LMSC- 0148158

PRIL 570

Tﬁ[\ is Mimun L
1N CLOOES]

C Howge N’O 1

MARC H 19H |

For

3 BLporD

‘?Qo{?

KuoRt

s§
q
oLng %
B
i

OPERATORS = ;
HANDBOOK :

’ /
fi
f
! &
'ﬁ's Mirnupy
CAmMEg Wi T 'H

Yo-3 A (,ﬁ (807

That (/'Uf”m wused E %QN\-_-,-*..M /

i | . o
5//’7‘750@ F:B ( \\ AIRBORME SYSTENS .

\
71 | Research & Deveiopment Nivision

Lockhead illissiles & Space Company ~
Sunnyvale, Califurnia

‘k/uQ T

OLNgEY

]
il



Personnel pur
which are incl
instructions

serious injurs

e L

WARNING

sorming instructions im olving operations procedures and pracuce

uded or implied in this technical manual shall observe the tollowing

Msvegard of these warnings and precautionary information can cause
death. or an aborted mission

This page covers WA RNINGS in general. Detail WARNINGS are found in each
Chapter and MUST be observed

STARTING AIRCRAFT
Starting procedures and practices defined in this Techni-
cal Manual must be followed correctly. Failure o do so
may result in personal injury or loss of life.

Coordinate all cockpit actions with ground observer

Ensure that all ground safety locks are installed, air-
craft is properly chocked or tied down, rear blast area
is clear, and fire guard is posted.

OPERATION OF AIRCRAFT ON GROUND

1f at any time gnusual or susplcious engine notses are
heard (such us loud humming, knocking. poundiog
noises, or metal-to-metal contact). the engine must be
shut down immediately

If there is no rise in oil pressure v thin 30 seconds, or
if acceleration is8 uneven or intermittent and egt rises

rapidly. abort start, clear engine. and investigate cause.

GROUNDING AIRCRAFT

Personnel must [amiliarize themselves with the ground
handling and servicing salety precautions contained in
this Technical Manual.

HIGH VOLTAGE

High voltage exists in the electronic equipment
compartment

CANOPY EJECT SAFETY LOCKS

Prior to entering the atreraft ensure that canopy eject
safety locks are installed.

HANDLING FUEL
All equipment connected to the aircraft must be grounded
Avold spillage

No smoking shall be allowed in the vicinity.
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Chapter 1
INTRODUCTION

Section |

SCOPE

IMPORTANT

In order to obtain complete informa-
tion and derive maximum benefits from
this handbook. it is necessary to read
this chapter carefully and thoroughly.

1=1, This handbook, issued expressly for operators,
i8 an official document for Army Model YO-3A air-

lcrnft, serial No. 68-158000 and subsequent. The

purpose of this handbook is to provide you with the
latest information and performance data derived
from flight test programs and operationai experi-
ences. The study and use ol this handbook will
enable you to perform assigned missions and duties
with maximum efficiency and safety.

1-2. Your ability and experience are recognized, [t

is not the function of this handbook to teach the pilot

how to fly; basic flight principles and elementary in
structions are not included. The contents of this
handbook will provide vou with a gpeneral know jedge
Army Model YO-3A aircraft. its flight characteris-
tics. and specific normal and emergency operating
procedures.

1-3. Reports necessary to complv with the Armsy

Safety Program are prescribed in detail in \R
1-4. The index lists. in alphabetical order  subiee:
under a topic which may be of signiticance to the b
tor. This lListing is not a repetition of paragra
titles. but an extensive listing of subjects that il

aid the operator in the use of the handboos

L-5. The Appendix contains a hist of applicable

relerences

Change 1 1-11-2
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Section i

GENERAL

1-6. SCOPE.

1-7. The contents of this manual are arranged under
chapters and sections as indicated in the Table of
Contents. A brief description of each chapter is pro-
vided in Section [ of the applicable chapters.

1-8, Distribution, revision, and authorization for
issue are controlled by the LMSC Airborne Systems
Product Support organization.

1-9. Notes, cautions. and warnings, used to empha-
size important and critical instructions, are used for
the following conditions:

Chapter 1
Section Il

NOTE

An operating procedure, condition, ete
which is essential to highlight.

CAUTION

An operating procedure, practice, etc
which, if not strictly observed, will re-
sult in damage to or destruction ot
equipment.

WARNING
An operating procedure. practice, etc.

which, if not correctly followed, wiil
result in personnel injury or loss of life.

1-3/1.4
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Chapter 2
DESCRIPTION

Section |
SCOPE

2-1. GENERAL.

2-2. This chapter provides the operator with inform-
ation that will familiarize him with the YO-3A aircraft
and all systems, controls, and indicators that con-
tribute to the physical act of flying the aircraft.

2-3. This chapter is not designed to provide instruc-
tions on the complete mechanical and electrical work-

ings of the various systems. Therefore, cach 1s

described only in enough detail 1o make compr:

sion of that system sufficiently complete to all
its safe and efficient operation. More complete de-

ntairac

tails on aircraft systems and equipment are ¢
in LMSC-D148160, "Organizational Maintenance tama
book, YO-3A Aircraft."

2.1/2-2
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SYSTEMS AND CONTROLS DESCRIPTION

2-4. THE AIRCRAFT

2-5, The YO-3A aircraft (Fig. 2- 1) is a lightweight
observation aireraft manufactured by Lockheed
Missiles & Space Company ot sunnyvale, California.
The two-place aircraft is a single-engine, all-metal
(except for fabric ailerons and rudder and fiberglass
engine cowl, aft canopy. exhaust shroud, wing-root
fairings, and wheel-well fairings), low-wing mono-
plane of semimonocogue construction. Fhe main
landing gear consists of two electrically actuated,
retractable, air /hydraulic main struts and wheels.
The tail wheel is steerable and releases to full

swivel after 30 degrees of tail-wheel turn,

2-6. The aircraft, which is specifically designed for
observation, is characterized by its relatively large
wingspan and large canopy area. The aircraft s

powered by a Continental six#eviinder. hur rzontadly

opposed, air-cooled, fuel-injected engi

hladed wooden propeller 1s driven through a 3.:0.0:

pullev-and-beit reducton system. Pilot and obscrver

are seated tandem, with the observer forward.
2-7. AIRCRAFT DIMENSIONS.

2-8. The general physical features and overall

dimensions of the aircraft are shownn Fug. 2-2,

Fig. 2-1 YO-3A Aircraft

2.3
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b— 10 FT & IN. -

/»— SPOILER

" —

-

STATIC LEVEL l
GROUND

Fig. 2-2 Physical Features and Overall Dimensions of Aircraft .
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general arrangements ol equipment and servicing

points are shown in Fig. 2-3.

2-9. TURNING RADIUS AND GROUND CLEARANCE.

2-10. The minimum turning radius and ground clear-

ances are shown in Fig., 2-4.

2-11. GROSS WEIGHT.

2-12. The normal gross weight of the aircraft is
3,800 pounds.

] 2-13. ENGINE.

,, 2-14. The engine is a Continental Model No. [0-360D

' with standard sea-level maximum takeoff horse-

RIGHT NAVIGATIOMN LIGHT (GREEN)

— TIEDOWN POINT

PITOT .
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TUBE

\ RIGHT FUEL CELL /
{ FILLER CAP

QIL FILLER '

| NECK AND
AP ———

e
FUEL, E
} HYDRAULIC Fl
SPECIFICATIC
FUEL
Specification MIL-G-55372
Aviation Grade 115/145 [o]18
Aviation Grade DIPSTICK
{Alternate) 100/ 150
oOI1L
3, TAX1 LIGHT
Specification MIL-L-22851
Aviation Grade (WHEEL WELL)
| SAE 530 Ivpe O {(Above 40°F)
SAE 30 Type O (Below 40°F)
HYDRAULIC FLUID
Specification MiL-t-o606

AVIONICS

/.’"-\.l -

| i, & UGHT RED)
'Q‘.y. ﬂ;\\—\\
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power rating of 210 at 2800 rpm. The encine has o
wet-sump oil system, dual magnetos, and continuous
flow injection system, which supplies motered fuel
to the individual cylinders through injection noz:les.

The engine controls (Fig. 2-3) are mounted on two

quadrants.

The pulot's quadrant incorporates controls

for the throttle. mixture. and propeller: the ob- [ |

server's quadrant has only a throttle control. The
observer's quadrant is located on the loft side of the
fuselage, just forward of the observer's seat. und the
pilot's quadrant is located in a like position, just for-
ward of the pilot’s seat. The throttles are mechan

cally interconnected to provide simultaneous control

/
/

FLASHER BEACON 5] |  —TAIL MAVIG

|
LIGHT(RED) /| ot
i | 1 IUNDER STABILATCY
N A
] [ R
\ / o Y
AT P
. e —"2—— TIEDOWN RING
| ) BaTTERY B TERIAL
2 Sl lid
i ' ~ RECEPTACLE
pd e, {R'H SIDE
¥/ S~ STROBE LIGHT whITE
et ————FLASHER BEACON  AND ZEMOLZ O
LIGHT WHITE

===
TS BRAKE MASTER CvLINDERS (2

I

k PRESTALL WARNING
/lND!CATLi’.-‘«irCH
- — TIEDOWR
}/ PCINT

~
LEFT FUEL CELL FILLER CAP

LEFT NAVIGATION LIGHT (RED) —

Fig. 2-3 General Arrangement and Servicing Diagram
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A3FT 1IN

VERTICAL CLEARAMNCES

VERTICAL STABILIZER PFT 1IN
WING TIPS 4 FT 0 IN.
PROPELLER
MAXIMUM 2FT 1IN,
MINIMUM 2 IN.

