delivered with a spinner covering the pro-
peller hub, but most of the spiancrs bave since been
removed during service,

PROFPELLER CONTROI..

Engine rpm is decermined by the setring of a propeller
control (6, figures 1-4 and 1-8), located on the throttle
quadrant in each cockpit. The propeller control may be
placed at any intermediate position between DECREASE
and INCREASE rpm, depending upon the engine rpm
desived. Positioning the propeller caniral mechanically



AN U [-80FFB-1

adjusts the secting of a propeller governor mounted on
the nose seccion of the engine. The propeller governor
maintains the selected rpm, regardless of varying air
Ioads or flight accitudes, by regulating engine oil pres-
sure to change blade angle.

OIL SYSTEM.

Qil for engine lubrication is supplied from a 10.4-gal-
lon tank. Lubtication is accaomplished by a pressure
system with a dry sump and scavenge pump return, Oil
flows fram the tank ta the engine pressute pump, which
furces it through the engine, and s pumped back 1o the
taok by the scavenge pump either directly or through
the oil coolet, depending upon the temperature of the
ail. The vil temperature is regulaced by a thermostatic
valve in the oil cooler which automatically controls
the flow of oil through the cooler. Most airplanes in-
corporate a surge valve in the return line to enable oil
0 by-pass the cooler, preventing flow stoppage in case
the oil congeals in the cooler. (See figure 1-23 for oil
specification and grade.}

OIL SYSTEM CONTROLS.
QIL COOLER SHUTTER CONTROL.

The airplane is equipped with an oil cooler, which is
located at the bottom of the engine mount, Oil cooler
shutters, provided on the top side of the cooler, can
be adjusted from the front cackpit only. The il cooler
shutter control (7, figure 1-12) is located in the front
cockpit, below the instrument subpanel, just forward
of the control stick. ‘The shutter contral can be set at
OPEN, CLOSED, OT various intermediate positions to regu-
late the flow of air thzough the oil cooler.

OIL DILUTION SWITCH.

An oil dilution system is provided for diluting the oil
with gascline before engine shutdown whenever a cold-
weather start is ancicipated, The oil dilution swirch
{figure 1-10), lacated on the inscrument subpanel in the
front cockpit. is spring-loaded to the O¥¥ position and
must be held oN to dilute the oil. When the switch is
held in the oN position, fuel fram the carburetor (under
pressure) is allowed ta earer the oil line 10 the engine
1o lower the viscosity of the oil.

FUEL SYSTEM.

'Che fuel system (figure 1-16} incorporates two all-metal
fuel tanks, which are located in the center section of
che wing. Sce figure 1-14 for fuel quantity data. A fuel
outlet with an extended standpipe is installed in the
lefr rank to provide a 20-gallon reserve fuel supply.
Howevcer, under certain conditions (figure 7-1), ma-
ncuvering flight can resulr io a reduction of the avail-
able rusetve (0 a guantity as low as 10 gallons. Each rank

QUANTITY

DATA

US. GALLONS
T
]
USABLE FLEC | RILLY EXPANSION TANK
TANKS | NO. LE“L":“MI SERVICED | SPACE | VOIUME
i
L WING ?

TANK 1 bkl 5.2 £ i
R ,:'I‘I:O 1 SR 552 1.7 6.9
tomr | 2 | woe | noa | as | nis

NOTE:

Multiply gallora by 6.0 to obtein paunds gasoline (MIL-F-5572).

Cetimnret datn shown I red, (60-48-11214
e B g it 3 vl i g
b LR ¥ A
o7 14 V‘gi‘; bl AT

Figure 1-14

is constructed so as to trap fuel around the tank cutlets
during maneuvering Hight. An engine-driven [uel
pump supplies fuel under pressure to the carburetor.
In event of failure of the engine-drivea pump, sufficient
fuel pressute can be supplied to the carburetar by mcans
of a hand fuel pump to enable full-power engine opera-
tion. Fuel flow by gravity is available only 1o the fuel
selector valve and hand fuel pump. See fgure 1-23
for fuel grade and specification.

16B-51-5418

L %
a

7/ FUEL QUANTITY GAGES ARE LOCATED ON
EACH SIDE OF VHE FRONT COCKPIT SEAT.

FUEL QUANTITY GAGES

Figure I-15
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FUEL TANK FUEL TANK

FUEL SELECTOR
VALYE

PumMP T T T ey sy

o ———— o

ENGINE
PEIMER

(FRONT COCKMT
ONLY)

————— e ————

fUR PUMP .
m”m P
- f’

ronT SIG.LGT.
COTKP(T TEST
ONLY) Y
CARBUREYOR
70 on
NLUTION
SOLENOID
PRESSURE
SWITCH

LT

ET7773  PRIMER LINE

WA :vixorNcY UNE

FUEL
SWITCH-OVER
SHENAL LIGHT

(FRRONT COCHPIT QANLY;

ENGINE GAGE
LUNIT

Figure 1-76
14

198-4B-2372
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FUEL SYSTEM CONTROLS

FUEL ]
SELECTOR
HANDI.E

Both interconnacted fus uledor hundles are located on the
# left cansole of each cockpit. Ecch selector handle position
i thas & detent to provida a distinet stop. When the selector is
ot $5.2 GAL. RIGHT, ol the fuel in that tank may be
- used; with the selector at 35.2 GAL LEPT, fuel will be con-
. i symed until the level of the extended standpips is reached,
" .The approximately 20 gallans remaining may be used only
" when the selector it placed ot 20 GAL. RES, The OFF
“ position shuts off ali fuel flow. A hend fuel pump, aperated
“#* by interconnected handles, one in each cockpit, is provided
i te maintain fuel pressure if the engine-driven pump fails.
cguee o callE el i i ERONT
COCKRIT

REAR
COCKPLT

R “GpERaTEs HAN
| ACTUATES , FuEL Fump
.. FUEL SELECTOR:~-+rg :

Figure I-17

FUEL S5YSTEM INDICATORS.
FUEL QUANTITY GAGES.

A floac-type fuel quantity gage (Agure 1-15} is located
on cach side of che pilot's seat in the front cockpit. The
gages are visible from the rear cockpit seat, wich ap-
proximaceely a 5-gallon increase because of parallax
crror. The fuel gages are not sufficiently accurate for
exact readings; therefore, the values should be regarded
as approximate. The left gage reading includes the
amount in reserve, so when the quancity indicated ap-
proaches (kes) 20 gallons, che selector should be moved
from the 35,2 GAL. LEFT position: otherwise, engine
failure from lack of fuel will result,

FUEL PRESSURE GAGE,

Fuel pressure is indicated on the engine gage unit, {See
12, Agure 1-6; 11, figure 1.7.) The fuel pressure gage is
the direct-reading type and indicates fuel pressure in
the carburecort,

168-48-13713

FUEL SWITCH-OVER SKGNAL LIGHT.

A signal light (15, figure 1-G) on the righe side of the
front cockpit instrument panel will illuminate whea the
fuel pressure drops below 3 psi. Should the fuel flow
stop completely, as during a pump failure or in a re-
stricted line, the light will illuminate approximately
10 seconds before the engine stops. A fuel signal light
test swirch (figuze 1-190) is located on the instrument
subpanel.

ELECTRICAL POWER SUPPLY SYSTEM.

Electrical power is supplied by a 50.ampere, engine-
driven generator through a 28-volt, direct-cucrent sys-
tem, (See figure 1-18.) A 24-volt battery serves as a
starel-by power source for use when the generator is
inoperative or not supplying sufficient voleage, A re-
verse-current telay is incorporated o automatically con-
trol the generacor. The generacor “cucs in"” at approxi-
mately 1250 rpm and “cuts put™ when engine speed is
reduced 1o approximately 1000 rpm, Full rared output
of the generator is developed abuve 1650 rpm. T'wa in-
verters change direct current to alternating current to
power the radio compass and remote-indicacing com-

pass.
CIRCUFT BREAKERS AND FUSES,

All d-c circuits are protected from overloads by push-
to-reset circuic breakers. The panel mounting che cir-
cuit hreakers {12, figure 1-4) is locaeed in the front
cockpir, on the lefe forward console. The commupica-
tion equipment is protected by circuit breakers (12,
figure 1-4; 16, figure 1-5), located in the fronr cockpit,
on the left aad righe sides. Fuses are used to protect
the commuanication equipment on eatly zirplanes,
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EXTERNAL
POWER SOURCE

EXTERNAL POWER RECEPTACLE.

Anexternal power recepeacle is Jocated on the lower lefc
side of the fuselage, near the wing trailing edge. Ex-
ternal puwer, wheoever available, should always be used
for engine starting or elecerical ground checks to con-
serve baccery life for use during in-flight emergeocies.

ELECTRICAL POWER SUPPLY SYSTEM CONTROLS
AND INDICATQR,

BATTERY-DISCONNECT SWITCH.

A battery-disconnect switch {(hgure 1-i0) is located on
the instrument subpanel. All electrical equipment is
inoperative when the switch is OFF unless the generator
i$ perating ot an cxrernal power supply is connected
to the airplane. The bartery will supply current to all
electrical equipment when the hattery-disconnect switch
is oN and no other power source is being used. The
switch should he OF¥ when rhe engine is not running,
ta prevent unnecessary discharge of che hattery.
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Figute 1-18. Electricol System
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FUEL SWITCH-OVER SIGNAL LIGHT
CARBURETOR MIXTURE TEMPERATURE GAGE

. COMMUNICATIONS EQUIPMENT

PITOT HEATER
GAGE LIGHTS
ENGINE GAGE UNIT (OIL TEMP GAGE ONLY!}

INVERTER

E ? INVERTER
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GENERATOR MAIN LINE SWITCH.

A geperar main line switch (figure 1-10), located on
the instrument subpancl, provides a means of turning off
the generator circuit in case the reverse-currcnt relay
fails to operate. The switch should be left ON at all times
except in an emergency.

AMMETER.

An ammeter (Rgure 1-10), locared on the instrument
subpanel, indicates the amount of current being de-
livered by the generator.

HYDRAULIC POWER SUPPLY SYSTEM.

The bydraulic system (figure 1-19) is otilized to oper-
ate the landing gear and flaps. An engine-driven pump
supplies hydraulic pressure for operation of chese units.
However, when no hydraulic units are bring operated
in flighe, the entire outpur of the pump is divered to che
ceservoir. The hydraulic pressure gage {15, figure 1-4),
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located on the left console in the front cockpit, indi-
cates pressure only when a unit is being operated. For
hydraulic Auid grade and specification, see figure 1-23,

HYDRAULIC POWER SUPPLY SYSTEM CONTROLS.

POWER CONTROL LEVER,

Hydraulic pressure is concrolled by a power control
lever (25, Agure 1-4; 10, figure 1-8), located on the side
of she lefL vomsole in vach cockpic. When che power
control lever is depressed, with the engine-driven pump
operating, hydraulic pressure is available 1o operate the
landing gear and flaps, 'The power control lever oper-
ates on a time-lag principle and auwtomatically disen-
gages after a ser lengrh of time, which is approximarcly
twice that necessary 1o operate the flaps and landing
gear. After the power control lever discngages, fluid is
diverted bhack to the rescrvoir.

HYDRAULIC HAND-PUMP,

A hand-pump, incorporating a spring-loaded extension
handle (22, higure 1-4), is located to che left of che
pilot’s seat in the front cockpit. The hand-pump is pro-
vided for emergeacy operation of the landing gear and
flaps. When the eogine-driven pump is in operation,
the power control lever must be disengaged before the
haad-pump will build up pressure; ocherwise, system
hydcaulic pressure will impose a force in opposition to
the hand-pump.

FLIGHT CONTROL SYSTEM.

The primary flight contral surfaces (ailerons, rudder,
and elevator) may be operated from either cockpit hy
conventional stick and rudder pedal controls, Rudder
pedals, which are also used ta apply the hrakes and for
tail wheel steering, are adjustable fore and aft. “I'rim
tabs on the elevator und rudder are mechanivally opet-
ared from either cockpit, Aileron trim tabs are adjust-
able on the ground enly. The rudder pedals and control
stick can be lacked by a mechaqical lock in the fronr
cockpit.

FLIGHY CONTROLS.

CONTRGL STICK.

‘The vontrol stick grip in the front cockpit incorporates
a gun trigger and a bomb release buteon. ‘I'he rear cock-
pit control stick, which can be stowed in a bracket at
che left side of the cockpit, is removed by actuatiog 2
release knob (14, figuce 1-9) ac the lower rear side
of the srick. In addition 10 conventianal use of the con-
trol stick (for ailerons and elevators), it also unlocks
the tail wheel (to free-swiveling) when placed full
forward,

AN 01-60FFB-1

RUDDILR PEDAL ADJUSTMENT.

A rudder pedal adjustment lever (2, figore 1-12) is lo-
cared on the inboard side of cach rudder pedal in both
cockpits. Adjustment of the pedals is accomplished by
moviag the individual rudder pedal lever inboard and
adjusting the rudder pedal until the desired position is
obrained. The lever is then released to lock the pedal
in che selected pasition,

TRIM TAB CONTROLS.

Rudder and clevator trim tab conerel wheels (20 and
21, figure 1-4; 13 and 15, figure 1-8) are located on the
lefe console of cach cockpit. Trim tab position may be
derermined from a pointer at each control wheel.

CONTROL LOCK HANDLE {(AILERONS, RUDDER,

AND ELEVATOR]).

All surface controls are locked by means of a control
lock haadle (6, figure 1-12), located forward of the
control stick in the front cockpit. In order for the con-
trols to be lacked, the rudder pedals must be in neutral
and the stick forward of center After the lock hatdle
is raised from the forward (stowed) position, the con-
teol stick is moved into the lock recess and the handle
is depressed rearward, When noc in use, the lock should
be stowed (full forward and down).

WING FLAPS.

Hydraulically operated, splic-type wing flaps extead
from aileron to aileron. The flaps, operable from either
cockpit, travel 45 degrees to the full down position,
The bydraulic system power control lever must be actu-
ated in conjunction with the flap handle to operate the

flaps.

WING FLAP HANDLE.

The wing flaps are operated by means of a handle (23,
figure 1-4; 16, hgure 1.8), lacated on the lefr side of
each cockpit. The flap handle has chree positions: TP,
pOowN, and LoCK, The LoCK position is used only 10
lock the flaps in an intermediate position. The faps
are held in rhe respective up, down, or intermediarc
positicns by trapped fluid in the lines.

WING FLAP POSITION INDICATOR.

A mechanical wing flap position indicator (14, figure
1-4) is located forward of the front cockpit trim tab
control wheels. In some airplanes, a locally manu.
facrured mechanical wing fap position indicator (11,
figure 1.8) is provided in the rear cockpir, behind the
fuel selector.
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GEAR EXTENDING (GEAR HANDLE
DOWN}, DOWNLQACK PIN IN EX-

TENDED POSITION.

GEAR DOWN BUT UNSAFE.
DOWNLOCK PIN NOT ENGAGED.

Section {

GEAR FULLY DOWN WITH DOWN-
LOCK PIN PROPERLY ENGAGED.

16330484

Figure 1-20. Landing Gear Downlock Pin Engagement

LANDING GEAR SYSTEM.

The retractahle main landing gear is hydraulically oper-
ated, and mechanical locks hold the gear in both che
down and up pasitions. The locks are mechanically re-
leased by initial movement of the landing gear handle.
In order 10 operate the gear, the hydraulic system power
control lever muse be engaged when the gear handle is
actvated. In case of hydraulic failure, the gear can be
unlocked by the landing gear handle and will extend by
its own weight, Uhe downlock pins will then snap in
place. A means is provided to mechanically engage the

N downlock pins in an emergency, A plastic window
(figure 1-20) on each wing, above the respective strut,
makes possible a visual check of the dewnlock pin en-
gagement. The tail wheel does not retract.

LANDING GEAR HANDLE.

The landing gear handle {18, figure 1.4; 12, figure
1-8) is mounted an the left console of each cockpic. The
handle in the front cockpit bas three positions: ue,
DOWN, and EMERGENCY. The EMERGENCY position is
used to manually force the downlock pins into place
should the pins fail to automatically lock che gear down.
However, the handle must never be positioned 1o EMER-
GENLCY defore the gear is completely down; otherwise,
the downlock pins, while manually forced into place,
may not allow the gear to extend fully, ‘The EMERGENCY
position is reached hy moving the handle 0 the ex-
treme end of the sector, past a detenc ac the DOWN posi-
tion. There is no neutral position, so the handle must
remain in the selecced position. The landing gear handle
in the rear cockpit has an ue and a DOWN position, but
will only excend the gear. Although the rear handle can
be raised, it will not cause the gear to retract, becausc
the front handle is engaged in a detent when at DOwN,
N’ {See hgure 1-21.)

Do not operalte the front cockpit landing gear
handle when the airplane is on the ground, as
there is no safety provision to prevent retrdc-
tion of the gear.

LANDING GEAR INDICATORS.

LANDING GEAR POSITION INDICATOR.

A mechanical landing gear position indicator {13, figure
1-4) is locaced on the left forward console of the front
cockpit. The indicator shows the approximate position
al each gear at all times.

LANDING GEAR NOWNLOCK INDICATOR
TIGHTS,

Locally manufactured downlock indicator lights (figure
4-3), on the leading edge of each wing near the wheel
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well, are incorporated on some airplanes, Although
these indicacor lights are not visible to the pilot, they
enable ground-observer verification of gear position as
a safety feature for nighe flight training.

LANDING GEAR WARNING HORN,

A warning born is located in the overturn structure
above the rear instrument panel. If the landing gear
is nat locked in the down position, the horn will blow
shen the throttle is rerarded.

STEERING SYSTEM.

The nonretractable tail wheel can be steered or allkswed
to free-swivel, as determined by the position of the con-
trol stick. With che control stick in any positicn except
full forward, the tail wheel can be steered by the rudder
pedals up to a maximum ol 15 degrees cither side of
center. Moving the control stick to the full forward
position allows the tail wheel to frec-swivel, and the air-
plane must be stecred by the brakes. 1f the tail sheel is
not aligned with the rudder when the conteol stick is
moved back from the full lorward position, the wheel
will nor be controllable. However, subsequenrt align-
ment with the rudder will antomatically engage the
tail wheel for steering.

BRAKE SYSTEM.

Hydraulic brakes on the main wheels arc operated by
application of toe pressure on the rudder pedals. No
emergency method of applying the brakes is provided.
The brake system (figure 1-22) incorporates a mascer
brake cylinder with an integral reservoir, A parking
brake handle (I, figure 1-12) is installed in the frone
cockpit. Packing brakes are set by dcpressing the coe
brakes, pulling the parking brake handle out, and then
releasing the toe brakes. The parking brakes are re-
Ieased by depressing the toe bhrakes in cither cockpit.
See figure 1-23 for grade and specification of brake Auid.

INSTRUMENTS.

A complete ser of engine and flight instrumeats is in-
stalled in the (ront cockpit. The rear cockpic is equipped
sith doplicate flight instruments for instrument fighe
training purposes, bur the rachomerer and engine gage
unit are the only cngine instruments installed. A mani-
fold pressure gage is also installed in the rear cockpir
of some airplanes. A suction gage is provided in each
cockpit. The gyro horizon, directional gyro, and torn-
and-hank indicator are operated by the enginc-driven
vacuum system. The airspeed indicator, altimeter, and
rate-of-climb indicator are operared by the pirot-static
system. T'his system measures the difference berween
impact air pressure entering the pitor tube, mounted
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on the right wing, and static air pressure obrained ac
vene potis in the side of the pitot head. The atrspecd in-
dicator is connected to both the impact and stacc lines
of the system, The altimeter and rate-of-climb indica-
tor are connected to the sratic ports anly, To keep the
pitot tube opening clean, a cover is placed over the pitot
head whenever the airplane is parked. An accelerometer
(18, figure 1-6} is installed in the front cockpit, below
the instrument panel, in some airplanes. The free air
temperature gage (10, figure 1-4) is installed either in
the windshield ncar the top ot on the left side of the
frone cockpir,

EMERGENCY EQUIPMENT.

HAND-OPERATED FIRE EXTINGUISHER.

A carbon techtrachloride fire extingnisher (2, figure
1-8) is installed on the left side of the tear cockpit. The
extinguisher can also be reached from outside the cock-
pit through an access door above the wing trailing edge.
(See figure 3-5.)

FIRST-AID KIT.

A first-aid kit (6, figure 1.9), iastalled on the right side
of the rear cockpit, is provided for emergency use.

CANOPY.

The canopy has two sliding seccions, one over each
cockpit, which are controlled separately by handles (1,
figurcs 1-4 and 1.7), located on che left side of each
cockpit, on the exterior and interior. The front sliding
section can be locked at four positions: open, closed,
and two intermediate positions. The rear sliding section
can be locked at chree positions: open, closed, and an
intecmediate position, Both side panels on each sliding
section can be forcibly pushed ouc free from the canepy
to provide an emergency exit from the airplanc. Each
side parel incorporates an emergency release handle
{figure 3-6), which is saferied by fine wire to prevenc
accidenral release.

SEATS.

The seats are adjusted by means of a seat adjustmenc
lever (15, figure 1-5; 7, figure 1.9) at the tight side of
each seat. Pulling the lever back allows che seat to be
raised or lowered. When the lever is pulled, the occu-
pant is assisted in raising the sear by a bungee cord
which tends 10 putl the seat up. A seat cushion is pro-
vided in each seal,

SHOUILDER HARNESS LOCK HANDLE.

A two-position ( locked and unlocked ) shoulder harness
lock handle {19, figure 1-4; 14, figure 1-8) is located
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on the left side of each seat. A lacch is provided for posi-
tively reraining the handle ac either position of the
quadrant. When the top of the handle is pressed down,
the Jatch is released and the handle may be moved
freely from one position to another. The shoulder har-
ness will lock automatcically when you lean full back
in the seat, provided the lock handle is farward and the
haraess is adjusted for proper fit. ‘The shoulder harness
should be locked for all take-offs and tandings (crash
or otherwise) and during acrubatics.