Fig. 2-4 Turning Radius and Ground Clearance

2-6
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PILOT'S QUADRANT

THROTTLE

MICROPHO NE SWITCH
INTERPHOMNE SWITCH
PROPELLER CONTROL

ENGINECONTROL QuaDRANT OBSERVER'S OUADRANT
MIXTURE CONTROL LEVER
SPOILER ACTUATOR SWITCH

Fig. 2-5 Engine Control Quadrant

Change 1 2.7
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2-15. FUEL INJECTION SYSTEM.

2-16, The continuous-flaw fuel injection system con-
8ists of a combination engine-driven fuel pump and
manually operated fuel mixture control assembly, a
combination air throttle und fuel metering control
assembly. a fuel manifold valve. and fuel injcction
nozzles.

2-17. THROTTLE.

2-18. The throttles (8. Fig. 2-6, and 3. Fig. 2-7)
are mechanically connected to the engine fuel injec-
tion system by a push-pull tyvpe linkage. The full
forward position of the throtile is maximum power,

and the full aft position 8 engine idle.
2-19. MIXTURE CONTROL LEVER.

2-20. The mixture control lever (6, Fig. 2-6), on
the aft quadrant only. enables the pilot to regulate
the fuel-air mixture to the engine to obtain efficient
engine operation and maximum fuel economy. The
full forward position of the mixture control lever 1s
full rich and the full aft position 1s dle cutoff. Man-
ual leaning is accomplished by adjusting the lever
between the rich and idle cutoff positions.

2-20A. PROPELLER CONTROL LEVER.

2-20B. The propeller control level (4, Fig. 2-5), on
the pilot's quadrant only. enables the pilot to control
the pitch of the propeller blades. The full forward
position of the propeller control 1s the high rpm

position, and the tull aft position is the low rpm

position.
2-21, ALTERNATE AIR CONTROL (ALT AIR
KNOB).

2-22. If the air filter system for the engine air
throttle becomes clogged, the pilot can seleet alter-
nate air (unfiltered air from the engine compartment)
by pulling out the ALT AIR knob on the pilot's instru-
men panel (10, Fig. 2-6). The normal position of
this knob, however, is all the way in.

2-23. ENGINE COOLING.

2-24. Air for engine cooling enters through two
openings in the nose cowling. The air passes over

2-8 Change |
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the engine and exits through a cowl flap in the aft
portion of the lower engine cowl and through the side
cowls. Acoustic soundproofing has been added to the
engine compartment.

2-25. COWL FLAP CONTROL

2-25A. The cowl flap is controlled by a COWL
FLAP CONTROL toggle switch (73, Fig. 2-41, on
the lower left portion of the pilot's instrument panel
When the cowl flap toggle switch is depressed the
cowl Hap is opened. Reverse ucl:u'n (toggle switeh
"up') will close the cowl flap. An amber COWI
FLAP OPEN warning light located on the instru-
ment panel (47, Fig. 2-6) comes on when the cowl
flap is open and will remain on until the cowl flap

is closed.

2-26. IGNITION SYSTEM.

2-27. The engine is equipped with a dual ignition
system that fires two spark plugs in each cvlinder
The voltage required to ignite the fuel-air mixture 15
supplied by two engine-driven magnetos. The rignt
magneto fires the upper spark plugs on the right side .
of the engine and the lower spark plugs on the left
The left magneto fires the upper spark plugs on the
left and the lower spark plugs on the right. The
magneto circuil is controlled by the use of 4 conven-
tional rotary-type switch mounted on the pilot's
instrument panel.

2-28. IGNITION SWITCH. The engine 1gnition
switch (72, Fig. 2-6) controls the igmtion s:stem
The four switch positions, designated counterelock-
wise, are: BOTH, L, R. and OFF  The engine 1s
started and operated in the BOTH position. The |[.
and R positions are for igmtion checking purposes
only. The OFF position will ground the magnetos,
thus stopping the engine. An ignition cutoff switch
(16. Fig. 2-7) is provided on the cbserver’s right-
hand instrument panei. This switch functions 1o
ground both magnetos, thus stopping the engine,

2-29. ENGINE AIR INDUCTION SYSTEM.

2-30. The engine air induction system provides fi]-

tered air to the engine air throttle. A schematic .
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diagram of the system is shown in Fig. 2-8. Princi-
pal components of the svstem are an air scoop, air
box (containing the air filter), ducts for either filter-
ed air or alternate air, and a gate valve. The gate
valve is manually controlled by the ALT AIR knob on
the pilot's instrument panel. Under normal opera-
ting conditions, air enters the wir box. passes
through the filter and filtered air duct, and enters the
gate valve. If the air filter becomes clogged, the
pilot can pull out the ALT AIR knob, thereby shutting
off the filtered air at the gate valve and assuring un-
filtered air to be drawn from the engine compartment

2-31. STARTER SYSTEM.

2-32. The starter system operates on dc power
from the battery or from the APU. It consists of a
starter button relay and a direct-cranking starter
motor located at the rear top of the engine.

2-33. START BUTTON. A press-tvpe starter but-
ton (71, Fig. 2-6), labeled ENGINE START, controls
the electric starter. When the ENGINE START but-
ton is depressed. a relay energizes the starter.
Electrical power for energizing the starter is sup-
plied by the battery or from an external power

source.

2-34, TACHOMETER An electrically driven tach-
ometer (43, Fig. 2-6, and 14, Fig. 2-7) is located on
the upper left side of the pilot's instrument panel and
the extreme right side of the observer's instrument
panel.

2-35. CYLINDER HEAD TEMPERATURE GAGE.
The cylinder head temperature gage (41, Fig. 2-6),
located at the left center of the pilot's instrument
panel, is calibrated in degrees Centigrade, with a
range of 0° to 300° in 10° increments. It is operated
by means of a bayonet-type thermocoupie plugged in-
to an adapter located in the underside of No. 4
cylinder,

2-36. MANIFOLD PRESSURE GAGE. The manifold
pressure gage (70, Fig. 2-6) is located at the left
center of the pilot's instrument panel and has a range
of 10 to 75 inches of mercury.

Chapter 2
Section Il

2-37. EXHAUST GAS TEMPERATURE INDICATOR
The exhaust gas temperature indicator (34, Fig. -0y
15 located on the upper portion of the pliot's instru-
ment panel und has a runge of 1200°F 10 1700° F .\

front adjustable reference pointer is provided.

2-38. ENGINE GAGE UNIT. The engine 01! pres
sure and oil temperature are displaved on an enging
gage unit (60, Fig. 2-6), Oil pressure 1s calibrated
in psi, with a range of 0 to 200 psi. Ol temperatun
is calibrated in degrees Centigrade with 1 range of
-70° to 150°,

2-38. FUEL PRESSURE GAGE. The fuel pressure
gage is locuted on the upper left corner ol the piiot's
mstrument panel (42. Fig. 2-6) and measures
"metered fuel pressurc.” Fuel pressure s calibra

ted 1n psi, with a range of 0 to 25 psi.

2-40. PROPELLER.

2~1. The YO-3A is equipped with a constant-
speed, governor-regulated, three-blade, 10U-inch
diameter propeiler. The propeller consists ot hub,
three wooden blades. bulkhead assembiv, fitting,

spinner, and slot cover

2-42. REDUCTION DRIVE SYSTEM.

2-43. The reduction drive svstem provides o pro-

peller rpm reduction of 3.33:1 to the engine crank-
shaft rpm through a svstem consisting ot a flvwhe
drive shaft assemblv. propeller drive shut asscmi

12 V-belts, and a reduction housing asse mbly
2-44. OIL SUPPLY SYSTEM

2-45. Oil for engine lubrication is supplied from .
sump mounted on the bottem of the engine. The o
18 drawn from the sump by an engine-driven, goar-
type oil pump, through an oil suction sereen to the
suction side of the pump. Oil under pressure s
then forced through the oil pressure screen, throush
the oil cooler, and out to the engine. Oil returns 1o
the sump by gravity flow. A "vernatherm' temper-
ature control valve located in the o1l cooler adapter
regulates oil temperature. The oil filler neck is

located aft on the upper left side of the engine. It

Change 1 2-9
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L. TACAN CONTROL PANEL - C2010 21. TRIM CONTROL INDICATOR

2. ADF CONTROL PANEL - CT392 22. TRIM CONTROL

3. LANDING GEAR EMERGENCY RELEASE 23. MAP CLIP
W 4 PROPELLER CONTROL 24. CANOPY EMERGEINCY RELEASE

5. SPOILER EMERGENCY RELEASE CABLE 25. RELIEF BOTTLE

6. MIXTURE 26, FIRE EXTINGUISHER

1. MAP LIGHT 21. SWITCHICIRCUIT BREAKER PANEL

8. THROTTLE QUADRANT 28. TAX| LIGHT SWITCH

9. CANOPY RELEASE 29. FUEL PUMP BOOST

10. ALTERNATE AIR 30. LASER FIRING iNDICATOR LIGHT

11, AZIMUTH & ELEVATION READOUT INDICATOR 31. LASER OPERATING INDICATOR LIGHT

12. ICS CONTROL PANEL - (6533 32. SAFE SWITCH

13. VHF CONTROL PANEL - ARC114 33, MISSION EQUIPMENT POWER ON LIGHT

14. SPOILER ACTUATOR CONTROL SWITCH 34. ALTERNATOR WARNING PANEL

15. UHF CONTROL PANEL - ARC 116 35. FUEL SELECTOR

16. CABIN AIR CONTROL 36. MAIN ALTERNATOR SWITCH l

17, CREW COMPARTMENT ENVIRONMENT CONTROLS 37 MAIN BUS TRIM

18. PARKING BRAKE 38 STANDBY ALTERNATOR SWITCH (NG T SHOWNI

19. CRASH AXE 38A. GROUND-CFF-FLIGHT SWITCH

20. TACAN INDICATOR - 10663

Fig. 2-6 Pilot's Compartment Arrangement .

2-10 Change |
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INSTRUMENT PANEL DETAIL

39. LANDING GEAR GROUP 57. ATTITUDE GYRO
40. QUTSIDE AIR TEMPFRATIRE 58, FUEL GAGE - R.H. (INOT SHOWN!
41. CYLINDER HEAD TEMPERATURE 59, ALTIMETER
42. FUEL PRESSLRE GAGE 60. ENGINE GAGE UNIT - OIL PRFSS., O1L TEMP
43. TACHOMETER 61, TACAN INDICATOR - |D357
44. LOW FUEL INDICATOR (NOT SHOWN) 62, MAGNETIC/DIRECTIONAL GYRO SWITCH
45. FUEL GAGE - L. H. INOT SHOWN) hZA. CHIP DETECTOR WARNING LIGHT iNOT SHD L)
46. FUEL SHUTOFF CONTROL 62B. STANDBY INVERTER SUWITOH ONGT SHU NI I
47. COWL FLAP OPEN INDICATOR 03, RHEOSTAT - PANEL DIM
48. AIRSPEED INDICATOR 64, VOLTAMMETER
49. EXHAUST GAS TEMPERATURE GAGE 65, VERTICAL SPEED INDICATUR
50. SPOILER POSITION INDICATOR 66. PLACARD
51. SPOILER OPEN INDICATOR 67. ADF INDICATOR - ID1351
52. MAGNETIC COMPASS o8. TURN-AND-BANK INDICATOR
53. ACCELERUMETER 09. CLOCK
54. IFF CONTROL PANEL - C6280 70. MANIFOLD AIR PRESSURE
55. DEVIATION CARD HOLDER 71. START BUTTON
(MAGNETIC COMPASS) 2. IGNITION SWITCH
56. MAP LIGHT MOUNTING POST 73. COWL FLAP CONTROL

(ALTERNATE POSITION)

Fig. 2-6 Pilot's Compartment Arrangement (Contd. )
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. SPOILER EMERGENCY RELEASE

SPOILER ACTUATOR CONTROL SWITCH

. THROTTLE QUADRANT
. CANOPY RELEASE
. 1.C.S. CONTROL PANEL — C6533

V.H.F. CONTROL PANEL - ARC 114

. MISSION EQUIPMENT CONTROL PANELS

. DEVIATION CARD HOLDER

. AZIMUTH & ELEVATION READOUT INDICATOR
. MAGNETIC COMPASS

. OCULAR SECTION CRADLE SUPPORT CLAMPS
. NIGHT VIEWING AERIAL PERISCOPE

. AIRSPEED INDICATOR

. TACHOMETER

15. ALTIMETER

16. IGNITION CUT-OFF SWITCH
17. RHEQSTAT-PANEL DIM

18. TAXI LIGHT

19. HAND CONTROLLER

20. ARM REST

21. MAP CASEOR CLIP

22. CANDPY EMERGENCY RELEASE
23. LANDING GEAR EMERGENCY RELLASE
24. FUEL SELECTOR

25. MIKE FOOT SWITCH

2b. RELIEF BOTTLE

27. MAP LIGHT

Fig. 2-7 Observer's Compartment Arrangement
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SUB-PANEL DETAIL
Fig. 2-7 Observer's Compartment Arrangement (Contd. )
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is accessible through an access panel in the engine
cowl. (See Fig. 2-3.) Nine U.S, quarts are re-
quired to fill the sump,

by an oil dipstick (Fig.

The il supply is measured
2-3). located wft on the mid
The dipstick is accessible
Sﬁ'ﬁ'

left side of the engine.
through an access puanel in the left engine cowl.
Fig. 2-3 for oil specification and grade.

2-45A. CHIP DETECTOR WARNING LIGHT. A
chip detector warning light (62A, Fig. 2-6) is
located on the right side of the pilot's instrument
panel. If a large metal chip or a collection of small
metal particles bridges the electrical insulation gap
between the magnet and body ol the chip detector,
located in the engine oil sump, the electrical cir-
cuit is completed, and the warning light (amber)
illuminates. The warning light has a push-to-test

feature.

2-46. FUEL SUPPLY SYSTEM.

2-47. Fuel is supplied to the engine from two fuel
cells, located in a removable section of the leading
edge of each wing, outboard of the main landing gear
(Fig. 2-3). Each cell holds a minimum of 87. 55
pounds of 115/145 grade fuel, (See Table 2-1.) Fuel

flows from these tanks through check vaives to a

Table 2-1
FUEL QUANTITY DATA
Usable Unusable Total
Tank No. Fuel Fuel Weight
(1b) (b) (1b)
Left 1 87 0 55 #7.55
Right 1 37 0.55 87.55
Note: The amount of usable fuel will be reduced

if the fuel temperature is above 32 F.
This reduction will be 17 for each incre-
ment of 15°F increase.

manually controlled fuel selector valve, a fuel pump
boost, a fuel strainer, emergency fuel shutoff valve,
and an engine-driven fuel pump and mixture control
assembly. (See Fig. 2-9.) A chamber in the engine-
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driven fuel pump separates the vaporized fuel. which
is returned to each fuel cell - use through a vapor

return line.

2-48. FUEL SELECTOR VALVE A rotarv-typx
fuel selector valve and an ¢mergency tuel shutotd
valve are incorporated in the fuel svstenm.  Th fucl
selector valve handles are located on the Lows e
of the pilot's switch panel (15, Fig. “-61 and o ‘i
left rear corner of the obscrver's control stit pmred-
estal (24, Fig. 2-7).
controls the fuel selector valve through mechanieal

and OFF l

The OFF position seals off tuel cells from the s .-

The fuel selector valve handl,

linkage and has three positions: L. K.

tem and allows no fuel to pass beyond the scivctor

valve,

WARNING

Fuel starvation can oceur if the g
craft is held in a vawed conditio:
more than 30 seconds with Links joss
than 1/8 full.

=-43. A control for the emergency fuel shutaft « giv
is located on the top left corner of the pilot's sty
ment panel (46, Fig. 2-6) and 15 normally =4
wired, using soft coppuer wire to provent sl
operation. Pulling the control knob will shut i th

fuel supply to the engine

2-50. FUEL PUMP BOOST TOGGLE SWITCH \

fuel pump boost toggle switeh (29 Fig. 2-6) s loca-
ted just below the pilot's main instrument paned
adjacent to the azimuth und elevation readout iniies -
tor. The switch is marked FUEL PUMDP B 13T and
has three positions: LOW (actuates to the lett s
Is spring-loaded to return to the OFF position, 1} §
(midposition), and HIGH (right position), The FiFI
PUMP BOOST switch must be held in LOW position tn
operate the pump at low speed (which supplies 4 =ui-
ficient amount of fuel for Priming and startung the
engine). The HIGH position of the FUEL PUMP
BOOST switch is used for engine operation only if
the engine-driven fuel pump should faii. or for vapor

purging in extremely hot weather.

Change 1 2-15
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WARNING
Do not use the fuel pump boost during
normal engine operation. The engine-

driven pump produces a luel/uir ratiwo
considerably richer thun best power.
For vapor elimination, the fuel pump
boost may be used with the engine oper-
ating and the switch in HIGH pusition:
however, it may be necessarv to lean
the mixture to prevent an excessively
rich mixture.

2-51. FUEL PUMP BOOST MICROSWITCH (OBSERV -
ER'S QUADRANT). A microswitch is located in the
observer's control quadrant to control the tuel pump
boost when the pump toggle switch 1s in the HIGH
position. When the switch is in this position, the
pump operates at one of two flow rates, depending on
the setting of the throttle. With the pilot's or observ-
er's throttle set above 1800 rpm, the pump is operat-
ing at maximum capacity, supplying sufficient fuel
flow to maintain flight. When the throttle is moved
below 1800 rpm, the flow ratc i1s automatically re-
duced, preventing an excessively rich mixture during
pe;riuda of reduced engine power.

2-52. FUEL DRAIN VALVES. Each fucl cell {see
Fig. 2-3) contains a self-locking drain valve located
at the bottom of the cell. The valves are used to
drain water and sediment from the fuel cells. The
fuel strainer. located in the left wing root, and the
fuel selector valve each have drain valves. The druin
valve on the bottom of the fuel selector valve is the
low-point drain in the fuel svstem.