All switches not readily accessible with the
haroess locked should be “cut” before the
harness lock handle is moved forward o the
locked position.

21
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SPECIFICATIONS

FUEL: MIL-F-5572, GRADE 91/96
OlL: MIL-O-6082, GRADE 1100
HYDRAULIC FLUID: MIL-O-5605 (RED)
BRAKE FLUID: USAF SPECIFICATION
3586, GRADE € (BLUE}

188-00-10104

Figure 1-23. Servicing Diagram

AUXILIARY EQUIPMENT. cluded in Section IV are the heating and ventilaring

systems, communication and associated efectronic equip-
Seccion FV contains all information pertaining to the ment, [ighting equipment, oxygen system, artnament
description and operation of auxiliary equipment, In- equipment, and miscellaneous equipment.

a2
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Section M

NORMAL PROCEDURES

ke

1

STATUS OF THE AIRPLANE.

FLIGHT RESTRICTIONS.

Detajled airplane and engine limirations are listed in
Section V.

PREFLIGHT PLANNING.

From the operating data contained in the Appendix,
derermine fuel consumption, correct airspeed, and
power settings as negessary co accomplish che intended
mission. The Appendix data will enable you to properly
plan your flight so thar you can obtain che best possible
performance from the airplaae,

WEIGHT AND BALANCE.

Refer to Seccion V for weight and balance limitations.
Refer to Handbook of Weight and Balance Data
{AN 01-1B-40) for loaling. Before each mission, make
the {ollowing checks:

1. Check rake-off and andicipated landing grass
weighe and balance.

2. Make sure fuel, oil, armamcat, and special equip-
ment carried are sufficient for the mission to be accotn-
plished.

3. Make sure weight and balaace clearance {Form F)
is satisfactory.

SECTION I I

ENTRANCE.

The cockpits are accessible from che left side of the air-
plane only. 'T'o open canopy, pull up an canapy handle,
and slide front cockpit section aft and rear corkpit sec-
tion forwanl.

EXTERIOR INSPECTICN.

Make an extetior inspection, starcing ac the front cock-
pit aad going clockwise around the airplane, See figure
2-1 for complete inspection procedure.

ON ENTERING THE AIRPLANE.

INTERICR CHECK {ALL FLIGHTS).

Make the following checks before starting the engine:
1. Check rear cockpit for presence of first-aid kic.
2. Fill ouc Form L.

3. Unlock flight vonrols and check for free move-
ment with correct response.

4, Fasien safety belt and shoulder harness. Check op-
eration of shoulder harness lock.

5. Adjust seac and rudder pedals.
23
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EXTERIOR INSPECTION

Starting at tha front cockpit, make the following checks:

siste;  During this preflight check, inspect entire ex-
terior far wrinkles, loose rivels, dsnix and laose acass
doors.

é} e “_.‘.,:?
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Ignition and battery-disconnect switches OFF,

Gun safety switch SAPFE.

Check form 1.

Verify that airplone has been serviced with reguired
quantities of Fuel, oll, hydruultc fluid, and oxygen.
il ond hydravlic reservoir caps securse.

Controls locked and trim tobs neutral.

Wing flap handle and indicator up,

i Rying solo, rear cockpit control afick stowed and
safety belt, shaulder harness, oxygen equipment,
microphone, haadset, and canopy secursd.

EEF 0N ]rat 6

Visually check fuel quantity.

Check wing flaps for full up position,

Aileron and trim tob neutral und hinges secure.
Landition of pasition lights and wing tip.

nEET LARERING RN

Condition o Iundmg light, downlock light, torque
linkage, ond wplock.

Wheel chocked.

Extension of gear strut {1 to 2 inches).

AN C1-50FFB-1

(5ed
]

Figura 2.1

Tire for proper inflation, ¢andition, and stippage.
Hydraulic leaks.
URNL AT g - .
Prvpelfer frse of mcks nnd oil lenks.
Cowling serure and free of foreign objects.
Carburetor gir and oil cooler «coops clear.

.r _5.’_!‘2 1 PRI )

Sume as opposuie s:de.

PRIEIY AR

Same as opposite side.
Pitot head cover removed.

W AT

Condinon of fusok:ge luglns.

EES AR 2o E L K

Rudder, elevators, and respective trim tabs neutral,
and hinges secure.

Condition of pasition lights.

Extension of tail wheel sirut (approx 6 in. from top
of fire ta botom of fuselage).

Tire for proper inflation, condition, ond slippuge.
Grounding wire secure.

FRRELEQGE 240V

Baggage and !oon oquuprnem secured if carriod.
Boggage compartmeant lecked closed.
Fire exlinguisher serviceabla.

183-00-8011B
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6. Ser parking hrakes.
7. Adjust headset.
8. Check fuel gnantity gages. Fuel selector 20 GAL
KES.
Note
Steps for starting engine and subsequent

ground operation include checking all posi-
tions of fuel sclector,

9. Check rthat hydraulic hand-pump handle is not ex-
tended.

10. Wing Rap handle vr. Check fap position indi-
cator,

11. Landing gear handle powN. Check gear position
indicator.

12. Carburetor air control COLD.

13. Oil cooler shutrer control OPEN.

14, Radio compass power switch OFF,

15. Manifold pressure drain valve handle CLOSED.

16. Check gencrator switch ON.

17. Check all remaining switches at OFF or SAEF.

18. Circuit breakers in.

19. Altimeter and clock ser.

20. Gyros UNKAGED.

Note
The gyro instruments should be uncaged at
all times except during maneuvers which ex-
ceed operating limits. {f gyro horizon bar is
not level after engine is started, cage and un-
cage the gyro 5 minutes before take-uff.

21. Naore manifold pressure reading (ficld barometric
pressurc) for subsequent use during engine power check.

22. Test oxygen equipment for operation and check
pressure gage. Low-pressurc system (400 psi)—high-
pressure system (1800 psi).

23. Communications equipment off and related cic-
cuit breakers in.

24, Adjust cockpirt air temperature control valves as
desired.

INTERIOR CHECK (NIGHT FLIGHTS}.

If night flying is anticipated, the following additional
checks should be made:

I. Ilave cxternat power source conneceed. To prevent
unnecessary discharge of battery, leave bartery-discon-
nact switch Osr unless external power is not available.

2. Wich the aid of outside chserver, test operation
of pasition. passing, recognicion, and laoding lights.
Check that landing gear downlock lights are illunu-
nated.

Section 1)

Do not leave landing, passing, or tecognition
lights on for more than 19 seconds when dir-
plane is on the ground, as excess heat inay
seriously damage the light,

3. Check operation of cockpit (fluorescent and in-
candescent), fuel quantity gage, and compass lights.

1. Push o test and adjust intensity of all indicator
and warning lights.

$. Check for reliable flashlight on board.

STARTING ENGINE,

Scart the engine as follows:

I. Check that propeller has been pulied chrough at
least two revolutions.

2. Pose firc guard and check propeller clear.

3. Thrortle open approximately V2 inch.

4. Mixture control full RICH.

5. Check propeller contral full DECKEASE.

b
CAUTION %

Since engine is normally shut down with pro-
peller at decrease cpm, it must be scarted with
propellee in same position so char full ol pres-
sure will be available for engine lubrication
during starting.

6. Unlock and operate primer three or four scrokes
to climinate excessive cranking when starting engine.

25
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7. Call "Switches On!”

8. Have external power source conneceed. To pre-
vent unnecessary discharge af bartery, leave battery-
disconnect switch OFF unless external power is oot
available.

9. Call "Clear?" and wait for assurance from grouvnd
crew hefore actuaring startee switch, Afrer rhe propeller
rurns over about two revolutions, turn ignition switch
[0 BOTH.

10. Operate primer with slow, even strokes until the
engine starts ficing. If necessary, continue priming uncil
engine runs smonthly, Lock primer. Do not prime a hot
engine.

Do not use the hand fuel pump when start-
ing engine, as fite may occur if engine back-
fites.

i1, As the engine starts, release starter switch.

Note
Should a backfire result, retard the thrortle
slightly, Do not pump the throttle.

12. Adjust throttle to obtain 500 to 600 rpm as quickly
as possihle.

13. Check oil pressure; if gage does not indicate 0
psi within 30 seconds, stop the engine and investigace.

GROUND TESTS

Hydroulic system—check as
follows: lower Paps with emer-
gency hand-pump; then depress

ower conirol lever and check
:ydraulic pressure gaga for
normol pressure; finolly raise
flaps (with system pressyra)
in incremants 1o check LOCK
position. [Flaps should not
creep with handle at LO€K.)

With manifold pressure below
30 in. Hg, opun manifold pres-
tura guge draln valve for 3
seconds.

Carburetor nrir control-check
opetation. Nate drop in mani-
fold pressurs with increase in
mixture temperature.

Instruments—~<heck for readings
in desired ranges.

Refer to Section i for
fnstractions n case of
fire dating starting.
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Communications equipmeat-
check operation.

Ignition switch-cherk at 700
rpr, twrn ignition switch OFF
momentarily. If engine does not
cease firing compiletely, shut
down engine and warh persan-
nel ro remain clear of the pro-

peller.
CAUTION

Perform this check as ropidly as

sible to prevent severe bock-
ire when ignition switch is re-
turnad to BOYM.

Figure 2-2
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i4. [lave external power supply disconnected and
turn bacrery-disconnect swilch ON.

15. Check operation of pitot heater with ail of
ground crew.

WARM-UP PROCEDURE.

1. As soon as ail pressure indicates 40 psi, move pro-
peller control to full INCREASE,

2. Throttle adjusted to abtain the smoochest rpm be-
cween 1200 and 1400 for warm-up.

3. VHF radio turned co praper channel.
4. Fuel selector 55.2 GAL. RIGHT.

5. Check that generator “cuts in" at approximarely
1250 rpm and “cuts out™ at approximarely 1000 rpm.

GROUND TESTS.

While the engine is warming up, petform the tests oul-
lined in figure 2-2.

y

N

TAXIING INSTRUCTIONS.

Primary controls for taxiing the airplane are the
thrattle, steerable tail wheel, and brakes. Coordinate
these conrrols for easy taxiing, Observe the following
instructions and precautions far taxiing:

Don't “jockey” the throttle; i you do, che re-
sultant sudden acceleration and deceleration
will decrease the lifc and reliability of the
engine.

L. Fuel selector 35.2 GAL. LEFT.
2. Have chocks pulled, allow airplane to roll forward
slightly. and check the brakes.

' ~. ! % v i ]
K %)

Never allow taxi speed to build up before
checking brakes.

f ot ¥
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3. The tail wheel, heing steerable by use of che rudder
pedals, provides ample control of the airplane under all
narmal taxiing conditions.

4. The throttle is the main taxi speed control, and
most taxiing can be accomplished with it in the closed
or slightly apen position. Brake usage should be kept
to a minimum.

5. To make sharp turns, slow rhe airplane down,
position control stick full forward te disengage tail
wheel, and use the brakes 1o control the airplane. Never
allow the inside wheel o stop during a rurn, Turning
with one wheel swopped may damage the wheel, tire,
Or strut.

6. Tail wheel engaged. To engage the tail wheel for
steering, the 1ail wheel and rudder musr be aligned and
the control stick must be back fram full forward posi-
tion. Alignment can he readily accomplished by allow-
ing the airplane to roll forward slightly with the rudder
neucral.

Note

Because of restricted forward visibility, S-turn
the airplane well to both sides of the desired
track ta provide a clear, unrestri¢red view.

UPWIND TAXIING.

The stick should be hetd fully afc to hold the cail of
the airplane on the ground and to ensure positive steer-
ing action of the rail wheel.

POWNWIND TAXIING.

The stick should be held forward o keep the tail from
lifting off the ground becanse of wind pressure being
built up beneath the elevators.

Note

1f che stick is ful! forward, the cail wheel will
free-swivel,

CROSS-WIND TAXIING.

Hold stick into the wind o keep wings level, The pri-
maty means of airplane coatrol will be by use of rudder,
which is adequare even in extremely strong winds, 1f
necessary, a slight amouat of downwind brake tay be
used but should be held t© a minimum.

BEFORE TAKE-OFF.

Afret taxiing o run-up pusition, face into the wind,
hold brakes, and make the following airplane and
engine checks.
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PREFLIGHT AIRPLANE CHECK. 3. Powcer cbheck—adjuse manifald pressure to feld
L. Primary Cootrols: bacometric pressure (as read on manifold pressure gage
Check surface concrols for free movement. before starung engin(;] and check far 2000 {50 cpm.
2. Enstruments and Switches:
Altimeter set, Note
Dircctional gyro ser. If less than the presceibed rpm is obrainable

Gyro horizon set.

All instrument readings in desired ranges,

All swirches ar desired positions.

3. Fuel System:

Tuel selector on proper ank (35.2 GAL. LEET if
airplane fully serviced, 55.2 GAL. RIGHT ar 20 GAL. RES.
if noz). Refer to Section VII for iastroczions concerning
fuel selection during flight.

Mixture control full ricH,

Primer locked.

for given manifold pressure, engine is not «le-
veloping sufficient power and should be cor-
rected before flight.

4. Flaps:
Flaps set for cake-off (0P far normal take-off).
5. Trim:
Trim zahs sec for take-off (elevator—11 o'clock:
tudder—2 o'clock).

PREFLIGHT ENGINE CHECK.

When running engine up to high power, be
careful to have stick back and brakes applred,

4. Ignition system check—with throtile adjusted to
2000 epm, position ignition switch to I and R and, in
each position, check for maximum drop of 100 epm.
The absence of #ny rpm drop indicates (hac the oppo-
site magneto is noc being electrically grounded during
the test as it should be. Between checks, return ignition
switch 10 BOTH w allow speed 1o stabilize. If drop ex-
ceeds 100 rpm, recurn ignition switch to BOTH and run

White perfor ming checks requiring ipm read- engine up (o Take-off Power for a few seconds 1o clear
ing tap the wstrament panel to prevent ta- spark plugs; then recheck ignicion system at 2060 rpm.
chometer sticking. Retura ignirion switch to BOTH at completion of test.
1. Check propellet control at full :NCREASE. Note
2. Propeller check—ar 1600 epm, pull propeller con- During the test, ahserve the ring cow! for ex-
trol hack 10 full DECREASE position and note epm drop cessive vibration; a faulry ignition wire or one
of approximately 200 rpm; then retuen concral to full or more bad spark plugs will cause che cowl
INCREASE position. o vibrate excessively.
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5. Cruising fuel-air mixeure check—with propeller
control at full INCREASE and mixcure control full RiCH,
allow engine speed ro stabilize at 1800 rpm. Move mix-
ture control into the manual leaniny range undl an
approximate 100 rpm drop is noted; then return to
xicH. ‘The engine speed should increase very slightly
before it decreases. An immediate decrease indicates
the mixture is se¢ too lean. A momentary inceease in
excess of 25 rpm indicates the mixture is set too rich.

6. 1dle speed check—wich throtile against the idle
stop, the cngine should idle ar 450 rpm.

<. Accelerarion and deccleration check—with the
mixture control at rcl, advance thrortle from idle w
2000 rpm. Engine should accelerate and decelerate
smoothly with no tendency to backfire.

Rapid reversal or sudden throtile movements
must be avoided.

8. Check oil cooler shutter control OPEN.
0, Check carburetor aic contrel full cOLD,

TAKE-OFF.

Plan your take-off according to the following variables
affecting take-off technique: gross weight, wind, ontside
air temperature, type of runway, and height and dis-
cance of the nearest abstacles. Sce figure A-5 for re-
quired take-off distances.

NORMAL TAKE-OFF.

In order to perform a take-off within the distance speci-
fied in the lake-off Distences chart {figure A-3), the
fallowing procedure must be used:

1. Visualty check final approach for aircrafc; chen
coll into tuke-off position and line up airplane wich
runway.

2. Shoulder harness [ocked.

3, Canopy locked open for improved visibility and
to permit immediate escape in case of sudden emer-
gency.

(IO ES 219
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4. ‘L'ai] wheel engaged for steering.
5. Advance throttle smoothly ta Take-off Power.

6. Use clevator control to permit the airplane to
assume a tail-low acritnde. With proper trim serting
for the Ioad condition, the elevator will be in an ap-
proximately neutral position.

7. Allow the airplane ta fAy itself off the ground,
using oaly slight back pressure on the control seick.

8. Normal take-oll speed is approximately 3{ mph.

Note

For procedure to follow if engine fails during
take-off, refer to Section 155,

MINIMUM-RUN TAKE-OFF.

A minimunm-run take-off is a maximum performaace
mancuver with the airplane near stalling speed. It is
directly related to slow flying and flaps-down stalls;
consequently, you should be familiar with these ma-
neuvers before attempting tw make a minimum-run
take-off. Complete all normal “before take-off” checks
and follow the procedure outlined in figure 2-3 for a
minimum-run take-off. N

7

CROSS5-WIND TAKE-OFF.
The following pracedure is recommended for cross-
wind rake-off:

1. Advance thrortle to Take-off Power scteing and
maintain directional control wich rudder.

2. Continue as in & normal take-off, applying suffi-
cient aileron contral w keep the wing level, or even
enough aileron to effect a slightly wing-low attitade
info the wind.

3. As airspeed increases, compensace far the increase
in aileron effcctiveness and perform a normal take-off
with a slightly wing-low attitude into the wind.

4. After becoming air-borne, counteract drife by
making a coordinated turn into the wind.

NIGHT TAKE-OFF.

Night take-off procedure is che same as for daylight op-
eration, However, a thorough knawledge of swicch and
light lucation is essential. The following addizional
checks are recommended for aight take-off:

L. Turn cockpit lights law.

2. Tune radio carefully and loud, as it will fade
during take-off and flight.

3. Hold airplane steady on a definite reference poing
during the take-off run.

4. Don’t be alarmed by exhaost Aame.
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Set trim tabs.

Hold brakes.

Full powar.

Hydraulic power con-
trol laver depressed.
Sat Raps.

Raise toil as soon os
possihle.

168-DC- 1017
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B ez s vompi
Fa Hydraulic power con-
trof lever depressad.
Clear obstacles; then
lower nose and “milk-

vp" Baps at 90 MPH.

Lift off cit 85-75 MPH.
Gear up immediately.
Hold B¢ MPH in initial
climb.

Figure 2.3

AFTER TAKE-OFF.

. When the airplane is definitely air-horne, depress
hydraulic power control lever and move landing gear
handle to UP. Approximately 15 seconds is required for
gear retraction,

2. Reduce engine outpuc to Maximum Continuous
Power by first retarding throttle, (hea propeller control.

Note

Fot training purpases, reduce power to 30
inches manifold pressuce at 2000 rpm.

3. Establish a constant clithb atritude.

CLIMB,

1. Advance throttle to mainin manifold pressure
during climb.
Naote
For training purposes, muintain 110 mph, 30
inches mainfold pressure, and 2000 rpm,

2. Adjust il cooler slrutter conrat as necessary to

maintain coreece oil temperature,

3. Closc canapy upon reaching 3000 feer, and lean
mixture for smooth operacioa.

4. Refer o Nornal Power Climb char: (Agure A-6)

for pawer scrrings, recommended airspecd, rate of
climb, and fue! consumption.

30

FLIGHT CHARACTERISTICS.

All data on flight characteristics is incorporated in Sec-
uon VI

SYSTEMS OPERATION.

Enformation pertaining to use of Take-ofl Power,
manual leaning of carburetor unixture, propeller opec-
ation, carburetor iciay, detonation, preignition, and
fuel system vperation is included in Section VII

DESCENT.

Descending with throtdle closed, gear snd flaps up, che
airplane can cover long distances with a comparatively
small loss of alditude, Lowering either cthe faps or land-
Ing gear greatly steepens the glidiag angle and increases
the rate of desceni. Before entering a descent, close
throttle and move mixcute conrtrot wward RICI o pro-
vide smooth engine operation at the reduced rpm, Be-
cause the engine cools rapidly during a descent with
the throtcle retarded, clear the engine approximately
every hall minute by advancing rhe chrotile slowly and
smoothly to 23 inches manifold pressure to preveanc
fouled plugs.
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i CAUTION ]
Do not allow cylinder head cemperature tao
drop belaw 1007C during descent.

For training purposes, the following should be accom-
plished:

1. Open canopy as a safety precaution upon reaching
300 feer.

2. Mixture contral full RICH to prevent engine rough-
ness and possible cutout during descent.

TRAFFIC-PATTERN CHECK.

Traffic-pattern procedure and check ace shown in hgure
2-4,

LANDING.

FINAL APPROACH AND TOUCHDOWN.

Ia order 1o obtain the results staced in the Landing
Distances chare (igure A.4}, accomplish the approach
and landing procedures outlined in figure 2-4. In addi-
tion, abserve the following precautions and cechniques:
Jusc before reaching end of runway, starc Aare. Use
smaaoth, continuous back pressure on the stick o oheain
a tail-low atcitude for landing. Change attitude evenly
and slowly; don’t jerk the controls or go down in steps.
Note that the attitude for this landing is similar to that
attained in 4 gear- and flaps<down stall. Touch down
in three-point attitude. The ailerons arc only partially
effective at low speeds but can still be used advanta-
geously during the round-out and touchdown. Since the
vertical stabilizer is offses 1o the left almost 2 degrees
1o counteract propeéller torque at cruising speeds, a
slight amounc of left rudder pressure should be applied
throughout the round-out and touchdown to prevent
swerving to the right when landing in calm swind or
steaight into the wind. Afrer touchdown, hald the stick
back to help keep the tail down for positive rail wheel
steering. Refer to Section 1T for information regarding
cmergency landings.

LANDING ROLL.

Since most landing accideats in this airplane occur
during the landing roll. it js during this operation that
you must be exrremely alert. lmmediately on twuch-
down, the airplane might swerve suddenly or skip on
the runway. This sudden swerve is sometimes caused by

Section Il

landing in 2 slight drift or skid. Use ailerons, as neces-
sary, ta counteract a wing-low condition. Remain alert
for a rendency to swerve to the sight. When possible,
take advantage of runway length o save brakes. Test
brakes carefully before cheir use becomes a necessicy and
apply them soon enough to aveid abrupc braking
action. Since the rudder, which is the main directional
concrol, will be less effective as you slow dewn, you
rmust be particularly alert as vou near che end of the
landing roll.