2-53. FUEL QUANTITY INDICATORS. Two
capacitance-type fuel quantity indicators located near
the top left and right corners of the pilot's instru-
ment panel (45, 58, Fig. 2-6) display pounds of fuel
remaining in each fuel cell, A low-level warning
light (44 Fig. 2-6) on each fuel quantity indicator
comes on when 13 pounds of fuel remain in the left

tank and 11 pounds of fuel remain in the right tank.
2-54. ELECTRICAL POWER SUPPLY SYSTEM.

2-55. The aircraft electrical system is powered by
4 =8-volt de bus, supplied by the main (belt-driven)
alternator during normal operations and by a standby
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(engine-driven) alternator in the event that the mun
altermator fuils. An ll-ampere-hour nichel-c.adm. i
battery floats on the bus with either alternator =¢lec-
tion. If the main alternator fails, transfer ta the
standby alternator is effected by lifting the guarded
switch marked STANDBY ALTERNATOR and ruising
the switch
2-55A. If selection of the standbv alternator does
not return power to the direct current bus system
perform the following sl(‘ps:- ‘

a. Close guard on standhy alternator switch,

h. Move alternator ON-OFF switch to OFF,

c. Lift guard and raise BUS TRIM SWITCH, 17
Fig, 2-6). With the main bus isolated, the batter
is capable of suppiving the vssential bus load tor o
minimum of 30 minutes with the allernator inoper
tive or switched oft, The wjuipment that operates
{rom the main bus and essential bus 18 Wentities] o
Fig. 2-11.

2-56. EXTERNAL POWER RECEPTACLE. The e

power supply system can pe connected 1o an exiornil
power source for engine starting und all other srog-d
electrical services through the external power recep-
tacle (Fig. 2-3), located an the right side of the
craft. The receptacle 15 protected by a spring-
loaded door. When externad power 1s connectod 1
the aircraft electricul svstem the GRD-OFF-i 1 1
swilch must be in the GRD position. With this switcn
in the GRD position the aircrudt battery (s 180lated
from the svstem.

2-57. CIRCUIT BREAKERS. All electrical circiits

of the aircraft (with the vaceplion ol the starte
protected from overload by manual-reset. pusi il
or toggle-type circuit breakers located on the pilot

subpanel (27. Fig ¢-5) A detailed view of Uie cir

2olu. The pite

heater. radar beacon, f{loodlight, navigauon lizhts

cuit breaker panel 1s shown in Fig.

flasher beacon. and rendezvous lights are protected
by toggle-type circwlt breakers which also function
as switches. In addition, the toggle-tvpe circunt
hreakers (with the exception of the breaker for the
pitot heater) have protecting safety covers to provide
aguinst inadvertent switchung. With the covers
closed, the circuit breaners are OFF. Should an

overload condition occur, the circuit breakers will

Chonge 1 2-17
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Fig. 2-10 Circuit Breaker Panel (Pilot's Compartment Only)

either pop out or trip, breaking the circuit A push-
button type circuit breaker can be reset by pushing it
in, thus reenergizing the circuit; a toggle-type circuit
breaker can be reset by switching it to the "on'' posi-
tion. If a circuit breaker trips a second time, the
circuit should not be energized again

CAUTION

Circuit breakers should not be pulled out
or reset without a thorough understanding
of all the effects and results. A circuit
breaker that continues to pop out after
being reset could result in an electrical
fire, and further atte mpts to reset it
should be discontinued

2-18 Change |

2-58. GROUND-OFF-FLIGHT SWITCH The GRD-
OFF-FLT switch (3%, Fig. 2-6) is located on the
center left portion of the pilot's subpanel. The
switch is used to disconnect the batwery from the air-
craft electrical supplv svstem either when the engine
is to be shut down or when external power 18 con-
nected via the external power receptacle. The switch
has three positions: GRD. OFF, and FLT. When the
switch is in the FL.T position, the batterv is connec-
ted directly to the 28-volt de bus. When in the GRD
position. the switch disconnects lh;s batterv from the
circuit but allows power to flow from the external
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power supply via the external power receptacle. WARNING

The main alternator switch must he
positioned at ON for the main alter-
nator or the standby alternator to

2-59. MAIN BUS TRIM SWITCH. The MAIN BUS supply direct current to the 1s.

TRIM switch (37. Fig 2-6) is located on the lower 2-61. ALTERNATOR WARNING PANEL  The alter
left portion of the pilot's subpanel. This switch is nator warning panel (34. Fig 2-6) is located on -l
used to isolate the main bus from the essential bus in center lelt portion of the pilot's subpanel  This panel
the event a reduced power load is desirable (as in the labeled ALT WARN LIGHT contains two lishts

. case of alternator failures). The switch has two posi-
tions: ON and OFF. When in the OFF position, only

amber light that illuminates when the voltage of th
alternator in service drops below 26 volts  ard 4 o

the essential bus receives power light that comes on when voltage of the alternator o

service exceeds 30 volts  [llumination of the red [nt

Indicates excessive voltage from the alternator i

2-60. ALTERNATOR SWITCHES. The main may damage the batiery or avionics components
alterrator switch (36, Fig. 2-8) and the standby 2-61A. STATIC INVERTERS A main inverter «
alternator switch (38, Fig. 2-6) are located on the verts 28 volts de o 1135 volts ac for the attitude
lower left portion of the pilut's subpanel. The Byromagnetic compass. and TACAN. In un cmers,
main alternator switch has two positions — ON and a standby static inverter can provide power for U
. OFF. In the OFF position. the main alternator attitude gyro and gyvromagnetic compass . but i1 does
switch disconnects the main or standby alternator not have sufficient capacity to operatwe the TACAN
(if selected) from the aircraft electrical system. The main inverter 1s on whenever the GRID OFF 41 ]
With the main alternator switch in the ON position, switch (38A. Fig. 2-6) is in either the FLT or GRD
and the standby alternator switch 1n the OFF pusition, position, if an APU is operating, and the standbyv iiver-
the main alternator will supply direct current to the ter switch (62B, Fig 2-6) 1s in the OFF position
28-volt dc bus. During normal operation. the main When the standby inverter 1s turned on by Liting th
alternator switch 1s in the ON position. and the switch (62B, Fig. 2-6). the TACAN and muin 1o
star'adby alternator switch 1s in the OFF position are isolated from the electrical system. A failure
Change 1 2-20A
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of the main inverter can be detected visually by the
appearance of OFF flags in the TACAN course indi-
cator and bearing distance heading indicators, the
attitude gyro, and the gyromagnetic compass,

2-62. VOLTAMMETER. The voltammeter (64,
Flg. 2-6) is located on the lower right portion of the
pilot's instrument panel  This instrument indicates
the magnitude of current flowing from the alternator,
as well as the voltage present at the bus bar at any
given time.

2-63. FLIGHT CONTROL SYSTEM

2-64. Conventional stick and rudder pedal contrals
are provided in both the observer's and pilot's com-
partments. The primary flight control surfaces
(ailerons, stabilator, and rudder) are activated by
mechanical linkage and control cables. The stabila-
tor contains a trim tab that can be manually adjusted
in flight by use of a trim tab control wheel located on

the right side of the pilot's compartment

2465 CONTROL STICKS. Aileron and stabilator
control is maintained bv a control stick 1n each com-
partment. The sticks are mechanically interconnec-
ted to permit control from either compartment. The
forward control stick ecan be telescoped upward when
needed .

2-66. RUDDER PEDALS. Two sets of intercon-
nected rudder pedals are provided o mechanically
operate the rudder and the steerable tail wheel. The
position of the pedals can be adjusted 1 inch fore and
aft.

2-67. STABILATOR TRIM TAB CONTROL WHEEL.
A stabilator trim tab control wheel (22, Fig. 2-6) is
located on the right side of the pilot's compartment.
The control wheel is mechanically connected to the
trim tab by cables and a screw-jack actuator,

2-68. STABILATOR TRIM TAB POSITION INDICA-
TOR. A stabilator trim tab position indicator (21,
Fig. 2-6) is located on the right side of the pilot's
compartment, just forward of the trim tab control
wheel. The indicator shows whether the tab is in
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NEUTRAL, NOSE UP, or NOSE DOWN position.

2-69. RUDDER AND AILERON TRIM TABS Fixed,
ground-adjustable trim tabs are provided for the rud
der and right aileron.

2-70. SPOILERS. The spoilers are actuated by un
electric linear actuator that drives a torque tubwe
Interconnecting the spoilers The mechanism that
connects the actuator to the torque tube has a fal-
safe release mechanism. The spoiler open indicator
light (51. Fig. 2-6) comes on whenever the spoilers
are open. The position of the spoilers 1s indic.ated
on the spoiler position indicator (50 Fig. 2.5)

2-7T1. SPOILER ACTUATOR CONTROL SWITCHES
The position of the spoilers is controlled by either
the spoiler actuator switeh on the pilot's contral
(14, Fig. 2-8) or the observer's switeh (2. Eig. 2-Ty
located on the aft end of the vbserver's throwt
quadrant.  Aft movement of the spoiler actuater
switch on the pilot's control stieck opens the spoilors
to the OPEN position: forward movement of the
switch closes the spoilers to the O] ASED positiop
Upward movement of the spotler actuator switeh

the observer's throule quadrant closes the spoilers o

the CLOSED position. downw ard movement ot the switch

opens the spoilers to the OPESN position

2-72. SPOILER EMERGENCY RELEASE CADRL}
CONTROL., A spoiler emergency relegse countrol 1s
located in both the pilot's and ohserver's compart
ments  In the pilot's compuartment the controj (5
Fig. 2-6) is situated between the throttle quadran:
and the map light. in the obser er's compartment Lne
control (1, Fig. 2-7) is located immediately aft of
the throttle quadrant. This eable 1s suTing - luaded
and. when actuated, disengages the torque tube
allowing air pressure to force the spoller contro|
surfaces to the CLOSED position, Alter flight tests
or demonstration of the spoiler emergency release
control wn flight, the spoilers can be made operahle
by moving the spoiler switch (7. Fig. 2-3or 14,

Fig. 2-6) to the CLOSED position, thereby reengag -
ing the torque tube to the spoiler actyator

Change 1 2-21
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2-73. LANDING GEAR SYSTEM.

2-74. The landing Eear svstem consists of two re-
tractable main landing gear assemblies and one
steerable tail wheel assembly, each having a single
wheel. (See Fig. 2-2). The main landing gear
assemblies have air/o1l oleo-tvpe shock absorber
struts. Tail wheel suspension is of the cantilever

Bpring type. Tail wheel Steering 1s accomplished (for

deflections to 30 degrees) by use of the rudder con-
trol system. Deflections over 30 degrees result in
unlimited swiveling. A Spring override has been
provided in the tail wheel Steering system to minj-
mize the effects of induced loads on the rudder
control system.

2-75. The main landing gear assemblies retract inte
a wheel well in the leading edge of the wing, and the
opening 18 covered by doors that are faired to the
wing contour A positive-acting, electrically actu-
ated mechanical linkage extends and retracis the
mn.i:_: landing gear. The normal retraction time is
10 seconds; extension time is 7 seconds. Each gear
has a separate actuator. A 8quat switch has been
incorporated in the right-hand Strut to prevent inad-
vertent retraction of the gear on the ground. In an
emergency. the main landing gear assemblies can
be extended and locked in the down pesition by
actuating the releuse handle (3, Fig. 2-6, and 23,
Fig. 2-7). Actuation of this handle permits the gear
L be lowered by gravity. and a latch and mating
hook ensures the locking of the gear ia the down
position.

2-76. LANDING GEAR INDICATOR AND CONTROL
GROUP. The landing gear indicator and control
group (39, Fig. 2-6) is located on the lower left por-
tion of the pilot's instrument panel. This group con-
tains the landing gear actuator switch (LDG GEAR
CONTROL) and the gear-down indicators. The two
Ereen indicator lights come on when the landing gear
are down and locked. The amber vperating light
comes on whenever the landing gear are in motion
during lowering or raising operation.

2.22 Change |
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2-77. A landing gear audible warning is provided
when the throttle is retarded and the landing gear
switch is in the up position. This warning is pro-
duced by a tone generator and is heard in the pilot's
and observer's headsets. Dépressing the LDG GE AR
BUZZER cutoff switch with the throttle retarded
deactivates the tone signal. When the throttle 1s al
vanced, the warning buzzer/tone circust is reset so
that the next time the throttle i5 retarded with the |
ing gear swilch in the up position the tone will sound

2-78. BRAKE SYSTEM

2-79. Multi-disc, hvdraulic brakes on the main
wheels are applied hy toe pressure on the front or
rear rudder pedals. Rotation of the pedals actuates
the hydraulic brake cvlinders. The parking brake s
set by lifting the safety locking clip, depressing the
rudder pedals, and pulling out the push-pull handle
marked PARK (1%, Fig. 2-6), which is located at the

lower right corner of the pilot's instrument panel

O

(This safety clip has been added to prevent inadver -
ent activation, )

2-80. INSTRUMENTS.

2-81. The following paragraphs provide general -
formation concerning the aireraft matrument s\ stemg
Information concerning engine mstruments will b
found under the carljer subsection covering the
engine; in like manner, instrument data cover;ny
other aircraft subsvstems will be found in the des
eription of that particular subsystem Instrumen:
markings are illustrated in Chapter 7

2-82. PILOT'S COMPARTMENT INSTRUMENTS

The pilot's compartment contains a full complement
of flight and aircraft 8Ystems instruments

and location of these instruments are given in Fig. 2-8

2-83. OBSERVER'S COMPARTMENT INSTRIU-
MENTS. The observer's compdartment contains the
minimum instruments for safe flight under VFR con-
ditions. The instruments (Fig 2-7) are mounted nn
a shock-mounted panel in the UpPpeT right portion of
the compartment.

The dentt-
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2-84. ELECTRICALLY OPERATED INSTRUMENTS.
Instruments operating on power from the aireraft
28-volt dc electrical svstem include the turn-and-
bank indicator, automatic direction finder (ADF) azi-
muth indicator, course indicator, tachometer, oil
temperature, fuel gages, and free-air temperature
gage. The attitude gyro and gyromagnetic compass
use 115-volt, 100-cycle power developed by the static
inverter or the standby static inverter

2-85. PITOT-STATIC SYSTEM. The airspeed indi-
cator (48, Fig. 2-6, and13, Fig. 2-7) uses the differ-
ence between impact and static air pressure. The
altimeter (59, Fig. 2-6. and13, Fig. 2-7) is calibra-
ted in feet and uses a Kollsman window. A vertical
speed indicator (65, Fig. 2-6) is calibrated in feet
per minute. The pitot-static svstem provides static
pressyre to the altimeters and vertical speed indica-
tor, and static and impact pressures to the airspeed
indicators. The pitot-static tube (Fig 2-3), which
can be heated electrically, i8 mounted on the right wing.
2-86. MAGNETIC COMPASS The magnetic com-
pass (52, Fig. 2-6. and 10, Fig. 2-7) is used for set-
ting the directional gvro when the MAGNETIC/
DIRECTIONAL GYRO SWITCH (62, Fig. 2-6) is in
the DIRECTIONAL GYRO position, and for emergen-
cy purposes. Compass deviation cards (35, Fig. 2-6,
and 8, Fig. 2-7) indicate magnetic deviation steer-

ing corrections

2-87. GYROMAGNETIC COMPASS. A remote gyro-
magnetic compass transmitter is located in the left
wing. It provides a visual display when the MAGNE-
TIC/DIRECTIONAL GYRO switch (62, Fig. 2-6) is
placed in the MAGNETIC position. Heading informa-
tion is displaved on the ID-1351 and ID-663 indicators
(67 and 20, Fig. 2-8).

2-88. CLOCK. An 8-day, stem-wind clock (69,

Fig. 2-6) is located on the instrument panel in the

pilot's compartment.

2-88A. ACCELEROMETER. The accelerometer
(53, Fig. 2-6) indicates the vertical acceleration of
the aircraft. The instrument is capable of indicating
from 0 to +4 i and from 0 to -2 g (+0. 1 g). The
primary pointer indicates instantaneous acceleration.
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Two secondary pointers indicate maximum posiave g
and maximum negative g reached during a particular
maneuver. These secondary pointers can be resct t
i by depressing the PUSH TO SET button on the
instrument face.

2-89. EMERGENCY EQUIPMENT

2-90. CRASH AXE.

2-91. A crashaxe (19, Fig 2-6) is located inside
the aircraft on the lower right sude of the canopy s
axe i8 accessible to both the pilot and observer ard cuan
be used to break the canopy for emergency egress

2-92, HAND-OPERATED FIRE EXTINGUISHER

2-93. A drv chemical {ire extingumisher 18 mounted 11
a bracket near floor level to the right of the pilot's
seat (26, Fig. 2-6). This extinguisher s eftective 11
combatting electrical and fuel-tvpe fires  The con-

tents of this extinguisher are not toxic
2-94. SAFETY BELTS AND SHOULDER HARNESSES

2-95 A safety belt and shoulder harness. wiih 1ss
ciated inertia reel, are supplied for each crew men -
ber. The safety belts are holted to brackets or
fuselage. The inertia reel for the front compartren:
is mounted beneath the shoulder harress bar the roel
in the rear compartment 1s mounted on the over! oy
structure. The controls for the inertia reels are jocu-
ted on the left side of the pilot's and ohserver s

seats The forward position is “locked” the rear

position 18 "automatic” (uniocked)

2.96. PRE-STALL WARNING

2-97. A pre-stall warning svstem gives the pilot
advance warning of u stall. This svsiem tukes 151
account the aircraft weight, angle of bank, a1titied.
acceleration, and air densitv. The svstem consiats
of a wing detector unit that closes a circuit upor
approach to a stall, causing a tone generator s 1l
to be heard in the pilot's and observer's headsots
There is no provision for deactuvating the prestal
warning signal except by puiling circuit hreaker (o0

2-98. CANOPY.

2-99. A transparent, acrylic, one-piece canopv

(Fig. 2-3) encloses the two flight compartments.

Change 1 2-23
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ingress and €gress. The (nside canopy release
handles (9, Fig. 2-8, and 4, Fig. 2-7) are located
on the canopy railings on both sides of the pilot's
and observer's flight compartments. The canopy
locking mechanism 18 released from outside the afr-
oraft by means of T-handle that projects through
the canopy on both sides of the aircraft. The outside
handles are located exactly opposite, and are
mechanically connected to, the pilot's ingide canopy
release handles.