CROSS-WIND LANDING.
Use the wing-low method of landing in a cross svirl.

1. Allow far drift while turning on final appraach
so thar you won't overshoot or undershoot the approach
leg.

2. Tstablish drifc corréction on final approach as soon
as drift is detected. Use the wing-low method; i.e., lower
the wing into the wind and apply opposite rudkder to
maincain the longitudinal axis parallel with the run-
way,

3. Velocity and direction of the wind will determine
the amount of (lups used for the landing.

Note
Since an airplane acts like a weather vane, it
attempts to swing ineo the wind. Flaps increase
this weather-vaning tendency, svo use a mini-
saur degree of Aaps in a cross wind.

4. Maintaia drifc correction throughout the round-
out, touchdown, and landing roll. Apply addirional
aileron control inco the wind to compensate for the kass
of aileron effecrivencss as airspeed decreases. Actual
touchdown should be two-point (upwind main gear
and ail wheel).

NIGHT LANDING.

The same technigees and procedures used for day
landings will be applied. Don't turn on the landing
lights at too high an altitcude and avoidl using them at all
if landing in fog, smoke, or thick haze, as reflection
from the lights impedes vision and may distort depth
perceptivn, Alternate the use of Jandiag lights while
taxiing after Janding.

A4
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HYDRAULIC POWER CONTROL
! h ‘ o = LEVER DEPRESSED.
bk fﬁf { (& & e FLAPS AS DESIRED,
Sroeqy : - e L & CLOSE THROTTLE.
‘- &St MAINTAIN 00 MPH.

R T TTTT U MINSMUM ALTITUDE 300 FEET.
" LOWER FLAPS AS REQUIRED,
b MAINTAIN 90 MFH.

=1 _j L

START FLARE. . s
. E
/}/ . SHOULDER HARNESS
CIEAR EUNIAY, : STICK FULL BACK. Ve LOCKED.
STOP. AND O
COMPLETE AFTE . LAND THREE-FOINT ,
£ {APPROX 65 MPH IAS).

LANDING CHECK.

PROPELLER CONTROL 2000 RPM,

y 4

CHECK MIXTURE CONTROL RICH.

/

" LANDING GEAR HANDLE DOWN.
HYDRAULIC POWER CONTROL LEVER DEPRESSED.

"- CHECK LANDING GEAR WARNING HORN.

FUEL SELECTOR AT 20 GAL. RES. OR 55.2 GAL. RIGHT,
WHICHEVER CONTAINS MORE FUEL.

ENTER TRAFFIC AT 800 FEET, 130 MPH.
CARBURETOR AIR CONTROL COLD.
CHECK CANOPY OPEN.

168-93-317564

Figure 2.4
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" RECHECK GEAR DOWN AND LOCKED.



Section N

X

AT 30 MPH 1AS
AND ABOVE 209 FT,
“MILK-UP” FLAPS.

_—

ADVANCE THROTTLE SMOOTHLY;
DO NOT EXCEED 34 IN. Hyg
LANDING GEAR

WITH 2000 RPM.
HANDLE UP. .
Ny i
\_\‘ .f f
N ~ ] |
N \\\ i |'
~
S ~J
N !
. |
. S
: N
= .~
16B-B3-1177
Figure 2-5
GO-AROUND. Note
A typical go-iround procedure is shown in figure 2-5. White pecforming checks requiting rpm read-
Decide early in the approach whether it 15 necessary ing, it may be necessary to tap cthe instrument
ta go around, and start before you reach too low an panel o prevent tachometer sticking‘ espe-
altitude. cially in cold weather.
1. Check propeller control at [ull INCREASE.

2. Ignition switch check—ar 700 rpm, turn ignitica
switch OFr momentarily. If engine does nut cease firing
completely, shut down engine and wara personnel o
remain cleac of the propeller varil the ignition dis-

crepancy has been corrected.

AFTER LANDING.

Afrer the fanding roll, clear the ruoway immediacely
and come to a complete stop. Before taxiing to che line:

1. Wing lap handle ue.

2. Trim ab contrals neatral.
3. Propelfer control full INCREASE.
CAUTION

4. Dil couler shutter contral OPEN.
e ~~

—

Perform this check as rapidly as possible to
prevent severe hackhre when ignition switch

POSTFLIGHT ENGINE CHECK.

Afrer the last flight of the day, make the following
is returned to BOTIL.
33
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3. Idle speed and mixture check—wich throctle
against idle stop, the engine should idle ar 430 rpm.
When engine idle speed is stabilized, move the mixture
control slowly and smoothly roward idle cutoff. Care-
fully ohsecve the manifold pressure gage for any change
during the leaning procedure. ‘The manifold pressure
shauld decrease slightly before it increases. An imme-
diate increase indicates the mixrure is ser o lean.
A momentaty decrease in excess of ¥4 in. Hg indicates
the mixtuce is set too rich, Rerurn mixrure control to
riCi hefore engine cuts out.

4. Power check—adjust manifold pressure o field
batomerric pressure (as read on altimeter with eleva-
tion sct to zere) and check for 2000 {500 rpm.

Note

If less than the prescribed rpm is obtainable
for given manifold pressure, engine is not
developing sufficient power and should be
corrected before the next flighe.

When running engine up to high power, be
careful to have stick back and brakes applicd.

.

5. Ignition system check—with throttle adjusted to
2000 rpm, position ignition switch o 1. and ® and, in
each position, check for rpm drop (not to exceed
100 rpm). Return ignition switch to BOTH between
checks w allow speed to swbilize. If <drop exceeds
100 rpm, rerurn ignition switch to BOTH and run engine
up t Take-off Power for a few seconds; then recheck
igaition system at 2000 rpm. Regurn ignition swicch to
BOTH it completion of test.

6. Cruising fuel-air mixrure check—with propeller
control ac full INCREASE and mixture conceol full rRiCH,
allow engine speed to scabilize ac 1800 rpm, Move mix-
ture control incw the manual leaning range until an

34
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approximare 100 rpm drop is noted; then rerurn o
kiCH. The engine speed should increase very slightly
before it decreascs. An immediate decrease indicates the
mixture 1s set 100 lean. A momentary (ncrease in Cxcess
of 25 rpm indicates the mixture is set taa rich,

Nota

Any discrepancies delected duting the post-
flight check should be encered on Form 1.

STOPPING ENGINE,

When a cold-weather start is anticipated, dilure ail as
required by the lowest expecred temperature. For il
dilution nstructions, refer to Section [X.

. Parking brakes sct.

2. Opcen throttle to approximately 1450 rpm, place
propeller control in full DECREASE, and allow engine
to run for approximaccly onc minute to allow the oil
from the propellec 1o be scavenged back to the oil tank.

3. Stop cngine by pulling mixrure control full afc
{idle cutoff).

4. When propeller stops, close throtile completely
and turn iganition switch to QFF,

5. Radio ofl.

6. Al elecerical-switches off.

7. Battery-disconnect switch OFF. Leave generator
switch ON.

8. Fuel selector OFF,

BEFORE LEAVING AIRPLANE.

. Have the wheels chocked; then release brakes,
. Lock the surface contrals.

. Complere Form 1.

. Close canopy.

i W I e
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EMERGENCY PROCEDURES

ENGINE FAILURE.

Engine (ailures fall into two main categories: those
occurring instancly, and those with ample indication
prior to failure. The instant failure is rare and usually
vccars only if the ignition or fuel flow completely fails.
Most engine (ailures arc gradual and afford the alert
pilot ample indication that he may expect a failure.
An extremely rough-running engine, loss of oil pres-
surc. excessive cylinder head temperature under normal
flight conditions, loss of manifold pressure, and fluc-
tuating epm are indications that a failure is imminent.
When indications point to an engine failure, the pilot
should make a landing immediacely.

PROCEDURE ON ENCOUNTERING PARTIAL
ENGINE FAILURE,
Should engine failure appear imminent, and if altitade
permits and it is reasonably safe to attempt to regain
normal engine operation, proceed us fallows:

I. Fuel sclector 55.2 GAL. RIGHT or 20 GAL. RES., de-
pending on which tank contains more fuel.

Note
Fuel switch-over signal light will usually illo-
minate approximately 10 secends prior to
complete failure of engine if difficulty is caused
by fuel starvation.

2. If necessary, maintain adequate fuef pressurc with
hand [uel pump.

3. Mixture control full RICH.

4. Propeller control full INCREASE.

5. Check ignition swirch at BOTH.

6. Catburetar air conerol HOT, if icing conditions
exist.

PROCEDURE ON ENCOUNTERING COMPLETE
ENGINE FAILURE.
$hould the engine fail completely, and if there is still
sufficient altitude and it is reasonably safe 10 restart the
engine, accomplish che foregoing procedure (parcial
engine failure) and then proceed as follows:

1. Move mixrture control to idle cotoff.

2. Advance throtde to full OPEN for a few seconds
to clear engine.

3. Readjust throttle to V2 inch open.

4. Mixture control full RICH.

5. Prime engine if necessary.
Should this procedure fail to restart the engine, shut
down engine as follows:

1. Mixrure vontrol tw idle cutoff.

2. Throttle Cr.OSED.

3. lgnition switch OFF.




Section Il

4. Fuel selectar OFF,

5. Bauery-disconnect and generator switches OFF
except when power is desired to operate lights or com-
| municarion equipment.

ENGINE FAILURE UNDER SPECIFIC CONDITIONS.
ENGINE FAILURE DURING TAKE-OFF,

Should the engine fail during the wake-off run, imme-
diately close chrottle and apply brakes. if remaining
runway is insufficient for stopping and it becomes
necessary, collapse the Janding gear; then, if 1ime per-
mirs, move the mixture control to idle cutoff. Get clear
of airplace immediately.

ENGINE FAILURE AFTER TAKE-OFF.

If the engine fails immediacely afier take-uff, proceed
as follows:

l. Lower nose immediately ta maintain airspeed
above stall.

2. Landing gear handle Up. (Even if there is not
sufficienc time or hydraulic pressure o completely raise
gear, it is better to have it unlocked so that ic will col-
lapse on Janding. Judgment should be used on long
runways where a gear-down landing could be accom-
plished.)

3. Fuel selector OFF.

4. Land straight ahead, changing directing only
encugh to miss obstacles. Tan't try to irn back to the
field—making a crash landing straight ahead with air-
plane under contral is much better than turning back
and raking the chance of an uncontrolled roll into the
ground. (See figure 3-1.)

AN 01-40FFB-1

ENGINE FAILURE DLIRING FLIGHT.
If the engine fails during flight;

1. Lower nose as speed drops, to maiataia glide at
approximately 95 mph,

2. 1f altirude permits, attempt 1o resiart engine.

Do not attempt restart if engine stopped be-
cause of obvious mechanicdl failure.

3. 1f it is impossible ¢ rescart engine, make a foreed
landing if possible; ocherwise, hail out.

MAXIML'M GLIDE.

Maximum glide distance can be obtained by maintain-
ing a spred of 95 mph wirh gear and flaps up and with
propeller control ac full BECREASE rpm to minimize
drag. See higure 3-3 for optimum glide path. Glide ratio
and rate of descent ac bese glide speed under varying
conditions ave shown in figure 3-2.

DEAD-ENGINE LANDING.

Sec igure 3-4 for procedure to follow in case of a forced
landing (power off) with gear up or down.

IF ENGINE FAILURE OCCURS
IMMEDIATELY AFTER TAKE-OFF...

Figure 3-1
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GUIDE RATIO
Figure 3 2
e
PROPELLER FAILURE. 1. Retard throttle.
A runaway condition of the propeller caused hy cxcess 2. Adjust prapeller concrol in an attempe to bring
power and decrcased load on the engine can occur in a propeller wichin limits.
prolonged dive, and the ¢ngine may excced the over-
speed limit of 2800 epm. At firsc evidence of a runaway 3. Pull airplane up in a climb to increase load en
or overspeeding propeller: enginc.
Py | Holding 95 mrh9',u:u|ivlill giide
ae "y approximately 9 stolule miles- 25,000
A fw each. 5000 feet of altitude -
__AlRseeED last. No wind conddition. 10000 ™
REST POWERDFF 15000 L
[LWE FFIEL u
GEAR AND FLAPS UP... ot
CANOPY o 10000 =
| J
«h
5000 o
N ' T gea Lave
168-00-1018
g
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FORCED LANDING

Hold spead of 5 mph 1AS for maximum
glide distance with gear and flaps vp.
Jettison external load.

Mixture control to idle cutoff.

Throttle- CLOSED.

Propeller control full DECREASE,
Fuel selectar OFF,

Ignition and generator switches OFF.

DEAD ENGINE

Canopy locked open.

Leava landing gear handie UP unless
certain that field is svitable for a gear-
down landing. Yaw airplane o lock
gear. Remember, the airplone will
glide farther with the geor up.

Battery-disconned) switch OFF,
NOTE

Do not turn the battery-dis-

connect switch OFF until just

bafore touchdown if landing

lights or radio is to be used

during opproach.

Parachute unbuckled.
Shouider harnass locked (afier battary-
dikonnact switch OFF if you cannot

reach switch with harness focked}

To steepen glide, lower flaps as re-
quired {use hand-pump if necessary}
and reduce speed to 75 mph IAS.

WARNING

Do not slip airplane ot speeds
below 90 mph IAS.

lond os nearly up-wind as possible.
Touch down approaching stall speed
with tail [ow, whether gear is up or

down.
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FIRE.

During starting, engine hire can occur in the induction
systemt or in the exhaust system. However, pilot tech.
nique is the same in combating both types of fires.
Should a fire occur in the engine accessery section, the
engine should be stopped immediarely.

Note

Nu fire extinguishing system is inscalled on
this aieplane,

ENGINE FIRE DURING STARTING.

1. Concinue cranking in accempt to clear or seart
engine, as fire may be drawn through ¢ngine or blown
out the exhaust stacks and extinguished. Do not prime
engine again,

2. It engine does not start, continue crarking, mix-
ture control to idle cutolf, 2nd fuel selecior, ignition,
and generator switches OFF,

3, If fire continues, stop cranking and tucn batrery-
disconnect switch OFF.

4, Ger clear of airplane and signal ground crew to
use portable fire extinguishing equipment.

ENGINE FIRE AFTER STARTING.

L. Keep the engine running, as the lire may be deawn
through che engine «nd extinguished,

2, If firc continues to burn, shut down cngine.

3. Get clear of the airplane and signal che ground
crew to use the portable fire equipment.

4. Do not restart engine untif the cause of che fire
has been determined.

ENGINE FIRE DURING FLIGHT.

Dcpending upon the severity of che fire, cither bail out
immediately or shut down the engine as follows in an
attempt o extinguish the fire:

l. Mixture control to idle cutoff.
2. Throtile CLOSED,

3. Ignition switch OFE.

4. Fuel selecior 0FF.

5. Battery-disconnece and generator switches <FF
except when power is desired o operate lights or com-
munication gquipment,

FUSELAGE FIRE DURING FLIGHT,

l. Reduce airspeed immediately, in preparacion for
bail-our (if it hecomes necessary) and to lessen possi-
hility of fire spreading.

AT
Section (Il

Figure 3-5

2. If smoke or fumes enter cockpit, use oxvgen (if
carried} or open canopy.

3. Generator and battery-disconnect switches OFF.

4. Tt fire persists, shut down engine as outlined in the
foregoing procedure.

5. 1f possible, use hand fire extinguisher (Agure 3-53,
locuted vn lefe side of rear cockpir,

WARNING

Toxic fumes can be generated where fire
extinguisher finid {carbon tetrachlocide) con-
1aces hot metal.

6. If fire Is not extinguished immediately, bail out.

WING FIRE.

1. Turn off all wing lighe switches (position, pass-
ing, and landing), armament switches, and pitot heater
switch,

2. Attempt w extinguish fire by sideslipping 2irplane
away from flame.

3. If fire is oot exctinguished immediately, bail out.
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Figure 3-6. Emergency Escape an the Ground

ELECTRICAL FIRE.

Circuit breakers isolare most elecerical circuits and
anromatically interrupr power to prevent a fire when
a “shore” vecurs. [f necessary, however, turn generator
and battery-disconnect switches OFF to remove power
from all electrical equipment, and land as soon as pos-
sible. If electrical power is essential, as during instru-
ment flight, an attempt to idenrify and isolate the
shorted circuit may be Ffeasible. This can be accom-
plished s follows:

1. With generator and batrery.discannect switches
OF¥, turn off all remainiog switches (excepe ignition.
of course).

2. Turn generator switch ON. If gencrator circuit is
shorted, return switch o OFF and place bacrery-
disconnect switch ON instead,

3. Individually curn each circuit on again, allowing
a shorr period of time before proceeding co the next,
until the shorted cicceie is identified.

40
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SMOKE ELIMINATION.
Should smoke or fumes enter the cockpit, proceed as
follows:

1. Reduce airspeed immediacely, in preparation for
bail-ont (if it becomes necessary) and to minimize
spreading of fire.

2. Open cold-air putless,

3. Use oxygen (if carcied) or open cannpy.

LANDING EMERGENCIES.

GEAR RETRACTED.
If the gear fails to extend, a wheels-up laadiag can be
made on either hard ar sofr gronod as follows:
1. Establish a norma! flaps-down approach.
2. Flare out as in 3 normal landing (with tail low).
This wil) enable rai) wheel w absoth the initial shock.
3. Mixture control to idle cutaff,
‘£ Get clear of airplanc immediately.

bt re il R SRR 3
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ONE WHEEL RETRACTED.

Ordinarily a wheels-up Ianding is preferable 1o a land-
ing with only one wheel cxtended, However, if one
wheel is extended and cannot be retracted, proceed as
follows:

1. Make normal flaps-down approach, with wing low
on the extended-gear side.

2. Touch down oo main wheet 2nd 12il wheel simul-
taneously. Usc ailerons to hold up wing with retracted
grar.

3. Shut down engine.
4, Maintain controlled ground roll by use of steer-
able rail wheel and brake,

5. When wing tip strikes the ground, apply maxi-
mum brake pressure possible wichout raising the il

FLAT TIRE.

1f a tire is Alac at the cime of landing or 2 blowout occurs
during the ground roll, proceed as follows:

1. Hold stick full back to keep tail down and apply
full aileron opposite the flar tirc.

2. Apply brake hard to wheel opposite the flat rire
angd use steerable tail wheel to try to maintain a con-
trolled landing roll.

3. Shuc down enginc.

EMERGENCY ENTRANCE.

The canopy lever an the exterior left side of each can-
opy is used for entrance o either cockpit in an emer-
gency.

EMERGENCY ESCAPE ON THE GROUND,

If the canopy cannort he opened, emergency escape can
be accomplished through a removable canopy panel
{(figure 3-6} on each side of both cockpiis.

DITCHING.

‘T'he airplane shouid be ditched only as a lasc resort.
Since all emergency equipmenc is carried by the pilots,
there is no advantage in riding the airplanc down.
However, if for some reason bail-out is impossible and
ditching is wnavaidable, proceed as foltows:

WARNING

Be sure co dirch while fuel is still avatlable.

1. Follow radio distress procedure.

Section Il

2. Turn batiery-disconnece switch OFF.

3. See that no pessonal equipment will foul when
you leave che airplane.

4. Unbuckle parachute and release the Jife raft trom
the parachure harness. Tighten and lock safety belt and
shoulder harness, as there is a violent deceleration of the
airplane upon final impact,

Befare a forced landing, all switches not read-
dy accessible with the harness locked should
be "cut” before the harness lock handle is
moved forward to the locked position.

5. Check landing gear bandle vp.
6. Canopy full open and locked.

7. Lower wing flaps 20 degrees if suficient hydrautic
pressure is available,

8. Make normal approach with power if possible
and flare out to a normal landing attitude. Touch down,
approaching stalling speed with tail low. Unless the
wind is high or the sea is rough, plan the approach
heading parallel to any eniform swell pattern and ey
to touch down along a wavc crest or just after a crese
has passed. If the wind is as high as 40 mph or the
surface is irregular, the best procedure is to approach
into the wind and touch down on the falling side of the
wave.

9. Just hefore impact, rurn igaition switch OFF,

10. The back cushion of each cockpit seat is filled
with kapok and may be used as a life preserver,

11. When leaving airplane, be sure to carry life raft
with you.
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BAIL-OUT,
In the event the decision has beet made to abandon the
atrplane in flighy, the following steps should be taken:
1. Reduce airplane speed as much as possible; trim it
slightly nose-down and head for an uninhabired area.
2. Warn the ocher pilot to bail out and reccive his
acknowledgment.
3. See rhat no personzl equipment will foul when
you bail out.
4. Kaise seat to top pusition,
5. Canopy full open and locked.

Note

Tf the canopy cannot be opened, raise the red
release handle ac the hartom center of either
panel, breaking the sufety wire, and push the
panel clear of the aieplane,

6. From cicher cockpit, dive toward trailing edge of
wing. {See figure 3-7.)

FROM EiTHER COCKPIT,
DIVE TOWARD TRAIR-
ING EDGE OF WING.

. 168-00-1387A

WARNING 170005 or s svox o Apine,

Figure 3-7. Boil-aut

FUEL SYSTEM EMERGENCY OPERATION.

If the engine-driven fuel pump fails, fuel can be sup-
plied to the cngine by operating the hand fuel pump
¢ on the left side of each cockpit.

AN 01-60FFB-1

ELECTRICAL POWER SYSTEM EMERGENCY
OPERATION,

If che ammecer shows zero current during flight, it may
indicate fatlure of the generator systcem. In such case,
the bauery will supply the electrical lonl for a shore
time only. Turn the generaror switch OFF und conserve
the battery by wvsing elecerical equipment sparingly.
IF a complewe -electrical failure should occur or if it
becomes necessary to turn off borh che generator and
bartery-disconnect switches, landing should he made
as soon as possible, In case of a complete electrical
failure, the oil temperature gage and carburetor mix-
ture remperature gage will both be inopetative and
will register zero. See figure 1-18 for clectrically
operated equipment,

HYDRAULIC POWER SYSTEM EMERGENCY
OPERATION.