WARNING

The outside emergency canopy control is
located below the T-hardle normally
used to unlock the Canopy from the out-
8ide. When opening the canopy from the
left side of the alrcraft be sure tn avoid
the emergency aject control. Use the
T-handle.

~—Jandle.

The canopy can be latched |n g partially open position

for grourd operations, but it mugt be closed and
locked during flight.

CAUTION

During landing operations do not attempt
to ratse the CANopy to the vent position
until the aircraft hag been brought to
stop.

2-100. cANopy EMERGENCY RELEASE CONTROL.

2-101. A canopy emergency release control (24,
Fig. 2-6, and 22, Fig. 2-7) 1a located on the lower
right aide of the pilot's and observer's flight com-
Partments, jugt above floor leve]. The canopy wil]
be ejected when the emergency ejection ring s
pulled. The emergency control for ejecting the can-
Opy from outside the aircraft is located on the left
side of the fuselage, just below the canopy at the
pllot's Compartment. Thig release controi ig
marked DANGER above the release latch and'
CANOPY EJecT below the latch.

2-102. CANOPY SAFETY LINE.
2-103. A canopy safety line ig provided as flyaway

2-24 Change |
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controlling the movement of the canapy during raising
and lﬂwerlng operations. The lne has two pip pins,
connected by g short steej cable, that plug into
receptacles in the cancpy frame and fuselage for
Securing the €anopy. An attached 15-foot nylon weh
18 used by ground crewmen to raise or lower the
canopy. The safety line must be usad whenever the
CaNopy is to be raised or lowered.

CAUTION

Do not rajge the canopy after a landing
(or after ground operations in which the

erewmen have connected the canopy
safety line ang are ready to assigt with
raising the canopy,

2-104. SEATS,

2-105. The Beats are constructed of tubular gtee|
frames with nylon hottom ang back. The seat bottom @
accommodates 3 Seal-tvpe parachute The seats cqn

be adjusted upward a total of 2 inches in 1-inep

increments, Adjustment jg accomplished on the

ground by removing the fasteners, adjusting the seat,

and reinstalling the fasteners.

2-106. AUXILIARY EQUIPMENT.

2-107  The following itams of auxiliary €quipment
are covered in Chapter 6:

Heating and Ventilation System
Defogging

Pitot Heater

Lighting Equipment
Miscsllaneoys Equipment

Q0 cop

2-los, DESTRUCTION OF AIRCRAFT

2-109. In cage the aircraft muyst be abandoned

use the crash axe, small arms fire, and any other
devices at hand to render €quipment inoperabje De-
8troy the aircraft by burning ag follows-

A. Open fuel draing.
b.  Puncture fuel tanks
¢. From a gafe distance, ignite fuel . °
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The canopy is hinged at the rear end and can be ro-
tated up manually to the vertical position to permit
ingress and egress. The inside canopy release
handles (3, Fig. 2-6, and 4, Fig. 2-7) are located
on the canopy railings on both sides of the pilot's
and observer’s flight compartments. The canopy
locking mechaniam is released from outside the air-
craft by means of a T-handle that projects through
the canopy on both sides of the aircraft. The outside
handles are located exactly opposite, and are
mechanically connected to, the pilot's inside canopy
release handles.

WARNING

The outside emergency canopy control is
located below the T-handle normally
used to unlock the canopy from the out-
side. When opening the canopy from the
left side of the alrcraft be sure to avoid
the emergency eject control. Use the
T-handle.
The canopy can be latched in a partially open position
for ground operations, but it must be closed and

locked during flight.

CAUTION

During landing operations do not attempt
to raise the canopy to the vent position
until the aircraft has been brought to a

stop.
2-100. CANOPY EMERGENCY RELEASE CONTROL.

2-101. A canopy emergency release control (24,
Fig. 2-6, and 22, Fig. 2-7) {8 located on the lower
right aide of the pilot's and observer's flight com-
partments, just above floor level. The canopy will
be ejected when the emergency ejection ring is
pulled. The emergency control for ejecting the can-
opy from outside the aircraft is located on the left
side of the fuselage, just below the canopy at the
pilot's compartment. This release control is
marked DANGER above the release latch and
CANOPY EJECT below the latch.

2-102. CANOPY SAFETY LINE.
2-103. A canopy safety line is provided as flyaway

2-24 Change |
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equipment. The sajety line is designed for two pur-
poses: it is used to secure the canopy when the air-
craft {s on the ground, and it provides a means for
controlling the movement of the canopy during raising
and lowering operations. The line has two pip pins,
connected by a short steel cable, that plug into
receptacies in the canopy frame and fuselage for
securing the canopy. An attached 15-foot nylon weh
is used by ground crewmen to raise or lower the
canopy. The safety line must be used whenever the
canopy is to be raised or lowered.

CAUTION

Do not raise the canopy after a landing
{or after ground operations in which the
canopy has been closed) until ground
crewmen have connected the canopy
safety line and are ready to assist with
raising the canopy.

2-104. SEATS.

2-105. The seats are constructed of tubular steel
frames with nylon bottom and back. The seat bottom
accommodates a seat-type parachute. The seats can
be adjusted upward a total of 2 inches in 1-inch
increments. Adjustment is accomplished on the
ground by removing the fasteners, adjusting the seat.
and reinstalling the {asteners.

2-106. AUXILIARY EQUIPMENT.

2-107 The following items of auxiliary equipment
are covered in Chapter 6:

Heating and Ventilation System
Defogging

Pitot Heater

Lighting Equipment
Miscellaneous Equipment

sanoe

2-108. DESTRUCTION OF AIRCRAFT,

2-109. In case the aircraft must be abandoned .
use the crash axe, small arms fire, and anv other
devices at hand to render equipment inoperable [e-
stroy the aircraft by burning as follows:

a. Open fuel drains.

b. Puncture fuel tanks
c. From a safe distance, ignite fuel.
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NORMAL PROCEDURES
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SCOPE

3-1. GENERAL.

3-2. This chapter deals with the procedures required
to ensure safe and efficient operation of the YO-3A

aircraft. The YO-3A mission equipment 18 described
in LMSC-887534, YO-3A Mission Equipment Prelimi-

nary Operating and Maintenance Manual (POMM) (C).

3-3. The procedural steps contained in this chapter
are presented in checklist form and cover flights
from the time the flight is planned until it is completed
and the aircraft is left properly parked and secured

These checklists include the steps necessary to ensure

safe flight under all conditions (night instrument

etc. )

3-1/3-2
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FLIGHT PROCEDURES
3-4. CHECKLISTS. for which the aircraft is designed (Refer to Clapter

3-5. Checklists used by pilots operating this airceraft
include (1) the normal and emergency procedures and
(2) the condensed normal and emergency procedures.
The normal and emergency procedures are contained
{n Chapters 3 and 4, respectively, and include ex-

planatory material, notes, cautions, and warnings.

3-6. The condensed pilot's checklist is issued to the
pilot. This checklist outlines procedures to be fol-
lowed under specified operating conditions and
situations.

3.7. PREPARATION FOR FLIGHT.

3-8, Prior to flight, the pilet should assure that all
information in this manual that is applicable to the

proposed mission i8 complied with

3-9. FLIGHT RESTRICTIONS.

3-10. For limitations imposed on the aircraft, refer
to Chapter 7, Operating Limitations.

3-11. FLIGHT PLANNING.

3-12. The required fuel, airspeed, and power set-
tings for takeoff, climb, cruising, and landing may
be determined by reference to the performance data
contained in Chapter 14.

3-13. TAKEOFF AND LANDING DATA CARD.

3-14. For a discussion of the takeoff and landing
data card and the proper means of filling it out refer
to paragraph 14-26, Chapter 14

3-15. WEIGHT AND BALANCLC.

3-16. Normally, recommended weight and cg limits
for this aircraft are not exceeded by loading arrange-

ments employed during training or tactical operations

12, Weight and Balance L'uuu:ulz'am-n for weight con-
trol data. )

WARNING

Do not operate this aircralt without an
occupant in the lront scut or wiliout
mission equipment instulled unless
appropriate ballast weight » been
added as described 1n Chapter L2 s
regard of this warning will result i a
critical balance problem

3-17. PREFLIGHT CHECK.
3-18. APPROACHING THE AIRCRAFT

a. Landing gear safety pins — INSTALLED
b. Chocks — IN PLACE
¢. APU-=INPLACE.

3-19 BEFORE EXTERIOR CHECK

3-20. PILOT'S COMPARTMENT. Pertorm the

before exterior check for the pilot's compurtment s
follows

a. Canopy lanyard — INSTALLED
b. Canopy eject safety locks — INSTALL
e. Control lock — REMOVE,

d. DA Form 2408-13 — CHECK. Check status ot
aircraft.

WARNING
Check status of ballast eatry Do not
nperate this aircraft without an ccoupan
in the front seat and miission cqupment
installed unless appropriate baloast

weights have been tnstalled  Disregura
of this warning will result in a critical
balance problem

e. Pilot's seat - CHECK. Check security of seat ‘
mounting.

Chongel 3-3
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f. Trim tah - ZERO. Rotate full up and full down,
then set to zero.

g. Canopy emergency release handle — STOWED,

h. Relief bottle — CHECK. Check installed and
secure.

{. Fire extinguisher = CHECK. Check installed
and secure.

Emergency landing gear release handle -
STOWED.
k. Mixture control —IDLE CUTOFF. Check move-
ment through quadrant, then idle cutoff.
1. Throttle = CLOSED. Check movement through
quadrant, then closed.
m. Emergency spoiler release handle — STOWED.

n. Propeller - HIGH RPM, Check movement
through quadrant, then set high rpm.

6. ALT AIR control knob = IN. Check for binding
by pulling to full out position, then return to full in
position,

p. Landing gear sw itch — CHECK. Ascertain that
landing gear switch is in the DOWN position.

q. Ignition switeh — OFF,

r. Clock - SET.

8. Emergency fuel shutoff knob — ON (DOWN) AND
SAFETIED.

t. Gyro compass switch — MAGNETIC,

u. Accelerometer - ZERO,

v. Radio and avionics switches — OFF.

w. Fuel tank selector — LEFT.

Main bus trim switch — ON AND GUARD DOWN,

y. Alternator switch — ON.

z. Standby alternator switch — OFF.

aa. Standby inverter switch - OFF.

ab. Fuel pump boost switch — OFF,

ac. Taxi light switch = OFF.

ad. External lights switches — OFF AND GUARDS
DOWN,

ae. Pilot heat switch — OFF.

af. Circuit breakers — SET.

ag. APU-ON.

ah. GRD-OFF-FLT switch - GRD (FLT if APU is
not available).

3-4 . Changel
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ai. Fuel pump boost switch - CHECK. Check oper-F
ation by opening throttle full and placing sw itch in '
HIGH position, Close throttle and listen {or pump
switching to low ratio. Observe fuel pre
throughout this check. and conduct check as brietly
as possible to preciude engine flooding.

sure gage

aj. Fuel quantity gages - CHECK. Check fuel
quantity.

ak. Warning lights — CHECK. Press to test and
adjust for glare, ==

al. Interior and exterior lights - CHECK. Check
operation as required for day or nignt operation.
Leave navigation lights (including flashing heacons)
ON until checked.

am. Spoilers - CHECK. Check operation and the:
open full. Check warning light on and position indi-
cator OPEN,

an. Cowl flap - CHECK. Check operation and then
open full. Check warning light on,

ao. MISSION EQUIP. switeh - OFF.

3-21. OBSERVER'S COMPARTMENT. Pertorm the
before exterior check for the observer's compartmen:

as follows:

a. Canopy emergency release bottle pressure -
CHECK (1550-1650 psi)

b. Radio and avionics switches — OFF

¢. Taxi light switch— OFF

d. Ignition cutout switch = OFF AND GUARD DO N
AND SAFETIED

e. Relief Bottle — CHECK. Check installed and
secure.

f. Observer's seat — CHECK. Check security of
seat mounting. '

g Warning lights = CHECK. Press to test and adjust

for glare.

h. All mission equipment switches — OFF,

i. Fuel selection valve-control shaft and stops -
CHECK, Check for foreign material entrapment,

j. If mission equipment is to be used, perform
daily inspection in accordance with POMNM,
LMSC-687534.
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d. Inverter air vent - CHECK
WARNING .
e. All access covers - CLUSED AND SECURE.
If observer's compartment is 1o he un- ¢
occupied, secure seal belt and shoulder .
harness, and stow stick belore tiight.

Battery drain hose — CHECK, Check tor securits
and evidence of battery solution spillage.

Empennage

3-22. EXTERIOR CHECK.
a. Vertical stabilizer — CHUCK, Check tor se
ity. general condition dent3” loose screws and

3-23. Perform exterior check following walkaround rivets
3-1 b. Stahlator - CHECK.

sequence depicted in Fig.
o : dition, play at hinge bolts.

¢. Trim tab= CHECK. Check lor laired positior
Fuselage, Right Side and condition
d. Rudder = CHECK. Check tor security of
ment at hinges. play. travel and condition of 1

4. ADF sense antenna — CHECK covering. Check lined Wb tor security
h. General Condition - CHECK, Check skin for ¢. Tail wheel = CHECK  Choeck i
dents. cracks, loose or missing screws und rivets, tube . steering cables, nd springs [or genera
and obvious d . tion and sceurity . Check support tube for
m-—=CHECHK. k visihle por by sighting visually from rear tu tront
haust pipe, bel s, and hardware . R
st piy ) f. Tire = CHECK. ChecKk tor cuts. bruises o

for conditi and swgns of exhaust leaks,
Check o muge, sceurity.

1 obstructions. g Tiedown eyebolt = REMOVE

ind inflation.

assemblv housing lor da

Fig. 3-1 Exterior Check Walkaround Sequence

Change | 3-5
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h. Tail light = CHECK. Check for operation. clean-
liness. security. and damage

L. Tail cone = CHECK. Check tail cone for obvious
damage. security and missing screws.

Fuseloge, Left Side

a. General condition — CHECK. Check skin for +=
dents. cracks, loose or missing screws and rivets.

and obvious damage
b. All access covers — CLOSED AND SECURE,
l c¢. IRIdome — CHECK. Check condition, security.

d. Top flashing beacon — CHECK. Check condition,
security, and operation.

e. Rendezvous lights — CHECK. Check condition,
security, and operation.

Left Wing

a. Fuel cell vent - CHECK. Check security and for
obstruction, and {or caulking around vent hose,

b. Upper spoiler = CHECK. Check for dents,
cracks, distortion, and extension. Examine spoiler
fittings for signs of wear or losseness.  Sniff-
check spoiler area for fuel odors.

c. Wing— CHECK. Check general condition, skin
for damage such as buckling, cracking splitting,
distortion, or dents

d. Aileron = CHECK. Check for treedom of move-
ment, travel. signs of excessive wear at hinges,
security of bonding cables, tabric covering lor condi-
tion. and signs of contact between wing and atleron,
Check aileron pushrod jam nut for tightness, and rod
end for freedom.

e. Wingtip and navigation light = CHECK. Check
condition, security and operation.

f. Tiedown eyebolt — REMOVE.

g. Stall warning vane — CHECK,

h. Access covers - CHECK, Closed and secure.

i. Lower spoiler - CHECK. Check for dents,
cracks, distortion, and proper extension. Examine
spoller fittings for signs of wear or looseness.,

B . Fuel cell - CHECK. Check immediate cell area

LMSC-D148159

Left Landing Gear

a. General condition — CHECK. Check for align-
ment and distortion.

b. Oleo - CHECK. Check for leaks and proper strut
extension (approximately 2-1/. inches)

¢. Brake lines — CHECK, Check fur leaks, damage
deterforation. and security of attuchment

d. Brake assembly — CHECK. Check tor signs ot
excessive heaung. condition and wear

e. Tire— CHECK. Check for cuts, bruises, wear,
inflation, and slippage marks.

f.  Actuator and linkage — CHECK. Check for ge:
eral condition. integrity. and operating clearance
Check emergency downlocks disengaged.

g Taxi light - CHECK. Check condition and
security.

h. Wheel-wellarea— CHECK. Check area for zon
eral condition, obstructions. and foreign matter

i. Landing gear doors — CHECK. Check for mis-
alignment. damage and excessive play

). Safety pin and chock — REMOVE (IF ¥O ALERT
CREW AVAILABLE),

Forword Lower Fuselage

a. ADF antenna housing — CHECK. Check for
security and damage.

b. Lower flashing beacon — CHECK. Check tor
security. damage. and operation

c. Fuel pump boost drain hose — CHECK. Checr for
leakage

d. Main fuel strainer — CHECK. Check for learace

e. Fuel selector valve drain — CHECK. Checn ot
leakage

f. Wing root area — CHECK. Checx general condi
tion and for evidence of fuel leaks.

g. Forward pavload = CHECK. Check for security
of attachment and signs of damage

Engine ond Propeller

for evidence of fuel leaks. Check fuel level visually. a. Cowl flap— CHECK. Check cowl flap for dumage
Check fuel cap seal for integrity, and ensure that cap excessive play, and proper extension (h-1/2— 7 in.,

; i hanism trailed aft.
is tightly installed with lock mechanism trai h. Lower engine area — CHECK  Check area tor

. k. Fuel cell drain — DRAIN AND CHECK FOR LEAKS. evidence of fuel and oil leaks.