Hydraulic hand-pump can be used to operate che land-
ing geat or flaps, should the engine-driven pump fail,
[t is not necessary to move the power control lever
when the hand-pump is used, since a check valve in che
system separates the hand-pump trom the power con-
trol valve. To operate landing gear ot flaps by means
of the hand-pump:

1. Place the landiog gear handle or wing fap handle
in the desired position.

2. Raise the hand-pump handle to the extended posi-

tion, turn handle cJockwise wnei) it locks, and operate
the pump.
The wing flaps cannot be operated in case of complete
hydraulic failure. The landing gear, however, can be
lowered by gravity when hydraulic pressure is un-
available.

LANDING GEAR SYSTEM EMERGENCY
OPERATION. N

/

LANDING GEAR EMERGENCY LOWERING.

‘The procedure for lowering the landing gear in casc of
complete hydraulic tailure is given in figure 3.8.

LANDING GEAR EMERGENCY DOWNLOCK.

Should the landing gear fail to automatically lock in
the down position, move the front cockpit landing
gear handle down to the extreme end of the sector
(EMERGENCY positiont. This manually forces the down-
lock pins in place s lock the gear down. However,
the handlc must never be positioned 0 EMERGENCY
before the gear is completely downs if it is, white che
handle is ar FMERGENCY, the downlock pins may pre-
vent the gear from exreadiag fully.

Too iR RN



. &&m,‘WV L L0 R . -z e . .
AM G -OUreE

Note
The landing gear downlock pins can be visu-
ally checked for locked position chrough a
window in the wing, above che Janding gear
strut.

HAND-CRANKING ENGINE.

[f electrical power is not available, the starter can be
energized manunally by a handerank as follows:

1. Move the brush-spring release handle on the back

Sechon lll

of the starter to OFF (clockwise). The handie can be
reached through an access door on the upper left side
of the engine compartment cowling.

2. laseet handcrank inro epening provided forward
of the access door and rotate at approximately 80 rpm.

3. When this speed has been attained, remove hand.
crank and pull manual engaging ring, located above
crank opening.

4, After cogine starts, releise engagioy ring, teturn
brush-spring release handie to ON, and safety with
wire; then scow crank in baggage compartment.

I CASE QF COMPLETE d¥Raenll FAILURE, THE
LANDING GEAR AN RE RQWEREDR AS FQLLOWS:

REDUCE AIRSPEED BELOW 125
MPH I1AS SO THAT AIR LOADS
WONT PREVENT GEAR FROM
LOWERING.

CHECK LANDING GEAR POSI-
TION INDICATORS.

I.AHD!HG G‘ﬂﬁl! WERG!HCY I.O*ERHI‘G

£

LANDING GEAR HANDLE
DOWN. VERIFY THAT HANDLE
1$ ENGAGED IN DETENT.

OBSERVE ENGAGEMENT OF

- DOWNLOCK PINS THRCUGH

INSPECTION WINDOW ON
EACH WING.

00’<MN_-.

Figure 3-8

YAW AIRPLANE, IF NECES-
SARY, TO LOCK GEAR,

RETARD THROTTLE AND NOTE
SILENCE OF WARNING HORN
TO VERIFY GEAR DOWN AND
l.OCKED

: 1BE-33-945A
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DESCRIPTION AND
OPERATION OF

EHE R Section IV

AUXILIARY EQUIPMENT

HEATING SYSTEM.

Ram air from 2 duct epening on the top front of che
engine is heated in a shroud around the exhaust mani-
fold and 3s then intcodluced into the front cockpit. The
cnckpit hot-air temperature control valve (4, figure
1-12} is tocated inboard of the right rudder pedal. A
butterfly valve in the outler can be rotated by the pilot’s
fooc to regulate the volume of hot air ¢ntering the cock-

pit.

VENTILATING SYSTEM.

Cold air for ventilating is obtained from an opening
in the leading edge of the left wing ceoter section and
is discharged in the front cockpit from a cold-aic tem-
perature cantral valve {5, figure 1-12), located inboard
of the left rudder pedal. ‘The outlet, which incorporates
a butteclly valve, can be adjusted by che pilot’s foor ro
control the volume of air entering the cockpits. A venti-
laror on the left side of the rear cockpit can be manually
opened by a handle (17, figure 1-8) to provide fresh air
for the rear cockpit. Additional ventilation may be
obrained by opening the sliding sections of the canopy
1o any o ,l e inermediaic positions.

PITOT HEATER.
A heater in the pitor head is controlled by the piwot

heat switch (figurc 1-10}, lecated on the inscrument sub-
panel in the front cockpic only.

R e
aon]

To prevent burning out heater elements, the
pitot heat switch should be 0¥y when the
airplane is on the grouad.

COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT.

See hgure 4-1.

COMMUNICATION MASTER CONTROLS.

COMMUNICATION CONTROL JACK BOX.

A jack box far coptrol of the communication equip-
ment, located on the right side of each cockpit, incarpo-
rates a master volume cantrol knab (6, Agure 1-5; 1,
figure 1.9) and a master selecrar swicch {7, figure 1-5;
15, Agure 1-9). Moving che selector switch to Comp,
VHF, RANGE, or INTER sclects the radio compass, com-
mand set, radio range receiver, and interphone, respec-
tively. The selector swirch is spring-loaded from CalL
o ENTER. The cALL position 1s used to terrupt any
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| COMMUNICATION AND ASSOCIATED

LOCATION OF
CONTROLS

DESIGNATION HORIZONTAL RANGE

30 miles at 1000 feet
135 miles ot 10,000 feel

Right side
each tockpit

Two-way

AN;ARC-3 communication

Rgcephon of| 450 to 100 miles for
voice and code range signels, 100 to
communication, | 350 milas for broad-
position ﬁndlng, casl signals

haming

RADIO
COMPASS

Left forward side

AN:ARN-7 each cockpit

RADIQ RANGE
RECEIVER

Radio range
reception

Right forward side

50 to 70 miles .
frant cackpit

Intercackpit
communication

Right side
each cackpit

INTERPHONE AN:AIC-2

Reception of lo-
cation marker
beacon signals
(fan marker)

MARKER

{ndicator light on each
BEACON

RC-193A h
instrgment panel

L68-71-855

Figure 4-1

radin reception in the airplanc to enable immediate
interphone communication without transmitting the
conversation, The master volume conerol knob, marked
“INCREASE OUTPUT,” increases reception volume
when rotated clockwise.

RADIO RANGE FILTER SWITCH.

The radio range filter switch (&, figure 1.5; 2, Agure
1-91 is mouated on a panel in each cockpit. aft of the
commuaicatinn control jack box. Placing the selector
in the kaNGE position sebdues voice receprion w bring
nur range reception, Moving the selecror to the VOICE
position cawses radio range signals ta be subdued 1w
bring ou voice receptivn. In che BOTH position, voice
and range receptions are receivad in equal volume.

YHF COMMAND RADIO CONTROL AND INDICATOR.

In addition to the conventional concrols, the vhf com-
mard radio also jucorpurates conrol teansfer switchies
and control indicator lighes.

46

VHF CONTROL TRANSFER SWITCH.

A contral reansfer switch {11, figure 1-5; 9, figure 193,
mounted on the vhi control panel in each cockpit, is
provided o enable either pilot w control channel selec-
tion of the vhf command radio. This switch has no
effcct on receprion of radio signals.

VHF CONTROIL TNDICATOR TIGHT.,

A control indicator light {13, figure 1-5; 4, hgure 1-9)
is located on the vhi conurol panel in each cockpit. The
light illuminates in the cockpit from which the com-
mand set ¢can be controlled as determined by the vihf
control trapsfer swirch.

OPERATION OF VHF COMMAND RADIO.

1. Positian vhf contral transfer switch so chat the
vhf cantrol indicator light ifluminates.

2. Depress desited channel selector butron,
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3. Allaw 30 to 0 seconds for set ro warm up. Near
the end of warm-up period, 4o 2udio tone will be heard
in the headser. When the tooe stops, the set is ready for
operation and may be tuned.

4. Adjust vhf audia control knab for desired autpur.
Rorate control clockwise 1o increase volume.

5. Depress press-to-talk button, on the microphaone,
to transmit; releasc che button to receive, Reception will
be cur off ar both crew stations whenever either miceo-
phone hucton is depressed.

Note

Do nat taen command radio off immediately
after depressing a channel selector button. B
the automadic selector has not had sufficient
time to complete its change cycle, the ser will
he inaperative when it is again turned on.
Should this occur, curn the set on by pressing
any ¢hannel selector button and run through
the complete number of selections. Then de-
press the desired selecror burton, and the set
will resume normal operation.

OFPERATION OF RADIO COMPASS.

L. Position c¢w selector switch, at buttom of radio
compass coutrel panel, at voick. For reception of con-
tiouous wave transmission, place cw seleccor switch to
W position.

2. With master selector switch, on the conceol tack
box, at comp, turn radie compass power switch, on
radio compass control panel, to ANT.

3. Depress control button, on radic compass cotitrol
paucl. to obtain control of set. When control is com-
plete, the indicator on the tuning meter Auctuates and
the green control indicator light llaminates,

4, Rotate frequency band selectar, on radio compass
control panel, to desired frequency baad,

3. Rotate tuning crank to tune in desired frequency
as indicated by maximum deflection of the indicator on
the mning meter. Proper station is idenrified b!,- pub-
lished call sign.

6. Place radio compass power switch at COMP to actu-
ate iadicator hand on radio compass,

7. When using the radio compass for aural-null pro-
cedures, the sec should be tuned for maximum reada-
bility rather than maximum deflection of the tuning
nmeter. For maximum reception or aural-null oricata-
tion and huming, the luap antenta can be rataed by
using che loop adjustment switch. on the radio compass
contral panel. Pushing the switch o against a spring
load and moving it to L or K causes the loop antenna
to revolve rapidly for large adjustments, [n the normal
pesition to which the swiech is spring-loaded, move-
ment of the switch to L or K causes the loop to revolve
slowly for fine wdjustments. The radio compass power
switch shoulkd be at 100p for adjustment of the loop
anienna.

Section IV

7. TUNING METER &. POWER SWITCH

2. 1Q0P ADJUSTMENT SWITCH 7. TUNING CRANK

2. CONTROL INDICATOR LIGHT 8. AUDIO CONTROL KNOB

8, CONTROL BUTTON 9, FREQUENCY BAND SELECTOR

5. CW SELECTOR SWITCH 10. LKGHT CONTROL KNOB
166-71-358

RADIO COMPASS

CONTROL PANEL

Figure 4-2

RADIO RANGE RECEIVER CONTROL.

The range receiver can be tuned from the front cock-
pit anly. la addition to the conventional ¢coacrols, the
range receiver also inclodes a cange-volume switch.

RANGE-YOLUME SWITCIL

A range-volume switch (16, figure 1-3), located in the
front cockpit, has two positions — FORWARD COCKPIT
and AFT COCKpLT. The switch enables the radis range
receiver volume 1o be individually controlled from the
selecred cockput.

OPERATION OF RADIO RANGE RECEIVER.

1. Place master selector switch, on control jack hox,
ta RANGE,

2. Move range receiver power switch, un range re-
cerver control bux, from OFF to MmCw for voice or radio
range receprion,

3. Place range receiver A-B'switch, on range receiver
conteol box, au a,

4. Rotare tuning crank, on range receiver control
box, to tune set to desired frequency as indicated by
revolviog dial.

%. Rotate master yvolume control knob, on c¢untrol
fack box, fully clockwise for maximum output.

a7
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6. Set range-volume switch (in front cockpic) at
FORWARD COCKPIT and AFT COCKPIT, respectively, so
thar radic range volume can be adjusted as desired by
each pilot.

RECOGNITION LIGHT

7. Adjust volume of range reception with volume
control, marked “INCRFEASE QUTPUT.” The volume
control increases volume as it is rotaced clockwise.

OPERATION OF INTERPHONE.

1. Place master selector switch, on centrol jack box,
4t INTER.

2, Use microphene a5 in normal radio transmission.

3. To receive vhf command set signals while using
interphone, place vhf audio switch, on vhi conrtrol
panel, at ON. This allows reception of selected frequency
channel without transmitting interphone conversation.

OPERATION OF MARKER BEACON.

The marker beacon receiver operates automatically
when the bactery-disconnect switch is turned ON.

LIGHTING EQUIPMENT.

EXTERIOR LIGHT CONTROLS.

All exterior lights {landing, position, passing, and
recognition} are controlled from the front cockpic only,
See Nigure 4-3 for locacion of all exteriar lights.

Do aot lcave landing, passing, ar recognition
lights on for more chan B0 seconds when air-
plane is on the ground, as excess heat may
seriously damage the lights.

LANDING LIGHT SWITCIIES.
Landing lighes, installed in the leading edge of each
outer wing panel, are individually turned ON and OFF

by swirches (figure 1-10) located on the instrument
subpanel in the front cockpic.

POSITION LIGHT SWITCHLES.

Position fights, located on the wing tips and tail, are
coneroltled by switches (Agure L-I0) located oo the in-
stzument subpanel in the front cockpit. Individual
switches for the wing lights and taillights have RRIGHT,
DIM, and OFF positions, The [efe wing lights are red,
the right wing lights are green, and che taillights are
Figure 4-3 white.
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PASSING LIGHT SWITCH. of the lamp housing, provides a means of instantaneous

A passing lighe, installed in the leading edge of the left coniral of the light sa char it may be used for 558““““8-

wing panel, beside the landing light, is turned oN and The head of the lamp housing, which conmins 2 red

OFE hy a switch (ﬁgure 1-10) locared on the instrument iens, can be removed to obtain a whice light, T'he lamp

subpanel in the front cockpit. can be remaved from its bracker and held in any desired
position.

RECOGNITION LIGHT SWITCHES.

Three recognition lights (red, green, and amber) are FUEL QUANTITY GAGE LIGHT SWITCH.

installed on the lower side of the fuselage, just aft of Lighes above each fuel quancity gage can be rurned
the rear cockpit. A white recogaition light is located oN or OFF trom either cockpit. The fucl quantity gage
aft of che rear cockpit, on the top of the fuselage, The tight switch (figure 1-10) in the frant cackpit is located
lights are turaed ON and oOr¥ by individual switches oo the instrument subpanel; the switch (10, figure 1-9)
{figure 1-10} located on the panel adjacent to the instru- in the rear cockpit is on the electrical conrrol panel.

ment subpanel in tht? frone cockpit. Each individua.l COMPASS LIGHT RHEOSTAT.
switch can be placed in the KEY, STEADY, or OFF posi-

tion. Wich any switch an the Kev position, the push tlluminacion of each magnetic campass is controlled by

a rheostat {figure 1-10; 8, figure 1.9) in each cockpit
The theostat in the front cockpit is located on the in-
strument subpanel: in the rear cockpit, the cheostat is
on the clecrrical control panel,

RADIQ COMPASS CONTROL PANEL LIGHT
INTERIOR UGHT CONTROLS. RHEOSTAT.

INSTRUMENT PANEL LIGHT RHEOSTAT. A rheostac {figure 4-2), labeled “LIGHTS,” is located
at the top of the radio campass control panel in each

burton on the top of the switch panel can be used to
flash the relaced lighe as desired. The recognition lights
are disconnected on most airplanes.

The instrument panels are illuminated by fluarescent . :
lights, anc on each side of each cockpit. The lights are cockpit. The rheostat tuEns oo and regulates the bril-
conteolled by individual theostats {figure 1-10; 9 and liance of the self-contained radio cotnpass control panel
11, figure 1-9) located on the inscrument subpanel in che lights. The rheostat moves clockwise from its off posi-
frant cockpit and on the elecerical control panel in the tion, which is marked by a whire radial line.

rear cackpit, respectively.

COCKPIT LIGHT CONTROL KNOB.

A cockpit light is monnted on the left side of each _ . . L.
cockpit. The light heam can be adjusted from a small The airplanes were originally delivered with either a
spotlight 0 a floodlight beam. Light brilliancy is con- high-pressure or a low-pressure oxygen system, The
trolled by a knob {3, figures 1-4 and 1-8} on the side of oxygen system ¢n oSt airplaaes has since been ren-
the lamp housing. A push-buttan swicch, on the back dered inoperative.

OXYGEN SYSTEM.

T IR S T R A R M T TR S
HIGH-PRESSURE SYSTEM ..
> &,
OXYGEN DURATION
{(HOURS)

GAGE PRESSURE—PSL
1800 | 1500 | 1400 | 120061000 | BOD | 600 | 400 | BELOW 400 .. ..

i 25000 | 35|30 | 26| 22)17 |13 |09 |0a | SUEREEIH

“w — HETTTTS
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HIGH-PRESSURE OXYGEN SYSTEM.

An individoal, high-pressure oxygen system is provided
for each cockpit, A scparate Type B-1 oxvgen cylinder
supplies each system. The axygen cylinders, installed
behind the baggage compartment. must be removed
from the airplane o be serviced. An oxygen regulator,
incorporating a flow indicator and pressure gage, is
installed in each cockpit. ‘I'he approximate duration of
the oxygen supply in mun-hours for each separace sys-
tem is given in figure 4-.

&
N

HIGH-PRESSURE OXYGEN SYSTEM CONTROL.

OXYGEN REGULATOR.

A Type A-8 oxygen regulator {hgure 4-5) is located
below the instrument panel on the right side of each
cockpit. The regulator supplies a continuous flow of
oxygen, the concentration of which is determined by the
secting of an incorporated concrol knob. The control
knob should he set so that the Row indicator reading
corresponds to the alticude ac which che airplane is
flying.

HIGH-PRESSURE OXYGEN SYSTEM INDICATORS.

OXYGEN PRESSURE GAGE.

A pressure guge (figure 4-3), located on the lower half
of the regulator dial, registers the pressure in the oxy-
gen cylinder for he respecrive cockpit.

A-8 REG

ULATOR

CYLINDER

—— FRONT AND =—
== REAR COCKPIT) =

Figuie 4.5
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OXYGEN FLOW INDICATOR,

A flow indicator { figure 4-5) is located on the upper half
of the regulator dial. The inclicator is set by the regu-
lator control knob o a reading that corresponds to the
airplane altitude. This secting will provide oxygen in
sufficient quantity for the particular altitude,

HIGH-PRESSURE OXYGEN SYSTEM OPERATION.

PREFLIGHT CHECK,

Priar 1o each’ flight requiring use of oxygen, check
system as follows:

1. Check oxygen pressure gage for normal pressure
of 1800 psi.

2. Check oxygen mask for it and absence of leakage.

3. Auach mask tube to regulator outlet and check
connection for security.

4. Open regulator control knob undl the flow indi.
cator registets 15,000 feer, Restrict the mask outlet
valves by band and note thar rebhreather bag inflates to
verify that oxygen is being supplied.

5. Remove mask and close regulator control knob.

NORMAL OPERATION,
During flight, check oxygea system as follows:

L. Open regulator coutrol knob until reading on flow
indicator corresponds with altitude at which the air-
plane 1s flying.

2. Check connection of mask tube ro regulator outlet.

3. Check cylinder pressure frequently for oxygen sys-
tem pressure, and determine duration from figure 4-4.

4. Check flow indicator frequently, especially during
changes in altitude, to verify that reading corresponds
with airplane altitude.

Note

To cusure 2n adequate supply of oxygen dur-
ing ascent ot periods of unusual activity, the
flow indicator reading should be ser abour
5000 feer higher thun airplane altitude.

LOW-FPRESSURE OXYGEN SYSTEM.
The Tow-pressure oxyguen system is supplied by four
Type 132 oxygen cylinders installed behind che bag-
gage compariment. A filler valve, also located in the
buggage compartment, is provided to service the eylin-
ders. A diluwer-demand oxygen regulator, Aow indica-
tor, and pressure gage are instlled in each cockpit. The
approximate axygen duration for each pilou is given in
Rgure 4-6.

N
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LOW-PRESSURE OXYGEN 5YSTEM CONTROL.
OXYGEN REGULATOR.

A Type A-12 diluter-demand oxygen regulator {figure
4-71 is located below the instrument panel on the right
side of cach cockpit. The regulator automatically sup-
plies a proper mixtwure of air and oxygen at all altiwudes
when ser ar NORMAL OXYGEN, The diluter lever af the
regulatar should always be set at NORMAL OXYGEN
except under emergency conditions; if it is not, the dura-
tion of the oxygen system will be considerably reduced.
With rhe diluter lever at 100% oxyGeN, undiluted
oxygen is supplied at any altirude whenever the user
inhales. T'he emergency vatve of the regulator is safety-
wited closed and should be opened only if the regulator
hecomes inoperative, The valve, when opened (by turn-
ing (he knob cnunterclockwise), directs a steady srream
of oxygen into the mask.

LOW-PRESSURE OXYGEN SYSTEM INDICATORS.

OXYGEN PRESSURYE GAGE.

A pressure gage (figure 4-7). Jocated adjacent to the
regulator in cach cockpit, registers oxygen cylinder
pressure,

OXYGEN FLOW INDICATOR.

A How indicator (figure 4.7) is located adjacent to the

Sectian IV

regulator and pressure gage in each cackpit. The flow
indicator shows that oxygen is flowing through the
regulator, bur not how much oxygen is flowing. The
“eye” of the indicator blinks with each breach of che
user. When the emergency valve is opened, the indica-
wr dees nat blink.

LOW-PRESSURE OXYGEN SYSTEM OPERATION.
PREFLIGHT CHECK.

Prior to cach flight requiring use of oxygen, check sys-
temn as follows:

1. Check oxygen pressure gage for indicacion be-
cween 400 and 450 psi.

2. Check oxygen mask for fit and ahsence of leakage.

3. Connect mask tube to regulator outlet. Check con-
ncetion for tightness, Actach tube clip to parachute
harness, high enough to permit free movement of head
without pinching or pulling hose.

4. Breathe normally on oxygen regulator several
times with diluter lever a1 NORMAL OXYGEN and then
at 1UD%. OXYGEN to check flow from oxygen regulator
and operation of flow indicator.

5, Check oxygen regulator w see that emergency
valve is safety-wired closed and the diluter lever is in
NORMAL OXYGEN position.

LOW-PRESSURE SYSTEM
OXYGEN DURATION

(HOURS)
GAGE PRESSURE—PSI .
400 | 350 300 | 250 1200 | 150 | 100 . BELOW !00
6 |ovy oo | oma | oer | oes | 02

25,000 : ; NS

i 20 |17 | 14| 11, 09 | 08 | 03 L

e — | ——_—— —_—— P

W=

& i il 2 art ns 83 0.2 5u0

W 20,000 z9p

| 22 | w9 | s | 13| 1o | 06 | 03 woZ

= T . - S5

5 ve | e | o | oss | sl oes | ow a3

[ i b 526

E 15000 hd

=1 27 | 23 | 19 | w | 12| o8 | ns NGRS
9

—— \ n .6

62 | 40 | s | a4 | w3t g2 l A N

0000 | g6 | 30 | 26 | 21 | 15 - 10 ] 65 |

L FSURES 1NDICATE BIUTER LEYER 1907, OXYGEN.
BLACK FIGURES INDICATE DILUTER LEVER MORMAL OXYGEN.
CYLINDERS: 4 TYPE 0-2. CREW: 2

Figure 4-6
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TO OXYGEN
CYLINDERS

A-12 OXYGEN
REGULATORS

A-H4A MASKS

168.73-837

Figure 4-7

NORMAL OPERATION.
During flight, check oxygen system as follows:
L. Diluter lever at NORMAL OXGYEN.
2. Check connection of mask tube to regulator tuhe.
3. Check flow indicator frequently for flow of oxygen.
4. Check pressure gage frequently for oxygen system
pressure, and determine duration from figure 4-6,

EMERGENCY OPERATION.

Should drowsiness indicate the onset of anoxia, or if
smokc or fuel fumes should enrer the cockpit, set the
dilurer lever of the oxygen regulator 10 1009 OXYGEN.
If the oxygen regulator shonld hecome inoperative,
open the emergency valve by turning the red emergency
knob counterclockwise. N

/ After emergency Is over, set diluter lever of
oxypen regelator to NORMAL OXYGEN, and
check to ascertain that emergency valve is
closed,
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ARMAMENT EQUIPMENT.

All aitplanes have provisions for armamenr, which
includes bumbiny equipment, machine guns, gun sight,
and camera. The armament cquipment derives its elec-
trical power from the 28-vole direct-current system.
Althvugh provisions are made for armament equipment
in alf airplanes, only a tew are utilized for gunnery.

BOMBING EQUIPMENT.

Bumbing equipment includes provisions for a flush-
type bomb rack on the lower surface of cach ourer wing
panel. The bomb rack will carry five 30-pound or five
20-pouncd hombs. Auxiliaty bamb shackles can be added
w chese racks for carrying two 100-pound bombs under
cach wing. The bomb release burton, selector switch,
safery swith, and nose fuse switch are incorporated
in all airplaoes. but are inoperative. The bomb-arming
bandle, release handle, and emergency salvo handle have
heen removed.

GUNNERY EQUIPMENT,

Gunnery equipment consists of complete provisions for
installation and operation of two fixed machine guns
tone on the fuselage and onec on the wing). A gun
camera is provided for cecording marksmanship pro-
ficiency when firing on a target. Provisions bave been
made in the cear cockpit ta install, operate, and stow
a flexihle machine gun.

GUNS.

The fixed Type M-2 .30-caliber fuselage machine gun
tfgure 4-8), mounted in che top of the eogine cowl, is
synchronized to fire through the propeller arc and is
supplied with 200 rounds of ammunition. The other
fixed Type M-2  3caliber machine gun is mounted

Figure 4-8
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SIGHT REFLECTOR

| WING GUN

< GUr 5HOH? CHARGING RAMDLE .

Figure 4-9

in the right outer wing panel and is supplied with
250 rounds of ammunition. The rear cockpit incorpo-
rates provisions for installation of a Type M-2 3(-caliber
flexible machine gun for azimuth and elevation firing.
The flexible gun is supplied with 5({) rouads of ammu-
nition. There are na automacic provisions jincerporated
to prevent inadvertent damage to the aitplane from
ficing the flexible gun.

GUN CONTROLS.

GUN SAFETY SWITCH. Electrical power to aperate
the fixcd guns is controlled by a gun safety switch
{figure [-19), lucated on che instrument subpanel in the
front vockpit. The switch has two paitions, FIRE and
SAFEL.

GUN SELECTOR SWITCHES, Two selector switches
{figure 1-19), located on the frant cockpit instrument
subpanel, are provided for the Axed guns. Elecerical
power to the guns is interrupted when the switches
are oFt. Either or both fixed guns may be selected for
firing by placing the respective switches to ON.

GUN TRIGGER. A gun trigger (20, figure 1-5), located
on the control stick grip, is provided to fire the fixed
guns.

GUN CHARGING HANDLES. The wing gun charg-
ing handle {(figure 4-9) is located in the front cockpir,
below the instrument panel. The cowl gun charging
handle (Aigure 4-8) is located near the upper right corner
of the instrument panel in the front cockpis. Pulling
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the charging handle of either gun back to the limit
af travel will churge the respective gun or ejecr a de-
fecrive cartridge.

GUN SIGHT,

The N-3B gun sight is a (xed-reticle sight. Early air-
planes incorparate rhe sight reflectar above the center
of the front instruoment pane] shroud and the main
gun sight directly below the front instrument panel.
{See figure 4-9.) Later airplanes incorporate the sight
and sight reflector in rhe center of the instrument panel
shraud in che frond cockpit. (See figure 4-10.) The in-
ensity of the sight rericle illumination may be adjusted
from full brilliance to OFF, by means of the gun sighe
rhrostat (Agure 1-10h nn the instrument subpanel in the
frone cockpit. The sighr reflector is installed for a gun
sighting position, in which the line of sighet is paralle]
to the flighe path of rhe airplane. The principle of
aperation is the apparent projection of the reticle image
in space, which is similar o having the reticle image
superimposed on the target. The old-style ring-and-bead
sight required the piloc to keep his eye carefully fixed
in relacan to che ring and bead; however, on ¢he N-3B
sight reflecror, slight movement of che pilot’s head does
noc cavse misalignmenc of the sight rericle image and
the targer.

SPEED CONTROL

GUN SIGHT AL
CONSUMPTION
GUN CAMERA INDICATQR
16B-tH-61A

Figure 4-10
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GUN CAMERA,

Early airplanes incorporare a W.7B gun camera in-
stalled in the leading edge of the left wing. Later air-
planes incorporate an N-2 GSAP camera {figure 4-10)
instalied adjacent to the gun sight in the front cockpir.
The camera is electrically driven when the trigger on
the control stick grip is depressed and rhe camera switch
{igure 1101, located on the instrument subpanel, is at
the FIRE position. A speed contrnl is provided on the
camera to selece (the desired number of frames per
second. A film consumprion tndicator is also provided
to register the feee of unused Ailm remaining.

FIRING FIXED GUNS.

. Adjust gun sight rheostat for desired hrilliancy.
. Charge guns.

. Respective gun selector swarch N,

. Gun and cumera salety switches FiRF.

5. Depress trigger.

L

MISCELLANEOUS EQUIPMENT.
INSTRUMENT-FLYING HOOD.

Both cockpits incorporate provisions for an instrument-
flying bood (figute 4-11), hut oaly the rear cockpit is
enclosed for instrumenc-flighe teaining., The hood is
stowed at the back of the cockpit when not in use. The
cockpir can be enclosed for insttumenc-flight training
by pulling the hood forward aad engaging it with the
latch at the top of the instrument panel shroud. The
hood is provided with an ¢lastic bungee o facilitace
release.

INSTRUMENT-FLYING HOOD CONTROLS.

Fach cockpir is provided with an instrumene-flying
hood release handle und latch lever. The release handle
(8, figure 1-4; 7, figure 1-8), located at the forward left
side of (he cockpit, can br acruated for normal release
of the hoed or, in an emergency, for releasc af the hood
in the other cockpit. A latch lever (fgure 4-11), incor-
porated in the engagiog lach (helow the top of the
instrumear panel shroud), can also be used as a normal
release for che jnstrument-flying hood. The latch lever
cannot release the hood ia the adjoining cockpit.



Be sure that there is adeguate head clearaace
before releasing instrument fiying hood,

s
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Figure 4-17

MAP, DATA, AND FLIGHT REPORT CASES.

A map and data case is provided on the right side of the
front cockpit, on the lefq side of the rear cockpit, and
in the baggage compariment, A flight report case is
installed on the right side of the front cock pit.

RELIEF TUBE.

A relief tube is attached to a bracket at the bottom of
cach seut.

CHECK LISTS,

A Pilot's Amplified Check List is provided in each
cockpit in a location that is convenienc and has ade-
youate clearance with all cootrols tu prevent intecference.
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GENERAL,

Some of the recommended operating cenditions of the
airplane or (s component systems can be exceeded in
the air or on the ground. The gages that indicate these
operating ranges are marked in red to show the maxi-
mum safe limic. Instrument markings showing the vat-
ious operating limits are illustrated in figure 3-1. In
some cases, the markings represenc limitations that are
self-explanatory and therefore are not discussed in the
text. Operating restrictions or limitations which do not
appear as maximum Limus on the cockpit instruments
are completely discussed in the following paragraphs.

MINIMUM CREW REQUIREMENTS.

Solo flight is permissible in this airplane; however,
on solo {lights, the airplane must be Rown from the
tront cackpit. Solo flight from the rear cockpit is pro-
hibited because of insufficienr controls and visibilicy
restrigtions.

ENGINE LIMITATIONS.

All normal engine limitations are shown io figure 5-1.
The maxitmum allowable engine overspeed is 2800 rpm
far 30 seconds. :

Section V¥

Whenever engine speed exceeds the pperating
limits, the aicplane should be landed imme-
diutely at the nearese base. The reason for the
averspeed (if knawn), the maximum rpm, and
tluration will be entered in Form | and re-
ported to the maintenance officer. Overspeed
berween 2800 and 2900 rpm will necessitate
an inspection of the engine before further
flighe. If the rpm exceeded 2900, the engine
will be remaved for overhaul.

PROPELLER LIMITATIONS.

Because of undesirable harmonic vibration frequencies,
prolonged ground operation between 1450 and 1300
rpm is prohibited. This reseriction daes not apply dur-
ing flight, becauvse airflow through che propeller is
directly from che fronc and cherefore does not set up
any harmounic vibrations.

57



Section V AN 01-60FFB-1

CARBURETOR MIX. TEMP

LiEe ot f -10°to +3°C  Danger of keing
CYLINDER HEAD TEMP ST T TR 3910 15°C Continuous Operation
150°%-232°C  Manual Lean Parmitted ... . . [ - 15°€ Maximum - Danger of
ini 232°260°C RICH Required R Detonation

260°C Maximum

-; POWER LIMITS
EASED ON FUEL
. GRADE 91/964

R
MANIFOLD
PRESSURE &5
TACHOMETER L MANIFOLD PRESSURE
1600 vpm Minimum Recommended -~ - . . 125in. Hg Minimom Recommended
in Flight . : in Flight
1600-2000 rpm  Maonual Lean Permitted - 17.5-26in. Hg  Muanual Lean Permitted
© 2000-2200 pm  RICH Requited - C T i 25335imHg  RICH Required
' 2200 vpm Moximum Continuous - .-+ 325in. Mg Maximum Continuous
(Operation ubove this T (Operation abave this
rpm limited to 5 min) : point timited to 5 min)
2250 rpm Toke-off and Military o . . 36 in. Hg Yake-off ond Militory
P O T g R S -

Figure 5-1. instrument Markings (Sheet T of 2)
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OIL TEMPERATURE

LA 40°C Minimum for Flight
NS 60°-80°C  Continuous Operation

#7 98°C Maximum

Gl

TEMP.9C 4,
A R .
-0 _§i5uzgﬁ B “100—
4 DR & - OiL  FUEL |5~ S - .
OIL PRESSURE i\ AT NSy FUEL PRESSURE
: YA 5Q. IN. Ny - . .
50 psi Miimum for Flight N\ Nty 99, L 3w Minimum
54 - ' ¢ ,? i §M2 34 psi Conlinuous Operation

"3%""’” 70-90 py Conr_in vous Operodion
100 psi Moximum

* ENGINE GAGE
UNIT

© G psi Maximum

ACCELEROMETER

£ UNITS

N__UCTIO N '
SUCTION ACCELEROMETER L,
.., 375in.Hg Minimum . 5.67 G Max Positive at 5300 Lb EET
. 975426in, Hg  Normat o - . 436G Max Positive With Any
" Y7 425in. Hg Maoximum External Load

233G Max Negative at 5300 Lb

7 1000

LB.25Q. IN.

o

AIRSPEED

HYDRAULIC PRESSURE

R 0pD-1150psi  Normal
1150 psi Maximum

290 mph  Moximum
125 mph  Full Flaps
{Landing Genr - 150 mph)

_IBHa5L-B54A -

Figure 5-1. Instrement Markings (Sheet 2 of 2}
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AIRSPEED LIMITATIONS.

The red line on the airspeed indicator marks che limit
dive speed at any altitude. The limit dive speed for the
airplane wirh external loads is the same as for the clean
airplane. However, the airplane should not be dived 10
airspeeds in excess of thuse where light to mederate
airplanc or surface control buffet is experienced. The
yellow line indicates che maximum airspeed at which
the flaps may be lowered to the full down position. The
maximum airspeed for landing gear down is not marked
on the airepeed incdicator but is givea helow the indi-
cator on Agure 3-1. Lowering either the flaps or gear
at speeds in excess of the Aaps~lown or gear-down limit
airspeeds may cause structural damage to the airplane.
Because of the danger of accidental stalls, the mini-
mum;permissible indicaced airspeed during sideslips is
%0 mph.

PROHIBITED MANEUVERS.

Outside loops, inverted spins, snap rolls in excess of
130 mph, and slow rolls in excess of 190 mph are pro-
hibited. lnverted flighe must be limited to 10 seconds,
as there is no means of ensuring a coatinuous flow of
fuel or oil in this actitude. Also, prolonged inverted
fighr can cause an accumulation of hydrogen gas in the
battery at sufficient pressure to continuously hold the
vents closed uncil the battery eventually explades, Since
altitude is lost rapidly during a sideslip, this maneuver
should net be attempred below 200 feet.

Ail acrobatic maneuvers performed during
training Fights should be completed af least
5000 feet above the grounq.

AN D1-80FFB-1

ACCELERATION LIMITS.

The airplane is limited t¢ a maximum positive G-load
of 5.67 and a maximum gegative G-load of —2,33, These
limits apply only when the clean airplane gross weight
does not exceed 3300 pounds {design gross weight).
When airplane gross weighr is greater than 5300
pounds, the maximum allowable G-load 1s less than the
maximum limit marked on the accelerometer. Remem-
ber that when you pull the maximum G-load (5.67 G),
the wings of your airplanc must suppore 5.67 times their
normal load. This means that duting a maximum
G pull-ouc the wings of the airplane (at design gross
weight) are supporting 3.67 times 5300 pounds, or a
total of approximately 30,000 pounds (maximum that
the wings can safely support}. Therefore, whea your
airplane weighs more than 5300 pounds, the maximum
G-load that you can safely apply can be determined by
dividing 30,000 by the new gross weight, When exter-
nal loads are cacried, the maximum allowable G-load is
limited e 4.3 G. The maximom G-loads we have been
talking about apply only to siraight pull-outs, Rolling
pull-outs are a different story, however, since they im-
pose considerably more stress upon the airplane. The
maximum allowable G-load in a relling pull-ouc is
limited to rwo-thirds the maximum G-load for a seraight
pull-cur.

OPERATING FLIGHMT STRENGTH.

The Qperating Flight Strength diagram (figure 5-2)
shows the strength limirations of the airplane. Various
G-loads are shown vertically along the lefr side of the
chart, and various indicated airspeeds are shown hori-
zonrally across the center of che chart. The horizntal
ted lines ar rhe tap and bottom of the chart represent
the maximum positive and maximum negative allow-
able G-loads. The vertical red line indicaces the limit
dive speed of the airplane. The curved lines show the
G-load at which the airplane will stall at varicus air-
speeds. The upper curved line shosws, tor example, thar
at 100 mph the airplane will stall in a 2 G taen, while
at 150 mph the wirplane will not seall until more rhan
4 G is 2pplied. The upper and lower limits ar the right
side of che chart illustrate that che maximum posirive
and negative limir load factors { +5.67 G and —2.33 G)
can be safely applied up to the limic dive speed of the
airplane,

CENTER-OF-GRAVITY LIMITATIONS.

Any configuration of external load thar che airplane is
designed to catry may be installed without exceeding
the CG limits. There is only one possible loading con-
ditien that could cauvse rhe airplane CG to excerd its
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SASED

Section ¥

LCAD FACTOR- G

100

150 _0_

INDICATED AIRSPEED (MPH) .

Figure 5.2

limitation. T'his could occur when fuel supply is low
on a solo Bight with no baggage. The result would be
a slightly nose-heavy condition. Therefore, when this
situation 1s encountered, additional care musc be exer-
cised during the fare-out (to prevent a two-poiat touch-
down with the possibility of striking the propeller) and
immediately after the touchdown (1o prevent nosing
over). However, this nose-heavy condition can be pre-
vented by carrying a load of approximately 100 pounds

in the baggage compartment 10 keep the CG within
limuts.

WEIGHT LIMITATIONS.

The maximum allowable gross weight of the airplane
canoot be excesded, However, the haggage compart-
ment should net be loaded in excess of its maximum
capacity of 10{} pounds.
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GENERAL.

The airplane has good smalilicy and control charac-
teristics and when properly crimmed will tend o main-
tain level flight,

STALLS.

Stalls in this airplane are not violent, You can feel a
normal stall approaching as the controls begin to [oosen
up and che airplane develops a sinking “mushy” feeling,
[n addition, you can sce the sealling artitude. When che
scall occurs, there is a slight huffering of che elevator
and a vibration of the fuselage, and rhe nose or a wing
drops. Stalling speeds with gear and faps up or down—
power vn or off —wilh different gross weighs at varying
degrees of bauk are given in figure 6-2, Conditions thar
affece stalling speeds and characteristics are shown in
figure -1,

STALL RECOVERY.

The importunce of proper stall recovery rechnique can-
not be stressed two much. Because che elevator is very
ellactive at sealling speeds, recovery is quick and posi-
tive. However, rough elevaror vuse or failure to regain
suffivient flying speed following a normal stall can
causce an accelerated or high-speed stall. You can re.
cover from partial stalls by reducing back pressure on

L Seclion VI

FLIGHT CHARACTERISTICS

..

~ o . t\"““

the stick or hy adding sufficient power c¢ maintain
conteol of the airplane, The standard procedure for
recovering from asrall is as follows:

1. Move stick forward quickly and smoochly. Avoid
jamming or snapping the stick forward abruptly, to
prevent an undesicable nose-low attitude and momen-
tary cngine stoppage.

2. At the same time, advance the throttle 1n a smooth
movemenr to che sea-level stop.

Note

Be sure (0 move the stick and throtele together
smoochly. Do not allow che nose to drop 100
fat below the horizon.

3. Use rudder ro mainiain direccional control, lgnore
wing attitude until che stall is broken, ac which time
aileron cffectiveness will recurn.

4. As soon as cthe stall is hroken, utilize all controls
in a courdinated manner to resume normal flight.

5. When you artain safe ﬂying specd, raise the aose
(o level flight wich sceady back pressure on che stick.
Avoid abrupt changes of attitude,

6. Rerard throttle 1o cruising power afcer leveling
off.
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Enter il stalls ot a safe altitude above the
ground. Recoveries should be completed at
4000 feet or higher above the rerrasn, Remem-
ber that considerable altitude can be lost in a
stall maneaver.

T
«s\ s's,«.,%’fs-

B N s 4 & I

Ay AeRETNG
STALLING SPEEDS AND
_ CHARACTERISTICS

oot e vw3 WA
sTALL
: ITEM
; CHARACTERISTICS
ABRUPT CONTROL v
. MOVEMENT
ALTITUDE
CG LOCATION v
% COORDINATION v
= . GROSS WEIGHT
“5 ) ANDING GEAR
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PRACTICE STALLS.

The following practice manenvers will acquaint you
with the stall traits and speed of the airplane under
various fight conditions, For both power-on and power-
aft stalls, ser the propeller control to obtain 1850 rpm.
‘This secting will prevenc engine limitations from being
exceeded inadvertently during recovery. Retard the
throttle smoethly for power-off stall; set manifold
pressure at 25 inches for power-on stalls. Cunopies
should be closed during pracrice stalls ta prevenr ex-
haust flame from entering cockpit in case of backfire.

PRACTICE STALL-GEAR AND FLAPS DOWN,
POWER OFF, STRAIGH'T AHLAD.

Set propeller control for 1850 rpm and mixture control
for smooth operation. Close the throttle and maintain
altitude. When airspeed approaches approximarely 110
mph, lnwer full flaps. Fstablish a 90 mph glide and trim
the aitplane. Pull the nose up to a three-point accicude
and hold until the stall occurs, Observe the qualities of
the airplane in the stall. Note the feel. After the airplane
breaks to ¢he right ar left, or seulls steaight ahexl, pec-
form a standard stall recovery as the nose passes through
the horizon. Raise the landing gear and raisc the flaps
it slow stages as soon as possible. Retard che throirle
1o 25 inches manifold pressure.

PRACTICE STALL-GEAR AND TLAPS P,

"POWER ON, STRAIGHT AHEAD.

Raise nose to approximately §) degrees ahove the hori-
zon, Hold this attitude with wings level and nose
steady. As the stall apprnaches, observe the looseness
of the controls, attitude of the airplane, and the tone
of the engine, Notice how the airplane shudilers when
the stall aceurs. As the stall occurs, apply brisk forward
pressure to the stick and, at the same time, advance
the throttle to the sez-level stop. Use rudder ta main-
rain directional control; then blend in aileron as it be-
comes effective with the increase in airspeed. When
flying speed is reached, case airplane out of dive and
back to cruising attitude, and reduce throdle w© 25
inches manifold pressure,

PRACTICE STALL_GEAR AND FLAPS UP,
POWER ON, 20-DEGRLE BANK.

Enter a coordinared climbing rurn with a bank of ap-
praximately 20 degrees. Raise the nose approximately
40 degrees above che harizon. Keep the nose turning at
a steady rate until the stall occurs, When the stall occurs,
apply brisk forward pressure to the stick and advaoce
the 1hraunle to the sca-level scop. When you have
enough flying speed to make ailerons cffective, make
a coordinated rol} nuc of the wrn uad dive, Return 10
level Righe as in straight-ahead stlls. Reduce chrottle
to 25 inches manaifold pressure.
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INDICATED STALLING SPEEDS=MP H %

FOWER-ON STAULING SPEEDS ARE BASED ON ESTIMATED DATA

:; GEAR AND FLAPS UP r; GEAR AND FLAPS DOWN

GROSS POWER ON POWER OFF POWER ON | POWER OFF

'a WEIGHT LB (MAX CONTINUOUS POWER [WINDMILUNG PROP) {AFPROACH POWER|® :, {WINDMILLING #ROP)

“'-f o LEVEL DEodhme [ 35 RANK | LEVEL A - ‘-S‘.\r GANK ml.EVil I'Jn ZANL |45 PANK [ LEVEL 30 RAMY JA5  BANK
, 6000 72 b 88 : 78 g 92 63 ! Fu 79 67 | 72 81
5500 67 T 34 75 £r | 89 60 | as | 75 63 ' 69

S soop 6 { @ g9 | 7 | 7e 8 | s5 | 62 | 11 | 39 f

“ 1500 | s4 sa 74 66 i 30 | s 57

*Approximately 2000 rpm, 18 in. M. (For practice stalls, a power setting of 1850 rpm, 25 in. Hg
will result in stalls at approximately the same virpeeds.}

Figure &-2

PRACTICE STALL—GEAR DOWN, FLAPS LP,
POWER OFF, STRAIGHT AHEAD.

Close throttle complctely, reduce airspeed to 100 mph
IAS, and estublish 2 normal glide. Rerrim. Raise che
uose 10 4 landing acicude and hold ic on a point steaight
ahead until the se2ll uecurs. As you approach che stall,
observe the laoseness of controls, the "mushy” feeling
of the airplane, and the dwindling airspeed. Remember,
this is like a landing seall. Use standard reCovEry pro-
cedure. Reduce throude w 25 inches manifold pressure
and raise the Ianding gear,

PRACTICE STALL-GEAR DOWN, FLAPS UP,
POWER OFF. {0-DEGREE BANK.

This maneuver will help you recognize che sealls which
may oceur in power-off tuens in teallic or landings.
Assume a normal glide of 100 mph; then roll into a
medium gliding turn with about 40 degrees of bank.
Maintzin a steady tura, raising the nase slighcly uneil
it is just above the horizon. [t is necessary to increase
back pressuce on the stick to hold this accicude until
the stall occues. Make a standard recovery, Afrer re-
rovering speed, use coordinated controls to level the
airplane, Reduce the throwde to 25 inches manifold
pressure and raise the landing gear.

N
SPINS. 2>

The airplane spin characteristics ure illustrated in fig-
ure 6-3. The spin characteristics remain essencially che
same whether the gear and flaps are up or down or
whether the spin is to the left or che right. Some slighe
difference in the magnitude of the vscillations and
canopy vihration may be noted. Normal spin entry is
accomplished ia the cooventional manner by applica-
ton of full rudder in the desired direction at point of
stall and simultaneous application of full back stick
with ailerons neutral. These control positions must be
held with che spin until the desired number of tugns
has been completwd. The minimum alcicude for inten-
tionally entering a spin is 19,000 feet above the terrain.
{Inveried spins are prohibited.)

SPIN RECOVERY.

Recovery from normal or inverced spins is effected by
vigorous application of full oppasite rudder followed
by stick movemene (slighuly forward of neucral for
normal spins and slightly aft of neutral for fnverred
spins). Leave ailerons ncutrai. Immediately follosving
application of recovery controls, the nose of the airplane
will drop and the spin will accelerate rapidly for ap-
proximately onc-half o three-fourths turn. Hold che
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¥ Spin eniry

T snap rolt for the first half-
“tuen. Fram the inverted
- Zpositian, the spin slows
down as the nose rises to
hotizon upen completion
of first turn.

Noxe drops during first haf
of secand turn, then rises
to approximately 15 de-
grans below horizon upen
completion of turn,

Noxe draps to approxi-
mately 30 degrees below
herizon in third tum and
vremains at this angle
throughout spin.

o i

When recovery control is

applied, nose drops and
.. *5.spin acceferatas For ap-
: proximately an additional 2
turn; then spin stops ab-
ruptly in approximately
- 70-degres div

4

SPIN
CHARACTERISTICS

Approximately 500 feet of
altitude is lost per furn
aftar spin stahitizes.

Figure 8-3
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controls in this position until the spin swaps; then tm-
mediately relax rudder pressure to neutral. Slowly apply
back pressure on the stick to round out the dive and
regain level-flight attitude, During the final recovery
from an inverted spin, yru may half-roll from the
inverted dive before applying back pressure on the
stick to round out the dive. Move throttie slowly to
cruise setting aftee level-flight attitude is attained. Ele-
vator stick forces during recovery will he Jighter if the
elevaror trim adjustment is maintained for the level-
flight cruise condition.

FLIGHT CONTROL EFFECTIVENESS.

All flight controls are very effective throughout the
normal speed range, and only maderate stick movement
is required to mancuver the airplane. At high speels,
the airplane response to control movement is greater
than at cruise speeds, and abrupt movement aof the con-
trols must be avoided 10 prevend exceeding the G-limit
af che airplanc. Near stalling speeds, the ailcrons are
lease effective, che rudder is fairty effective, and the
elevator is very effective, Rapid elevator movements at
low speed should be avoided to prevent an inadverient
stall. Elevator and rodder trim tab adjustments ar¢ suf-
fcieat to trim elevator stick forces and rudder pedal
forces to zero throughout the normal speed range, Right
rudder pedal force may be required during low-speed
foll-power conditions. The ailecon crim tab is oot ad-
justable from the cockpit.

MANEUVERING FLIGHT.

Rapid atrplane response to flight control movement
during the normal speed range provides good acrobatic
characteristics in this airplane. However, clevator stick
forces in tarns and pull-outs are purpnsely higher than
clevator stick forces in fighter-type atrplanes. This fea-
(ure is (o belp you prevent imposing an exeessive G-load
on the airplane during acrobarics.

A 1

Do not trim the airplance during any acrobaric
maneuvers in an atcempt o reduce stick forces,
as only sniall elevator stick forces are then
required to exceed the steuctural limits for the
airplane,
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EHVES,

The handling characteristics in dives to the linie ait-
spred arv good. All control movement is easy and effec-
tive, and the airplane responds rapidly. If you teim the
airplaac for level flighc ac Maximum Contin unus Power,
the tab settings will be satisfactory for diving, although
some adjustmenrt of rudder tab may be desired during
the dive so (hat you will aot have to hold rudder. The
amaune of forward stick pressure required to hold the
airplape in a dive is relatively small, a5 is the amount
of aileton pressure needed to keep the wings level, To
decermine the alritude lost in a constanc 4 G pull-out
dive cecovery, see figure 6-4. Prior to entering a dive,
¢lose the canopy, and, tw prevent excessive oil coeling,
aljust ail enoler shutter control as nccessary, Decrease
Tpm as necessary during che dive to prevent exceeding
maximum engine overspeed.

At completion of dive, open throttle siowly to
prevent partly cooled engine from cutting out,

FLIGHT WITH EXTERNAL LOADS,

Flight characceriscics of the zirplane wicth external
loads are similar to those encountered wich the clean
airplane,
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HOW T USE CHARY

[3 Enter chart a1 altitude line naor-
est actual altitude at start of
pullout {exomple, 10,000 feet).

ﬁ’ On scale along altitude line, se-
{ect point nearest the A5 at which
pull-out is startad (190 MPH).

Ef Sight horizontally 1o poind on
curve of diva angle (80 degreas).

th Sight vertically to read altitude
fost during canstont 4G pull-out
{1000 feet).

WSYbH G- EEY S

Figure 6-4. Altitude Lass ond Dive Recovary
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Seclion ¥l

SYSTEMS OPERATION

ENGINE.

USE OF TAKE-OFF (MILITARY) POWER.

Tt is often asked what the consequences would be if the
S-minute limic at Take-off Power wetre exceeded. An-
other frequent inQuity is how long a period must be
allowed after the specified time limjc has elapsed until
Take-off Power can again he used. ‘These questions are
difficult & answer, since the time limic specified does
not mean that engine damage will occur if the limits
are exceeded, but meaos more 1o keep to a reasonable
minimum the total vperating time at high power, ia
the interese of prolonging cngine life.

It is generally accepred thatr high-power operation of
an engine results in increased wear and necessitates
mere frequeat overhaul than low-power operacion,
ITowever, it is apparent that a certain percentage of
pperating time must he at full power, The engine
manufaciurer allows for this in qualification teses in
which much ol the running is done at ‘I'ake-off Power
to prove ability o withstand the resulcing loads. [t is
established in these runs thar the engine will handle
sustained high power without damage. Nevertheless,
ir 18 still the aim of the manofacturer and o the best
interest of the pilot to keep withio reasonable values
the amoune of high-power time accumulated in the
ficld. The most satisfactory method for accomplishing
this is to establish time limits that will keep pilots

W secrion V|

constaatly awate of the desire to hold high-power
petiods to the shortest period thae the flight plan will
allow, so that che total accumulated time and resulting
wear can be kept to 2 minimum. How the time ac high
power is accumulated is of secondary importance; i.e.,
it is no worse from the standpoint of engine wear to
operate at Take-oll Power for ane hour straight than
it is to operate in (welve S-minute strerches, provided
engine temperatures and pressures are within limirs.
In fact, the former pracedure may cven be preferable,
as it eliminates temperature cycles which also promote
cngine weat. Thus, if flight conditions occasionally re-
guire exceeding time limices, this should not cause con-
cern so long as coascant effort is made to keep the over-
all time at Take-off Power to the minimum practicable
period.

Another factor to be remembered in operating engines
at high power is that full Take-off Power is to be pre-
ferred over take-sfl rpm with reduced manifold pres-
sure. This procedure results in less engine wear for two
reasons. First, the higher resulting brake horscpower
decreases the time required to obtain the objective of
such high-power operation. Ar take-ofl, for example,
the use of full power decreases the time required to
teach an altitude and airspeed where it is safe to reduce
power, and shortens the time reguired to reach the air-
speed thar will provide more (avorable cylinder cooling.

&9
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Second, high rpm rusults in high loads on the recipro-
cating parts due 0 inernia forces. As these loads are
partially offset by the gas pressuce in the cylinder, the
higher cylinder pressures resulting from uwse af full
take-off manifold pressure will give lower net loads
and less wear. Sustained hjgh rpm is a major factor
producing engine wear. It requires more “rpm minues”
and “piston ring miles” to take off with reduced mani-
fold pressure. In addition o the engine wear factor, a
take-off ar reduced power is comparable to starting with
approximascly one-third of che runway behind the air-
plane. Therefore full power should al1wrays be used on
all wake-offs.

MANUAL LEANING.

An imparrant factor affecting engine power output is
the fuel-2ir ratio of the ialet charge going to the cylin-
ders. Since air density decreases with altitude, the mix-
ture control must be manually adjusted 1w maintain
a proper mixture. However, lean mixtures must be
avoided, especially when the engine is uperating near
i1s ‘maximuimn outpuc. It is well @ c¢losely observe the
cylinder head temperature whenever lean mixtures are
used. Jf the mixture is wo lean. one ar more of the
following operational dificulties may result: rough
engine operation, backhring, overheating, detonacion,
sudden engine failure, or appreciable loss in cngine
power. Adjusting the mixture for smooth operation
ts accomplished by slowly pulling the mixture control
toward LEAN until the engine definitely faleers; im-
mediately push the control slightly forward until the
engine 1§ again running smoothly. Then slowly push
the control approximately i, inch toward RICIN,

THROTILE "JOCKEYING.”

Siace there is no advantage 10 “jockeving™ the throcle,
and because it can result in damage to the engine, it
shauld be avoided. “Jockeying™ the throctle when the
engite is cold frequently causes backfice with accom-
panying fire hazard. When the engine is hot, “jockey-
ing” the throttle will tend o “load vp™ and possibly
choke the cngine.

CHANGING ENGINE POWER SETTINGS.

QOne of the basic limitations placed on engine opcration
is imposed by the amount of pressure developed in the
cylinders during combustion. 1f chis pressure becomes
excessive, it can cause dewnacion and will result in
eventual engine failure, Since improper ¢nordination
in the use of the rhrotrle and propeller control can
cause these limtations to be exceeded, it is imporeant
o learn the correct sequence in which rhese controls
should be used. Whenerer the engine power is to be re-
duced, retard the throttle firsi—then retard the propeller
control, Conversely. when increasing enpine potver, ad-
vance the propeller control first —then advance the
throttle,
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CARBURETOR ICING.

A characteristic of carburetor icing is thar ice will form
more readily when the m/xture temperature in the car-
burctor is between —10%C and +30"C. Carburetor
icing wsually occurs during times when the free air
temperature is about S AV{ to |87, 1ce will also
form mote readily when the engine is operated under
a low-power cruise condition; therefore, a higher power
setting should be sclecred when icing conditions are
prevalent. The formation of ice can be detected by a
gradual decrease of mamifold pressure, but rpm will
remain constant, as the propeller governor will auto.
matically maintain the existing rpm setting. Moving the
carburetor air cuntrol to HOT witl climinate the ice in
the carburetor, and the manifold pressurg will return
ta almost the original setring. 1Yuring operation in
cold, clear, nonicing air where cylinder head and
carburetor mixture temperatares drop o values suffi-
ciently low o cause rough eogine operation, carbu-
tetor heat should be increased juse enough to eliminate
the roughness.

DETONATION.

I>etonation is the result of ane type of ahnormal com-
bustion of part of the fucl-2ir mixture, The other preva-
lear form of abnormal combustion is preignition. When
detonation occurs, combuscion is aormal uotil approxi-
mately 80 percent of the charge is burning. At that
point, the rate of combustion speeds up tremendously,
resulting in an explosion or uearcly instantaneous cam-
bustion, ‘This explosion actually pounds the cylinder
walls, producing “knock.” This “knock,” or pounding
of che cylinder walls, can cause an engine failure. In an
airplace, the “knock™ is nat heard because of other
engine and propeller noises. However, detonation can
be detected by observing the exhaust for visible puifs
of black smoke, glowing carbon particles, or a small,
sharp, whitish-orunge flame. In addition, s rapid in-
crease in cylinder head remperacures often indicates
detonation. When detonation is evident, throttle re-
duction is the most immediaw and surest remedy. When
detonation occurs, power is lost. Contributing causes
of detenation are as follows:

1. Low-octane fuel,

2, High cylinder bead temperature caused by o
long a climb at too low an airspeed or by wo leun a
mixture.

3. High mixture temperature caused by use of car-
buretaor heat or by high outside air temperature.

4. Tot» high manifold pressure with other conditions
favorable to deconation,

5. Improper mixture caused by faulty carburetor or
o Jean a mixure,
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PREIGNITION. FUEL SYSTEM FLIGHT OPERATION,
Peeignition is closely relared to deronation. In fact, During flight, the fuel selector should be moved aher-
detonation oflen Progresses into preigoition, When the nately berween 35.2 GAL. LEFT and 3%.2 GAL, RIGHT to
engine gets too hot, the mixwire is ignited befure the keep the fuel level i the wing wanks withia 10 gallons
spark occurs, When this happens, much of the power of each othes. When flying below 3000 fece above the
is wasied) trying to pmsh the piston dowa while it is ground, it is advisable (o use 20 GAL. RES. or 35.2 GAL.
stifl rising in the cylinder. The power impulses are RIGNHT as a safety precaution to prevent inadverient (uel
uacven, horsepower falls off, and the engine can be saarvation. Maneuvering Hight. nunder certain condi-
damuged frotn vxcessive pressures and temperatures. tioas (figure 7-1), can cause a red uction in the available
Preignition may be derecied by backfiring through the resetve 1o an amount as fow as 10 galloas.

carbucetar and possibly by @ rapid incecasc in cylinder

head temperatuces. When preigaition is cncounterad, >

the throttle secting should be reduced immediztely.

[ J r L
SRS

CL

-
-

A

S
)
et

i vk
om kN

-

-

e ke ks id
: -

71




£

Section VI AN OT-60FFB-1

/

vRESERVE FUEL SUPPLY LEVEL

v

.3

Swlels in mane

swtets in maveinan)| ..

H

H-Z T APPER VALVE

FLAPPER VALVESG

EXTENDED STANDPIPE LRﬂERVE SUPPLY
QUTLET OUTLET
{Supplies fusl when {Supplies fuel when

R, selector is at sekactor is ot
R 35-2 GAL. LEFT) 20 GAL. RES.)

RELIABILITY OF
RESERVE FUEL QUANTITY

Normally, the fusl taveis will be equal throughout
the tank; howevar, if the airplone is mansuvered
when the fua! level approaches 2 gallons, fuel

will be forced into tha enclosure and the fuel

lovels wilt no lenger be equal. .. ................._.

........ if these “tank-stufing” maneuvers are continued, a
condition can easily be reached where the fuel in the tank
Preper i oppraciobly below the 20-gallon resarve lins.

- -- . In this condition, whan fuel ceases to flow through
the axtended standpipe, there will be loss than the expectad
20-gollon recerve upply.

Therefare, when fuel con no longer be
drewn with the selectorinthe 35.2 GAL, LEFY

IE-46- 1378 position, 10 gallons of reserve fuel is the meximum
that shouid be refied upon.

Figure 7-1
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PROPELLER OPERATION.

The relationship between propeller picch {blade angle,
counterweipght and propelier piston position, and func.
tion of eagine oil pressure is schematically shown in
figure 7-2. The eagne speed is ainwined constant by
a governor which regulates the cngine oil pressure o
a piston 1ncarporated in the propeller hub. A counter-
weight at the shank of each blade provides a torce
( proportionate w rpm) in opposition to engine oil pres:
sure to eflect a balance. The resultant action of the pis-
ton vanes the propeler blade angle or piwch, thereby
maintaining A constant eagine rpm. To enable ntaxi-
mum rated horsepower o be obtained for take-off, the

v <
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propeller control is positioned to full INCREASE rpm.
During a landing, che propelicr control is sct 1o abtain
2000 rpm to ensure immediate availability of power in
case 4 go-around becomes necessary. The engine is shut
down with the propeller at decrease rpm (high pitch!
so that the oil in the hub piston will be returoed ta the
oil wnk. Therefore. the propeller contral must be at
prerEAst rpm when the engine is again started; other-
wise. the immediate demand for oil to change tbe pro-
peller pitch will decrease the available oil pressure nec-

essary for enginc lubrication during the st

QIL PRESSURE

LOW PITCH (INCREASE RPM) §
PISTON FORCED OUT BY

AAALARAARR RN

‘| PISTON FORCED IN BY
COUNTERWEIGHTS

"] HIGH PITCH (DECREASE RPM)

Since the engine is shut down with propeller at DECREASE rpm, it must be started at
DECREASE rpm to ensure proper engine lubrication during starting.

188-44-280

Figure 7-2
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SECTION IX

Except for some repetition necessary for emphasis or continuity of cthought, this
section conrains only those procedures thac differ from, or are in addition to, the
normal operating instructions contained in Scction KL

S INSTRUMENT FLIGHT PROCEDURES

Swbilicy and rapid acceleration or deceleration are the ourstanding instrument-
flight characreeistics ol the airplane. All the necessary flight instruments are pro-
vided. Jn an emergency, flight on rhe busic {light nstruments (tuen-and-bank
indicator and airspeed indicator} can be safely accomplished. Radio compass, range
reception, vhf transmission, and vhif receprion are all provided in addition 1o inter-
phone communication between cockpits. Remember, since power settings arc
somewhat higher during certain phases ot instrument llight, the airplane range
wil] be slightly decreased,

Note

All curns are single-ueedle-width standard-rare (3 degrees per second) turns.

PRIOR TO TAKE-OFF.

1. Check ¢ file fur inclusion of AN 08-15-1 (Radia
Facilitics Chares). AN 08-15-2 (UUSAF Radio Data aad
Flight luformationt, and Pilot's Handbooks—Conti-
nenta! Unired Scales.

5. 1F the dicectional gyro has been actuated for at feast
5 ruinutes, the rotor will have atrained proper operating
speed. Cage the gyra and then, while wirning the knob,
uncage it. The dial card should revolve with che knols

2. Check suction gage for proper indication,

3. Check that the pitot heud cover has been removed.
Turn pitot hcuter on and have outside ohserver verify
its operateon. Turn pitor heatec off uneil just prior 1o
tuke-ofi.

1. Check sirspeed indicator needle at zero. Check air-
speed correction card {or any deviarion at the speed
tange o be flown.

when the gyro is caged, bur nor when the gyro s nn-
caged. Set the directional gyro so thac it carresponds

to the reading of the magneac compass.

6. If the gyro burizon has been actuamed for at least
5 minutes, the rotor will have arrained proper operating
speed. Cage the instrument and then uncage it. After the

insrrwment is uncaged. the horizoo bar should return
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to the correct position for the arricude of the airplane,
Temporary vibradion of the horizon bar is permissible.

Note

If rhe horizon bar temporarily depares from
horizontal position while the airplane is heing
taxied seraight ahead, or if the bhar tips mare
than 5 degrees during raxiing turns, the instru-
ment is not operating properly,

7. Obtain station aldmerer setting (sea-level baro-
merric pressure) from control tower nperacor. When
the alrimeeer iz see, the pointers should indicate local
field elevation. If the altimeter registors within 79 feer,
1t may be used, provided the crror is properly consicdlered
when che instrument is reset during flighc.

8. Check operation of turn-and-bank indicator by
observing proper response of needle and ball when
turns are made during taxiing,

9. Check raeof-climb indicator needle at €50,

Note

If the needle does not indicate zero, wp rhe
inscrument panel. If it sill indicares incor-
rectly, readjusc it by use of the screw in the
lower lef corner of the instrument,

10, Check accuracy of che magnetic compass hy com-
paring its reading to the published renway heading.

11 Check that clock is operating and set o correct
time,

12. Move che curhuretor air control handle ro HOT,
Proper operation is verified by a resuitant drop in mani-
fold pressure as the mixture tem perature increases.
Return carbureor air control bandle to ¢oLp,

I3. Check instruments for readings within properc
ranges.

li. Check operation of all radio cquipment. Adjuse
wning as desiced.

INSTRUMENT TAKE.OFF.

Preparation, power sewtings, and take-off and climb
speeds ure idenrical to those used in normal ke off,
Since use of flaps reduces rate of climb, they should nor
be nsed for instrument rake-offs,

1. When cleared for rake-off, wxi o the center of the
runway and align the airplane, as nearly as possible,
straight down the cencerline of the runway. Hold the
airplane wich the brakes. Set directional gyro to the
published runway heading.

2. When ready, advance throtele 1o abrain 1000 1w
1200 cpm. Release brakes and, as the airplane starrs to
roll, advance throttle smaothly (o the sea-level stop,

3. Muintain direcrional control by reference o di-
rectional gyro. When clevator control becomes cffec-
tive, raise the rail slighcly and allow the airplzne
feave the pround with che nose st ighify lower than in
a three-poinc attitude, as indicared on the ayro horizan.
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Prior to take-off under instrument conditions,
special attention should be given to gyro in-
struments and airplane tiim, Any irregalatity
could have serious consequences,

f. Hold this piwh arride and, as the airplane hreaks
ground, hold the wings leve! by reference 1o the gyro
horizon, Hold direction hy reterence to the directional
£vro,

3. As soon as che alumeter wnd rare-of-climb indi-
cator begin to register a climb, recract the landing gear.

6. Reduce rhe throtrle sewting and propeller conrrol
setting o give approximately 30 in. By manifold
pressure and 2000 rpm only after climbing airspeed is
reached.

INSTRUMENT CLIMB.

1. Establish a rate of climb (o ohtain approximately
Y00 fect per minute ou the race-of-climb indicator uneil
normal climbing speed is ceached: then trim arrplane
to maintain this airspeed.

2. Leave traffic and climb w assigned flight alritude
in accordance wich local air traffic regulations. Do o
exceed o 30-degree bank during climbing turns,

INSTRUMENT CRUISING FLIGHT.

Since trim of the airplane will change rapidly when
increasing or decreasing speed, adjnstment of the trim
tabs wilt he nccessary until speed is stabilized. Since no
aileron rim facilities are provided, hulance the airplane
fateraily by maintaining un uvven fuel level. While
changing cruising atrspeed, momentarily QYETpower or
underpower (3 o 3 in. Hg) bevond the desired power
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seuing for # guicker response, The recommended air-
speeds, shown in figure 9-1, will provide a safe margin
abave stall and good controllability for practice instru-
ment flighc, The power settings in the chart will nos-
mally give the siaadard airspeeds listed.

Note

1f tanding gear is extended, the puwer settings
shauld be slightly higher.

DESCENT.

MNorma! descens proceduces ace followed.

MOLDING.

1f holding for an extended period is necessary, fucl can
he conserved by using a power seccing of 1600 rpm and
eoough manifold pressure to maintain an airspeed of
L0 mph 1AS.

INSTRUMENT APPROACHES.

Rudio tange letdown and low-visibility approaches are
srancird.

GROUND CONTROLLED APPROACH.

Procedure for landing under instrament condivions by
usc ot directions from ground controlled approach radar
equipment atter leedown on u radio caage is as fallows:

6and Seclion I1X

1. Establish contact with GCA aver GCA pickup
point.

2, Hold 110 mph IAS nncil kaal nira is compleled,
running through GCA prelanding cockpit check as in-
structed by the GCA controiler.

3. After completing rurn w final approach and prior
w0 intercepting the glide parh, lower tlaps 20 degrees.

4. As glide path is intercepred, reduce thratele seteing
to ohtain 17 in. Hg manifold pressure and descend as
directed by (he GCA final controller.

ICE AND RAIN.

Duriug a winter foy or rain, watch for icing on ~ings
from propuller blast during engine run-up. Don't take
off in sleed if you can avoid it because it may frecze vn
the wings before you can gain altitude. 1f carburetor ice
has formed during ground operation, use carburelor
heit to remove ice prior to take-off and us necessary
during take-off.

WARNING

I'be carhbucetor is susceptible to icing and may
ice up ar any time under actual insirument-
flight conditions. Except in extreme cases,
cathuretor mixture remperacures of approxi-
mately 3°C will be sufficicar w clear the car-
huretor or prevent icing.

INSTRUMENT CRUISING FLIGHT

L ..]'
APPROX
MAN.
RECOMMENDED AIRSPEEDS RPM | pness. MIXTURE
{in. Hg)
Climb 1o «ruising abtitude — 110 mph §AS 2000 30
slow cruise — 110 rmph 1AS 1850 13 Mixiers
- adjusted for
Nortral cruise — 130 mph tAS 1350 2 smoothest
g — : 1850 24 np«oﬁnn
Tast «rvise — 140 mph I1AS 3 above 3000
Cimb — 500 Jpm — 110 mph IAS 1850 25 foet.
Descant — 500 fpm — 110 mph JAS 1850 13
GCA airsperd — 20 degree flaps —100 mph JA3 | 2000 1618 RICH

. 166-93-13%9

Figure 9-1
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Engine roughaess and a slight drop in manifold pres-
sure are indications of ice forming in the carbureror.
Il carburetor icing is indicated, carburetor heat should
first be applied ac 4 somewhar higher temperature chan
15 normally used and then teadjusted as necessary to
prevent further icing. Fuel consumption will increase
slightly with the application of carbucetar heat. 1f icing
is encountered during low rpm apcration, increase the
engine speed and manifold pressure and curich the
mixture.

If ice has accumulated on wings, make wide, shallow
tuens ac a speed greater than normal, especiatly during
the appeoach. Use flaps with care. Remember, stalling
specd increases with ice. The oaly uaics chat incorpo-
rate provisions 1o prevent icing are the pitot head and
carburetor. Additional informatian concerming carbu-
retot icing is given in Section VIL.

FLIGHT IN TURBULENCE AND THUNDERSTORMS.

A pilot, using modern equipment and possess-
ing a combipation of proper experience, com-
mon sense, and instrument flying proficiency,
can safely Iy thunderstorms. However, flight
through a thunderstorm should be avoided if
it is at all possible.

Since citcumnstances may force you at some time to encer
a zone of severe turbutence, you should be familiar
with the echaiques recomnmended fac Aying this air-
planc under such circumsiances. Power setting and
pitch attitude are the keys o proper flight technique
i turbnleat air, The power sewding and pitch attitude
for the desired penetration zirspeed should he estab-
lished before entrance tnta the storm and, if maincaioed
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throughout the stonn, should result in 2 constane aje-
specd regardless of any false indications by the airspeed
indicator. [nsteuctions tor preparing o enter a storm
and flying in it are given in the followinyg paragraphs.

BEFORE TAKE-OFF.

Pertorm the following checks before take-off when
flighc through a scorm is anticipated:

1. Check curbulent air penetration speed chare { fig-
ure 9-2) for best penerradion speed.

2. Make a thorough analysis of the general weather
to determine chunierstorm areas, and prepace a flighe
plan thar will avaid chunderstorm aress whenever
possibsle,

3. Be sure to check proper operation of all fight jo-
struments, navigation equipment, pitot henter, carbu-
retor air heater, and panel lighes before attempting
Right chrough thunderstorm areas.

APPROACHING THE STORM,

It is imperative that you prepare the aicplane prior to
encering a zone of turbulent air. [f the swrm cannot
be seen, its proximicy can be detected by radio crash
static. Preparc the aicplane as follows:

L. Accurately fix pasition prior to actual entry inco
thunderstorm area,

2. Propellec cantrol set to obtain 1900 rpm gyro-
scopic stabiliy.

3. Mixture control adjusted for stooth engine op-
eration,

4, Pitot heae switch oN.

3. Carburetor air cantrol adjusted as required.

6. Throttle adjusied as necessary to obtain desiced
penetration speed.

7. Check suction gage for proper reading und gyro
instrwments for correct seutings.

8. Tighren safety belt. Lock shoulder harness.

2. Tura oft any radio equipment rendered uscless hy
sturic.

10. To minimize blinding cffect of lightaing ac nighe,

turn cockpic lights full bright, adjust seat low, and
don’t stare outside airplanc.

} CAUTION ]

When flying chrough turbulent sir, do not
lower gear and tlaps, as they decrease the acro-
dynamic effciency of the airplane.

IN THE STORM.

While flying through 1he storm, ubserve the following
prucautions:



1. Maintain, thronghout the storm, the power setiing
and pitch atcitwde established befote entering the storm.
Heold these constant and your airspccd will he constant,
regardless of the airspeed indicator.

2. Maintaia attitude, Concenerate principally oa hold-
ing a leved actitude by ceference to the gyto horizon.

3. Maiotain original heading. Do not onake any wurns
unless absolutely necessary.

4. Don't chase the aicspecd indicator. since doing su
will result in extreme airplane sititudes. If a sudden
gust should be encountered while the airplanc js i a
nose-high attitade, a stall might easily resule. Because
of rapid changes in vertical gust velocity or rain clog-
ging the pitot tube, the aicypeed may momentarily
lluctuate as much as ) mph.

5. Use as lictle elevator confrol as poss ible to main-
tain your attitude in order to minimize the stresses im-
posel an the alrplane.

TURBULENT AIR
PENETRATION SPEEDS

INDICATED AIRSPEED —MPH
80 100 120

AVERAGE GUSTS
(30 £t Per Sec}

{43 Fr Per Sec)

HIGH GUSTS I

et seattan I1X

b. The aitimerer and rate-ot-climb indicitur may
be unreliable in thunderscorms because of differential
baromerric pressure withie the storm. A gain or loss
of several thausand feet may be expecced. Altitude must
be allowed to vary, to It the airplane ride out the storm.
Make allowance for this condition in determining a
minimum safe altitude.

Note

Nurmally, the Yeast curbulent area in 2 thun-
derstorm will be ac altitudes berween GO0 and
and 8000 Feer above the terrain, Altitudes be-
cween 10,000 and 20,000 feet are usually the
most turbulent

7. Maintain a constant power seiting and pitch atti-
tude unless airspeed falls off o OO percent above
power-on stalling speed, of unless airspeed increases
to approximately 30 percent above maximum penerra-
tion airspeed,

NIGHT FLYING

"There are no predominant differences berween night-
fiying procedures and day-flying procedures. Exhaust
glure will obviously be more pronounced during night
flights, however, but should be no cause for alarm, Refer
to Section 11 for nighe-flight interior check, wake-off,
and landing procesiurcs.

[} Cautionary Zone

108.p3-12044

Sc‘:io Airspend Zone

[ Dangar Zens —Stoll
Danger Zone -~ Stuctural Failure

figure 9-2
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COLD-WEATHER PROCEDURES

The success of low-temperacure operation depends greacly on the preparation made
previously during engine shutdown and postlight procedures as outlined in ¢he
following paragraphs. Icing conditions, however, are covered in the instructions

tor insteument ilighe.

BEFORE ENTERING THE AIRPLANE.

L. Have “Y” drain and oi) tank sump checked for
free Alow. If no oil Aow is ohtained, hear should be
applicd.

Note

If oil was not diluted when che engine was pre-
viously shut down, heating will be necessary
at temperatures below 2°C {35°F), A1 tem-
peratures below —18°C {(0°F), heat should
be applied to the engine and accessories.
Below —30°C (—22°F), ic may be nccessary
to apply heat also to rhe hattery, cockpirs,
master brake cylinder, and actuating cylinders,

2. Have maisture drained fram all fuel taaks and
fuel systern sumps; if they are frozen, heat should be
applied first. Check fuel and oil tank vent lines for
free passage.

3. Check gear and shock steuts free of dirt and ice.

. Have protective covers removed from airplane and
any snow or ice remaved from suefaces, control hinges,

propelier, pitot tuhe, fuel and oil vents, and crankcase
breather ontlet.

5. Check freedom of propeller periodically to deter-
mine enginc stitfness, If propeller cannot be moved
easily, continue preheat.

6. Have engine cover and ground heater removed,

BEFORE STARTING ENGINE.

1. Have external power source connected, o conserve
battery life for use during in-flight emergencies.

2. Have oil immersion heater removed.

3. Have propeller pulled (hrough ac ieast two reve-
[utions.

4. Prime cagine four to six strokes.
Note

Rapid priming action may be necessary to
vaporize the fuel sufficiendy.

[ ST

80

g S



S Ui-blir] B

STARTING ENGINE.

1. After engine saarts, continue priming until engine
is tunning smoothly.

2. If there is no indication of oil pressure after 30
seconds runaing, or if pressure drops after a few min-

utes of ground operation, stop €ngine and investigate.
3. Use carburetor heat to assist fuel vaporization.

WARM-UP AND GROUND TESTS.
1. Check all instruments fot normal aperation.

7 When oil temperature and pressure are pormal,
adyance the throtele to 1460 rpm, and pull propeller
control to full DECREASE position untila drop of 200 rpm
is obtained: then return cantrof to full INCREASE posi-
tion. Rupear procedure three times to vosure that hot
oil is in propeller dome.

3, Operawe wing flaps through at least one complere
cycle.

4. Perform all ground tests requiring clecerical
power before disconpecting external power source.

Note

The battery cannot carry the clectrical load
imposed by ground operation of pitot heater
and radios. Minimize load on the electrical
systern until the generator “cuts in.”

5. Have exterpal power sautce disconnected and turn
hattery-disconnect switch ON.

Section IX

TAXIING INSTRUCTIONS.

Use only essential electrical equipment ro conserye bat:
tery life while taxiing at low engine speeds. Avoidl
slushy and icy areas. Apply brakes cautiously 1o prevent
skidding. Avoid taxiing in deep snow, as sieering and
taxiing arc extremely difficult and frozen brakes are
likely to result.

BEFORE TAKE-OFF,

1. Check controls very carefully for free and prapet
movement.

2 Hold brakes and tun up engine to 2000 rpm until
spark plugs have burned clean and engine is operating
smoothly. Then check magnetos.

3. Apply carburetor heat us necessary 10 maintais
carburetor mixture temperature within limits during
take-ofl.

4. Place pitot heat switch ON just before rolling intw
position for take-off.

TAKE-OFF.

At seart of wake-off run, advance throttle rapidly to take-
off setting and check that full power is available. I full
power is not obtained, immediately discontioue 1ake-off.
Since cokl, dry air has a greater densiry, cngince power
oucput and airplane life are increased.
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AFTER TAKE-OFF.

After take-off from a wet snow- or slush-covered field,
opetare the landing gear and Haps through several com-
plete cyckes to prevent their freczing in the retracred
posiuon, Expect considerably slower operation of the
landing gear and flaps in cold weather,

CLIMB.

1. Adjust carhurceor air control as necessary o pre-
vent carburetor icing,

2. Adjust oil cooler shutter controd as necessary (o
maintain correct oil remperature.

DURING FLIGHT.

L. At low outside air temperatures, especially during
low-power cruising aperation, the fuel-air mixture ratio
may be too ¢old for proper vaparization and fuel econ-
omy. Use carburetor heac as nécessary to abtain smooth
engine operatian and to eliminare plug fouling.

' 2. Operate propeller contral every 30 minurtes, ob-
taining approximately 304 rpm increase and decrease
from cruising position; then return to cruise pm.

3. Adjust cockpit heat as necessary,

OESCENT.

1. Use power during 1he descent ta prevent engine
from being cooled o rapidly.

2. Increase carburetor heat as necessary.
3. Mixture contral rich.

APPRQACH,

. Make a longer, lower approach than normal so
that come power is needed 10 reach the runway, Use
carburetor hear,

2. Pump brake pedals several times.

LANDING.
Use normal landing procedure.

STOPPING ENGINE.

OIL DILUTION.
Before shurdawn, the engine oil should he dilyced
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unless the cntice oil system is to be drained, If ic is
Nccessary o service the oil tank, shut down the engine
and have it serviced hefore diluting. Then restart the
engine and dilute as follows:

1. Rua engine ac 1000 rpm.

2. During dilution, maintain oil temperature from
3°C to 30°C and oil pressure ahove 15 psi. Reser
theotele, if necessary, 1o maiamin these conditions. If
oil temperature is ahove 50°C, shut down engine and
allow oil w cool below 40°C; then restare and dilute,

3. Hold oil dilurion switch ON, as tequired by lowest
expected tem perature, for time indicated in the follow-
ing table:

ANTICIPATED TEMPERATURE TIME—MINUTES

4°C1t0~12"C (40°F 10 10°) 3
—[2°C 10 —29°C (10°F 1o —20°F) 6
—29°Cta —46°C (=20°F (0 —50°F} 9

{Add one minute of dilution for cach further drop of
3UC (9°D) below —46°C (—50°F).}

4. Dilute the oil in the propeller by operating the
prapeller control during che latter part of the dilution
time interval. Advance throcele to 1400 tpm and move
propeller conerol back until 4 decrease of appraximately
200 cpm is obtained; then return control 1o full 1y-
CHEASE. Repear operation three times.

BEFORE LEAVING THE AIRPLANE.

I. Relcase che brakes.

2. Check dirr and ice removed from shock struzs,

3. Inspect oil and fuel tanks 2nd engine breacher to
verify absence of any accutmulated tce,

4. Leave canopy pPartially open to prevent cracking
of transparent areas due to differential contracrion. Air
circulation also recacds formacion of frose,

5. Have protective covers installed,

6. Have oil tank sump, “Y™ drain. a0d fuel sumps
drained of condensation approximately 30 minures after
stopping the engine. If the arrplane 35 to be idle for
several days, the oil may be drained.

7. if specific gravity of battery is less chan 1.250,
have battery removed for service. 1f layaver of several
days is anticipated, or if temperature 18 below —24°C
{—20°F) and airplane will be idle more than 4 hours,
have che battery removed,
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INTRODUCTION

Thete are two ways to perform a mission. The correct methad can be determined from
the information presented in the chares on the following pages. If a pilot choases to
ignore the charts, he can fly any mission confident that the aieplane is capable of greater
performance than he is capable of obtaining from it. These chares, which are easy 10
interpret, enable yau to fly a greater distance at better cruising speed and arrive at your
destination with more reserve fucl. A description of each chart and a sample problem to
illustrate a rypical training mission arc also included.

a3
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AIRSPEED INSTALLATION CORRECTION
TABLE,

An Airspeed Tnscallation Correction Tahle (figure A-1)
1s provided for compurting calibrared airspeed {CAS)
fram indicated airspred (IAS). Indicared airspeed is the
airspeed indicacor reading. Calibrated airspeed is indi-
cared airspeed corrected for installation error. Equiva-
lent airspeed {EAS) is calibrated airspeed corrected for
compressibility error. (Within the airspeed range of the
afrplane, the compressibility ercor is negligible, and
CAS may be considered as EAS). True airspeed is equiv-
alent airspecd carrected for atmospheric density.

EXAMPLE-USE OF CORRECTION TABLE.

An airplane is flying ac 5000 feet pressure altitude, free
air temperature is +16°C, and airspeed indicator read-
ing is 130 mph. What is the true aicspeed?
Airspeed indicator reading ... 130 tnph
Correction far instailation error.. .. + 3 mph
Calibrated aiespeed ......... 133 mph
Use this vaive of CAS with a Type D-f or Type G-1 air-
speed computer, or a2 Type AN5835-1 dead-reckoning
computer, to determine the true airspeed of 146 knots.

o € 2R E
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Note

When the dead-reckoning computer is used,
CAS vsually must be correcced for compressi-
bitity error; however, since this correction is
aot considered on this airplane, CAS may he
considersd as EAS.

AIR TEMPERATURE CORRECTION.

Air temperacure correction far compressibility is negli-
gible (less than 5°C in level-flight cruising) and is not
considered. Indicared free air temperature may be con-
sidered as true free air temperature.

ALTIMETER INSTALLATION CORRECTION
TABLE.

An Altimerer Installation Correcrion Table (figure A-2)
is provided for obtaining true pressure altitude from
the alcimeter reading.

TAKE-OFF DISTANCES.

A Take-off Discances chart (figure A-5) gives take-off
ground run distances and rotal distances ws clear a
50-foat obstacle, rabulated for several different aleitudes
and temperatures on 2 hard-surface runway. Distances
given arc for standard -flaps-up take-offs. For a mini.
mum-run take-off, refer to Seccion II.

ADD CORRECTION TO INDICATED AIRSPEED
TO OBTAIN CAILIBRATED AIRSPEED

GEAR AMD FLAPS UP = CANOPY CLOSED JGEAR AND FLAPS DOWN = CAHNOPY OPENM

JAS (}PH| CORRECTION ;MPH:

145 (MPH) CORRECTION (MPH;

ao
100
120
140
160
180
200
220
240

60
70
80
90
100
ne
120

iles- s;:l-j:'.sf.':

Figure A-1
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NORMAL POWER CLIMB,

Best climb speed, fuel consumption, time to climb, and
rate of climb {all at Maximum Continuous Power) can
he determined from the Norma! Rated Power Climb
chart. (Sce figure A-6.) A fuel allowance for warm-up,
taxi, and rake-ofl is {isted in the column iabeled "SEA
LEVEL.” Fuel requirements listed at other altitudes
include 1his allowance plus cthe fuel required o climb
from sea level. Fuel required for an in-flight climb from
one altitude to aporher is the difference between the
whulated fuel required o climb to each alitude from
sea level.

LANDING DISTANCES.

The Landing Distances chart (figure A-4) shows the
distances required for ground roll and for landing over
a 50-foot obstacle. Distances are furnished for several
altitudes and gross weights, for landings on a hard-
surface runway. Best speeds are shown for borh power-
on and power<aff approach. Distances given are air-
plane requirements under normal service conditions
with no wind and wich flaps full down.

MAXIMUM ENDURANCE.

Alrspeeds, power sectings, and fuel Aow rares for maxi-
mum endurance flight are shown in the Maximum

\':\'\im 'f r/,;/,/f/j/,;

ALTIMETER INSTALLATION C

. Vi
GEAR AND FLAPS UP =CANOPY CLOSEDR

Appendix [

Endurance chart (Agure A-7) for several gross weights
and altitudes, The Maximum Endurance chart giving
the power setrings and fuel flows for maximum time
in the air should not be confused with the "MAXIMUM
AIR RANGE" section of the Flighc Operation 1nstruc-
tion Charts in which the power settings and fuel flows
are for maximum déstance, not maximual time.

COMBAT ALLOWANCE.

The Combat Allowance chart (figure A-8) shows the
variation with altitude in manifold pressure and fuel
flow at Take-off Power (Military Powerl.

FLIGHT OPERATION INSTRUCTION
CHARTS,

To assist in selecting the engine operating conditions
required for obtaining variaus ranges, Elight Operation
Instruction Charts (figures A-9 and A-10) are provided
for each aitplane leading condition, one with external
load and one withour. Each chart is divided inta fve
main columns. Data tisted under Column I is for
emergency high-speed cruising ar Maximum Continu-
ous Power. Operating conditions in Columns IIL, 111, IV,
and ¥ give progressively greater ranges ac lower cruis-
ing speeds. Ranges shown in any column for a given
fuel quantity can be obrained at various alticudes by

A
ORREC_I'I_O_N 'I'ABI.E

A S =
GEAR AND FLAPS DOWN— CANOPY OPEM

A -

ORRECTION (71 CORRECTION ifT,
WS (k) SEA mrcu ﬁ:;mo veer | WA3 {MPH) © T SEa ievEL | 15,000 FEY
8O o o 60 o | 0
100 10 10 70 o l 0
120 20 k19 BO (4] Q
140 40 60 90 5 3
160 69 100 100 10 10
18O 90 140 no 15 20
200 120 190 120 30
220 :
240 .
|

"~ ADD CORRECTION TO ALTIMETER READING
TO OBTAIN TRUE PRESSURE ALTITUDE

1BB-93-1592

Figure A-2
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using the power settings listed in rhe lower half of che
chart in the same colnma, The chard pertaining to the
conditian with wing bombs is based on estimated data,
whereas the other (with no external load) is based on
tlight-tested data. The speeds quoted on the charts are
those obtained with gross weight equal to the high limir
of the churc weighe band, No allowances are made for
wind, mavigational error, simulated comhar. formation
flights, e1c. therefore, such allowances must be made
as required.

USE OF CHARTS,

Ta use the charts, fiest selece the Flight Operation 1a.
steuction Charr applicable o your flight plan, decer-
mined in this airplane by gross weighe at ake-off and
cxternal load. Then enter the chart ar a fucl quantity
equal to, or less than, the toral amount ia the airplane
miaus all aillowances. (Ranges listed for each fuel
quantity are hased o0 vsing che entite quantity in level
fighc. cruisiog ar the reconumended operating condi-
tions.) Fuel allowance for warm-up, taxi, take-off, and
climb is obtained from the Normal Rated Power Climb
chart. (See figure A.G.} Ocher allowances hased on the
rype of mission, terrain over which the flight is w be
made, aad weacher conditions are dictated by locat
policy. If your Aight plan ¢alls for a continuous flighi
at reasonably coastant cruising power and no change in
external load iteros, compute the fuel required and
flight time as a single-section Right. Otherwise, the
flight muse be braken up into sections and each leg of
the flighe planned separately, The Right plan may be
changed 4t any time co route, and the charts wiil show
the balance of range available at various cruising powers
and altitudes if the insteuctions printed at the top of
each chare are foilowed,

SAMPLE PROBLEM-TRAINING MISSION.

A triangular cross-country training mission is to be
flown according to the Right plan iliuscrated in figure
A-3. Afrer take-off, climb to 5000 feet alticnde and cross
the air base. Fly the fiest leg of [20 miles 11 SO00 feer.
Fly the second leg at 10,000 feec altitude ro avoid
mountainous terrain. Fly the third leg at 15,000 feet
back o the home scavion. Write down the conditions of
the problem.
Required tange . 360 statute miles
Weather .. . CAYU
Airplane basic weight. .. . §166 pounds
{includes crapped tuel, oil, and
miscellaneous equipmenr)
Ceew weighe (2] 400 pounds
Oil (10.2 gallans) 76 pounds
Muximum fuel {111 gallons} 666 pounds
Total Zross weighe 5308 poundy

a6
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Winds are considered (t mph for alf legs of the mission:
therefore, no fuel allowaace is made for wind,

Now thut the conditions of the Righr are determined,
it is necessary o establish a flight plan. The chares give
only cruise ranges and do not include any reserves, so
1t 15 necessary 1 first compute all allowances and
reserves that will be required to cover warm-up, rake-
oft, climb, and reserve for unexpecred  difhiculries.
Since Maximum Condnuous Power and Take-off Power
are not used during flight on this mission, no additional
fuel allowance for these power sertings is considered,

DETERMINATION OF FUEL ALLOWANCES AND
RESERVTS,
Determine the fuel available for flight planning by

deducting the necessary fuel allowances and reserves
from the actual fucl aboared as follows:

Gencral resecve for unexpected
difficuleies . .. ..

Note in Column ¥ of Aigure A-9 chac ac 15,000 teer, 26
gallons of fucl represents one bour's Aying time. A one-
hour (uel reserve is considered sufficient for chis mission.

26 gallons

Take-off and climb from sea level
to 300G feet.... e 12 gallans

The Normal Rated Power Climb chare (Fgnee A-G)
shows 12 gallons required for warm-up, rake-off, and
climb from sea level to 3000 feec.

Climb from 5000 feet to 10,000 feer 5 gallons

The Normal Rated Paower Climb chart {hgure A-6)
shows thar 5 gallons is required to climb from 5000
feec to 10,000 fect (17 gallons minus 12 gallons), A dis-
tance of 9 miles is covered during the c¢limb {16 miles
minus 7 miles).

Climib from 19,000 feet to 15,000 feet. 5 gallons

The Climb chart shows that $ gallons is reqiured o
climb trom 10,000 feet o 15000 fect €22 gallons minus
17 gallons). A distance of 15 miles is covered duting
the climb (31 miles minus 16 miles).

Collecting all the required fucl allawaaces:

General reserve for unexpected

difficulries . C i . 20 gallons
Take-off and climb from sea level to
S000 Feer . . .12 gulloas

Climb from 5000 feet o 10,000 feec . 5 pallons

Climb from 10,000 feet to 15,000

fest e e

Toral fuel allowance

DETERMINATION OF FUEL REQUIRE{) FOR
CRUTSING.

Because of the foregoing tuel allowances, the actugd fuel

available for cruising is 63 gallons (11 gaflons minus

A8 gallons). tn caleulating climbing allowance, 2§ mites
of paaes (0 mieles, (,']::l.'.]'\':i"..ﬂ_ Coman WY P vy IO Foint

. 3 gullony
48 gallons
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and 15 miles climbing from 10,000 feet to 15,000 feer)
was taken care of, 5o the total range for normal cruising
is 360 miles minus 24 miles, or 336 statute miles. Assum-
ing that the inscructions in Column I1T of the Flight
Operation Instruction Chare will be followed for all
cruising canditions, the fuel required for 340 miles of
cruise is 60 gallons, which is £ miles greater thun the
336 miles 10 be flown and 3 gallons less than the fuel
available. This maegin may he considered as an added
safery feature, or the mission may be replanned around
slightly higher power sertings.

SAMPLE FROBLEM—ALTERNATE FLIGHT PLAN,

Should an emergency arise during flight, an alternate
flight plan would have to be used. Suppose that arrival
over the home field au the completion of the training
mission 1s made after dark and. becaose of 4 malfunctinn
of field lighting facilities, a landing cannot be made.

AN 01-60FFB-1

Ao alernate air base 70 miles away must be used. Sup-
pose, hecause of circamnavigation of weather on the
Lraining mission, the 26-gallon reserve allowed for con-
tingencies has been depleted to 14 gallons. Reference
to Column V of the Flight Operation Instruction Chart
(figure A-9) shows 20 gallons required o travel 140
statute miles; therefore, 10 gallons is required to Ay the
70 seatute miles to the alternate ficld, assuming a no-
wind condition. The remaining 4 gallons (14 gallons
minus 10 gallons) will permit a go-around procedure ot
may be used in the event it is necessary w hold over the
alternate field prior co cntry into the traffic pattern.
The remaining 4 gallons constitutes a l4-minute time
limir for holding at 510 fect. Reference to the Maxi-
mum Endurance chart {figure A-7) for 5600 pounds
shows 18 gailons per bour used for maximum endurance
&0 15,000 feet, A descent to 500N feer will give 17 gallons
per hour; 4 gallons divided by 17 gallons per hour is
.24 hours, or 14 mingtes.

wADC  §
Curr 41Q

LANDING DISTANCES

{11 Jun 324 {FEET)

STANDARD DAY
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Figure A-4. landing Distances
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COMBAT ALLOWANCE CHART
MILITARY POWER
STANDARD DAY
MODEL:  7-FD ENGINE{S) i) ®#-1340-aN-]
prips o > mowre et e crunoe i
[FEET W gt N Nt GAL/MIN/ENG
LA LEVRL 2250 S50 RICH L} 260 1.2D
2,500 2290 260 RICH 5 250 [ ]
[ 4,000 2250 BT, RICE 3 250 . 1.2
—. - 8 .
£.500 2200 T RICH 5 ZRT 1.04
8.000 2255 FOT. RICH 5 2B} 9 N
10000 2250 LT RICH 5 260 N
12.000 ) 2256 F.T. - ‘ REH 5 1 280 72 ]
14.507 2250 ‘ F.T AKH 5 240 .65 ]
14,000 2230 LT - RiCll 5 0 5y |
19,500 2250 F.T o RICIL 5 2ea 1]
20.000 2280 E.T. RICH 5 260 a0
22,000 1 T
24,000 T
24.000
".m_. p— +— —-—— 1 ___ 4. —_ ]
35,000 .
32,000 o B
4,000 o - ]
-~ R N
- o I
40,000 T o
REMARKS: AT -l abeale.
OATA 45 OF §-79 51 FUEL GRADF.  MIT .k .9572, 21,96
PAYD ON  FLIGHT THAT FUEL DENSITY. £.0 LB GAT.
150-80. 1240

92

Figure A-8. Combat Alfowance



%3

Appendix 1

AP O -00FF8-1

I¥0/ET U R ysNic 1and 96516 TTLESTATTEY duvaa 1ng Y¥SPZT-En REI 1531 LuOITL NO 015v¢ [6-11-6 40 tv Y.va
NYJTIYANYS © YT
#TLLOHHY 1704 ° "4
i e
.um.:qu.“‘hl,.www . ZW THIIH W@k am
Q3TAuHLY FIMI ¢ SE1 crrages A LLOHHL TT1E peiwd 001Z
470H 43d SNOTTYD « Bal wiew SRy DO TCT 1253k et 1ElS DO
WISEaES WIDSINVA © SN Gemil [T IE ja SDIN Tkl Dun. 30282 mipel b
NQ.__.H_.P.?. AUITSANd ¢ IOV ¥ 0 1PR gy um yBed= sl oage COTS 1Y pe. il S0 1CQUDS BUOIITI DUIM 1)
L 10) Fmreniir N[ Juipd -3 B MBI EF L.de U] dasml. 3 WO | -
aNion LR FE] bl
S1LON W103d§ o
»
az1 ] 0b1 0T | "1TW] &2 [ % SCTy oSk v [T 1A aoaT] 04k | Gl Tl TN og o0GIY] OBT| SAT| (F Jerold qE Qo 5 gl l o2 | S PHOLM | S'OE | oURZ |M
SCe] SSF 2w 9 0091} as Sk} 0T | 92 T 2z 9eoT | a1 | 561 (TN =44 pobE | CLT| S8T) EF |EOIX fi7 0S0Z ] 030°F gyl {c12{ 0% |HONA | S°TC | o022 >
Gl | 021 vo | 1w oL ) aouy focosor 431 0d3r| v fI°W| L 'L | 9s0T <911 08t o b Tw | a3 oonr) gl S0T sp leomy | -L'd ] 0022 | qoo'p | S| sLE sb |uoM [ 4 | 0032 h
Syl <l ez | T WA S| 0002 ) w04l g¢l | 51 gg | HMs | "L 3 0%12] oL SAT | SC UH P Ltd | 0922 poosy | Dt sei | Gf [Howm LS ] e m
0FT | 91 12 T Al 1L Moz | ocoac GQ0 | U¥L [XA Bigwic- ] Xl | daz2z podoy | SsC|0ET Lz fHO|"1 3 | o0Re 0
X6 000 57 J_
0000 Lo Jm
S WISt g
ROy £o0 or lu-
Hi ) MO RGO FEEPI HLL Sl 1145 - il Ml f:7-42] . nr ] Ian . 1333 | M | ¥ paT c
s¥1 tvioa| A el T v i LTS IR el S Sy (LT B R P Se1 RN I SN g - BT (EX71 IR i B A
e I KW 10w tCiany ‘ I ®
IONVH BIY WIWICTW S50 Lo/ gp §) 1S Ly 6 I1YO/09 ANeN RGCY | uwIE GLUG ;| CTVO/TIN P LNYE Q6T 4 CLY.s 4572 ) e SIONNLNOD VAW w
-]
gzt 1149 az D agl o1 nit 08 0 9z bl Qe N_
1A (-4 oF gz a3n ooz 0eT a3l DERS hig 021 il k=
2
<
It 0zy 09 ey iy o ovs oce 124 a9 oLt oz o
[ 094 (1] 05® (33 08 [T 0 CHE 7] 1+ 61T 5
3
Qa9 VOl op1 [ “e qaos clg a52 ust oot 1.1 Ny a
ni m m
[ =
-
=
2
LONISHED 204 FRAYEYAY LON SIONTMS 1y 130) Dvaens °
L
[
T¥IRAYN nrivis 12 iNvN JINLvLE IOIUrY™S _ NI WIANYN ravis “YFLIYN wnives v
o BT Q.
S3W 31T NI IONY ‘8N SN 21¥ NI 3DNvY S3ne gy = 3ONYY SN 4 ¥ . IDONTY "8 SN AIY NI IONYE o
IRELE R RE -
A NWNMIOD 0t Al NWNIOZ 0 NWnID 0 NP LT 1| NWMICD ..au.
L
. Jpur 4 ou aunge Nujk(l a0y 3 Sigq O bt womy oy sy K010 ey 1Buie awsend H
o N .
WwIRrEarT cderadg U IOf e SaEs 9Fun]  2RUIIIAS N HIn|EA mina 23] 937119 Fu uwr(s? BujpueALI ey &y Jaey  TPas nbu BuAZ JYMLXIW FIL W, o
DTETCAdE 378 (SYL) pexdsale 903y PUE B O] D A sk maavad Ppopuat Es pERs LTyl GPRRIE BTN A31TSR Sea e 310Sda puo 3
‘P ool (CTvYDS T w3 dad 50 1Y NCUH ampzaes e -013q A||92 Lup ussdl, 20,0140, W 1D FIACBY W2 IINEL urey) Jepaal iz oL jonhe e s 1131 a (W Kokl 0°9E s0o2 £40 <
18 @Sure U1 anesd Ul anusred el amd 4 pue CAs ‘T ‘NS NV AT Puo 13 @ 14 a1 G 2y R |, BUIr D Ly pItn 25 BI AR§ 33 Ut S 0raLf.ovz| % TENYL £
£un SurFiaad waeds-ydy AdaSTIW ADf A1 § LWAND A LON Wy 919 18 @) ronbe vwt 0% 30, e BBy SES 2VIHD DNISA A4 NG DNNISN e -]
WAS | awi; b oo | maossg [ roasme | 5u w ST t=1
hvroa] wa | amu | srara | aeow | wae b HAAMCA .
dNO O L Ya3dO SANIORI 1O 336NN SEET U0 SON104 2055 SHIWI 1M LavED [-N¥¢~apgr-d (1} (1NN I
=3
3
aANON A¥Q QUVANYILS a1 £ n.m
]
- =
SWaLl QvO) T¥YNAILXI LAVHD NOILDNHUISNI NOLLVYIdO LHDIH {5) 12AOW LiVH¥IUIY




AN 01-60FFH-1

Appendix |

TVD/ET 0°9 usnae ians YASTE 'ALCS-AIIN Aewes 1ang VSZEEE-D) "y F et gy i TTNRITWLND @397 (ee0-51 40 &Y wivd
N¥3T T¢ANYWH ¢ 11
ITILOYHI 1104 ¢ -1°4
13 BW\.H-.O.NMM m —MM A e
! B EY g 3 .
TSy SO8L { SvL o s s y
*““d.mvm:w“m aﬂnmﬂm‘““.w.vw . tnma Apouiled i 6 Smomigy (oued Suepaz FENTH
" : W 903 4O IRE i i plam TITA G Pt 1EW. 1D L3QUG3 DD Ar, 9542 Dk
HANLLLTY HHNSSERD ¢ 1Y FMIRTRE s s M & :
ke o3 - 1dwwx3 A0 I2UnMO|| D S Yur)s WB g SyE, da-uane R] WLamipd 2w Ty
SILON 13348
- 07 d 3 iy ERV| Il L1 S Y 111 3w PN N e
: H - o 41 B v E2H UEH BT = ooy XN Joes) 0Ty
i ‘i T it e I 3 T L. sl e a o0'clL dr | WM oA oogR
vai| i i a8 ey | o00g's) BLY BFRRY el IR IR EL 028 E owed gl 23| cazz| coost 1| T | SR B P T1T] A O S
000’0 . [Cur(4
WU'sT oxse
Q60'0E oea'eg
awosE oco'sE
0060 [ ot g
Nx HW lpan 1334 NA | Ade HJ4N ol Sl 12 ET) N# il [TETY 1333 el BLLE FT
34nL {5 ane | M : - Hd 2
¥O4:4¥ Ay X0y (L= 10y
JUNYY B WA S5 (Tvo/vien 0k vl LS 70 on) (lyO/IWEeyN 038 dvis #3570 [CI9D/y “InyN fe 0 1wie e ST ] $sad S CHINIINGD Wiwligw
L4 271 Lif I vz a a.,
0¥ H e ar A mit
i 3 ot T £ (o e a4t g e
g R CE ) npe 057 3T s 0 bl art
5, : o T A A s ose itE 0%
Tt [t
WTONISFYED KT EYNTAY LON SIONYPAOLTY 1204 1IVH190S
- - 4
- u,.”.w_.:. YN _ unLe.s v WINNYN alnives Y IIUNYN _ nnIvLE WIYN unLvs ave LLaRT UrLYLS
SN A NI IDwes A%..\_._ 3¢ WY NI IONWA AW gl NI InNYE SITW AV NI ITUNYE sn SINW 4IY NI ZSNvy
e | . - 1404
A NGO 0 Al NWIGD I NWMoD I Ny1os n 1 NMARK)
10 PTIA €U) Suope Boap e =l P S Rt e K
aurgloe advaae or m) 37K Sjeh ..b.am_um su:v».o-....n ang go:_m_\. MU 20§ PRI U UWNIeD B pusdohixn o) Jejay  PRINB3I) Buias Junixiw S0 4w
2 kruexnaddy; Juk (¥ L) neadarie ans) poe ‘(L I0) £ 1ad guo|ed VISR Ppdous Cuds PUA. (1¥E Ipabia Sunio PRIk Hesosu enjDs Ssoddo pan ——.
"IN ) (TYO/MAl wned fad mRpEo ey pOSAR Up FITNLIES ¢ #9IN K[D113A UMY B 01 E3[lus 10 [TAIDU IG JNIB1R Bl 0y B 20 G (31D un[Dn {180 | o |ox | ey 08 | 0522 | 440
16 3UNYL U NSRILIN) MISEIEONE ANF 3 DU &1 ‘IT 'TT SMlme o JANTH 20435 pus by 1n (Y81 B Ayj@iurioy 3avpy |, Buranis jny poAt 39 a4 B0y 46 wicws oee|.auzl g SANYL
~Kr00 AnsTrar peadssgy aunArama 10y & [ auin ChE Bty g s0 2382 vanps TNJ ul L6y RS -LavH D ONISH ¥04 SNOILZNILSNI
* P “ Gl 103 5aLON R | dwai | awa | wousos [ nowsca | oa SLINTT
R T—— s TYIOL] 14> | 3 | 3%perm | pavewm aw wa | g nod
ANO CONILYH3AL SINIDONI 40 338WNN $R3'1 HO SANQQT 30D $10vaY IHOATZA L4vHY T-NY-0FC - 4T [shansengy | -
Z9s
HIEXOD ONIE AvVa aivaNnyl . T
as-4 P
) BT ==
o eneeietd SYO1 HIHEIIKS L¥VHD NOIMONYLSNI NOILVHIAO LHOI () 13dOW 1ivudHIY

Figure A-10. Flight Operation Instruction Chart -Wing Bombs—6004 Pounds or Less
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