3-6 Change 1
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c. Oil sump plug— CHECK. Check tight and prop- Right Wing

erly safetied.
d. Drain lines — CHECK. Check lines and grommets a. Wing — CHECK. Check general condition skin
for condition, alignment. and signs of excessive leakage. for damage such us buckling, cracking. spliting

| — CHECK. Check dipstick distortion, or dents.
. Oil level — =CK. eck dipstick.
© i love b. Fuel cell= CHECK. Check immediate cell area

f. Oil filler access cover — CHECK. Ascertain that for evidence of tuel leaks. Check tuel level viswill.
oil filler access cover 1s secure. Check fuel cup seal tor integrity, and ensure th.t

g Engine cowling = CHECK. Check general con- is tightly installed with lock mechanisim trated alt

ali yent, and for missing or loose screws . . L

dandluoltcl:shgna‘;:zlk [Ju[:- evid:\;but l':cl lml. and ¢x- c. Fuel cell.drain —CHECK. Drainand check tor I
haust leaks leakage. -

h. Engine air intakes — CHECK. Check openings for d. Lower spoiler = CHECK  Check tor dents
obstructions and foreign matter or damage. cracks, distortion, and proper extension.  Examine

L Propeller — CHECK. Check blades and splaner spoiler fittings for signs ol wear ot luoseness

assembly for nicks, dumage, and security. e. Access covers — CHECK. Closed and secure

j. Engine cowling — CHECK. Check general condi- f. Pitot static tube — Remove tover and chech bt
tion, alignment, and for missing or loose screws and static tube tor condition and security ol mounting
locks. Check for evidence ot fucl oll. and exhaust Check openings for obstructions
teaxs- g Tiedown eyebolt — HEMOVE

c¢ — CHECK. Check opeming for . .
otl;(at.rfgtgig\i?;dl?‘:it;n matter or d;l.fm :a.? : h. Wingtip and navigation hizht = CHECK
= i Check condition. security, and operation
Wing — CHECK., Check general con- o .
L ingrookared L 1. Aileron — CHECK Check tor !

on and for evidence of tuel leaks.
aitl ment, travel, signs ol excessive wel

l m. Forward exhaust system - CHECK. security of bonding cables  fLabrie oo . tOr Culi;=
@ . tion, and signs ol contact betheen wing ar ¢ T
) = Check aileron pushrod jum nut tor ughtness. and tod
Right Londing Gear end for freedom
J. Alleron fixed tab — CHECK  Check for damuat
a. General condition = CHECK. Check for align- and security ol attachment
nt and tortion. . :
e distortion k. Upper spoiler — CHECK.  Chedh for dents
b. Oleo—= CHECK. Check for leaks and proper strut cracks, distortion. and proper extension.  baamim
extension (approximately 2-1/2 inches) spoiler fittings [ur signs of wear or fooseness. =1
¢. Brake lines — CHECK. Check for leaks, damage check spotler area fur fuel adors.
deterioration. and security ot attachment. 1. Fuel cell vent = CHECK . Chech security s
d. Brake assembly — CHECK. Check for signs of obstruction. and for caulking aroung vent hose
excessive heating. condition. and wear. m. Canopy safety eject locks = REMOVE
e. Tire— CHECK. Check lor cuts, bruises, wear,
inflation, and slippage marks.
f. Actuator and linkage = CHECK. Check for gen- 7.24. BEFORE STARTING ENGINE
eral condition. integrity, and operating clearance. :
Check emergency downlocks disengaged.
g Squat switch— CHECK. Check tor security and
general condition. 3-25. Before starting the engine, pertorm the lollowing

h. Wheel-well area — CHECK. Check area for gen- steps:
eral condition, obstructions, and toreign matter.

_ i " . a. Seat belt and shoulder harness — FASTEN AND
i. Landing gear doors — CHECK. Check for mis- ADJUST.

alignment, damage. and excessive play.
j. Safety pin and chock -~ REMOVE (1IF NO ALERT
CREW AVAILABLE), c¢. Canopy safety locks - REMOVE .

b. Parking brake — SET.

Change 1 3.7
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B d. Canopy - CLOSE. Check for cleanliness,
cracking and crazing.
e. Crash axe - SECURE.
f. Canopy safety line — REMOVE,
g. Fire guard — Posted and standing by with fire
extinguisher.
B h. Avionics equipment - ON. Check all navigation
and communication equipment required {or the mis-
sion. (For this check set GRD-OFF-FLT switch at

GRD position; if no auxiliary power unit is available
check avionics equipment after engine start. )

L. Avionics equipment and GRD-OFF-FLT switch —
OFF

j. Fuel tank selector — LEFT TANK,

3-26. STARTING ENGINE.

3-27. To start the engine use the following procedure
a. Throttle — SET. Set at one-third open.
b. Mixture control - FULL RICH
c¢. Propeller = HIGH RPM
d

GRD-OFF-FLT switch— GRD (FLT if APU is
not available).

NOTE

If engine is to be started with GRD —
OFF-FLT switch in FLT position
pull avionics PWH essential and
avionics PWR main circuit breakers
to reduce electrical load un aircraft
battery. After engine starts, push
circuit breakers in.

e. Pllot signals engine start— CLEAR AREA.
f. Ignition switch — BOTH.

E. For normal start, hold fuel pump hoast switch
in LOW position until 4—5 psi indicated on fuel press-
ure gage, and hold until engine 15 running.

h. Start button — PRESS. Press until engine starts

(do not exceed starter dutv cycle, 40 seconds).

3-8 Change 1
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CAUTION

Release start button as soon as engine
starts. Never engage starter while
propeller is still turning as damage to
engine and starter drives may result

NOTE

If engine is hot, press and hold start but-
ton until propeller turns six to e1ght hlades
Continue start and hold fuel pump hoost
switch in LOW position until 4=5 psi
indicated on tuel pressure gage

NOTE

If engine does not start promptly . move
mixture control to (dle cutoff without
changing throttle position. When engi
starts, move mixture control to FU L]

RICH
NOTE e

If engine is flooded, use the follow ing
procedure:

1. Throttle

2. Mixture control = IDLE CUTOFF,

3. Pilot signuls engine start - CLEAR
AREA.

4. Engage starter for 10 second to rid
cylinders of excess fuel.

5. Throttle - ONE-THIRD OPE™,

6. Fuel pump hoost switch - ON,

7. Slowly advance mixture contrul
until fuel pressure indicates
5 psi.

8. After engine starts, release fuel
pump boost switch.

- FULL OPENXN,

Oil pressure — CHECK. If no oil Pressure

indication within 30 seconds. shut down engine
immediately and investgate

j.
k.

RPM — Smoothest idle
GRD-OFF-FLT switch — FLT. l

o ——
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g. Chocks — SIGNA L GROUND CREWMAN TO

B ! Radio communications and interphone equipment —
ON REMOVE.
m. APU— DISCONNECT. Signal for disconnect h. Parking brake = RELEASE,

n. Alternator voltage warning lights = OUT

o. Voltammeter — CHECK INDICATIONS.
3-31. TAXIING.

WARNING 3-32. Use the following procedure while tisiing
If fuel tank ran dry on previous flight,
momentary fuel starvation can occur
(even though tank has been refilied)be- CAUTION
| cause of air entrapment in the tuel line )
system. Momentury use of low hoost Make S-turns during tixiing us necessar:
when changing tanks is required to assure 10 observe and avuid ground obsiacles
that no engine tuel starvation oceurs.
CAUTION
3 s . - SW 5 1|
p. Fuel tank selector — SW ITC‘IL Switch to right . When taxiing on other than a hard suriace
tank and momentarily apply low hoost unt.ll meglnr runs . use exireme caution sinee 16 IR
rough. Release boost pump. and switch »ack to left tank, mum clearance between th .

fairing and the ground
a. Brakes = CHECK Test brukes on imtial roll
when starting to taxi

3-28. ENGINE GROUND OPERATION,
@ NOTE

CAUTION
Steer aircraft with rudder pedals udsing

Limit ground operation o 5 minutes maxi brakes only lor sharp wurns

mum prior W taxiing

CAUTION

3-29. BEFORE TAXIING. Riding the braces causes necessar
brake wear and engine overheatl
_ _ ; _ tain sufficient engine rpm (upproximaicl
3-30. Before taxiing the aircraft, perform the fullowing 1400) L0 ensure engine cooling

steps

a. Spoilers — CLOSE. Check warning light out and CAUTION

position indicator CLOSED.
To ensure maximum propeller lite
extreme care when operating Irom

rough or graveled runways

b. Avionics equipment — ON
c¢. ARN-52 TACAN - TURN ON IF REQUIRED.

acons — AS REQUIRED, b. Flight instruments — FUNCTIONAL CHEL

d. Flashing b
Check while the aircradt is o motion and durins curts

e. Taxi clearance = OBTAIN.
¢ Defogging system = CHECKk  Check for sufticient
f. Landing gear safety pins — REMOVE. air flow for defogging canopy.

Change | 3-8A
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3-33. ENGINE RUNUP.

CAUTION

Do not exceed 5 minutes from end of
taxiing until takeoff

3-34 Perform the engine runup as follows:

CAUTION

Do not exceed idle rpm unless oil tempera-
ture has reached at least 24 C

NOTE

Head aircraft into the wind for ground runup.

CAUTION

Stick should be held fully back to avoid
nose-up during runup. Exercise care
to ensure that aircraft does not roll
forward.

a. Parking brakes - SET,
b. Engine instruments - WITHIN LIMITS
¢. Mixture - FULL RICH.

d. Throttle = ADVANCE to 1700 RPM.

e. Magneto — CHECK. (1) Move ignition switch to
L position and note engine rom. (2) Return switch to
BOTH position to clear other set of spark plugs,
(3) Move switch to R position and note rom. (4) Return
switch to BOTH position. (The difference hetween the
two magnetos should be no more than 50 rpm, ) (5) If
no drop in speed is observed when operating on either
magneto alone, switch circuit shouid be inspected for
loose connection.

f. Propeller — EXERCISE. Move propeller control
level from high rpm to low rpm and return propelier
lever to high rpm (full forward).

WARNING

Verify that propeller pitch change is
occurring by noting change in engine
rpm. Cold engine oil in the propel-
ler hub may impair pitch change.
Takeoff in this condition will result
in engine overspeed before liftoff,

£. Alternate air - CHECK OPERATION, Operate
engine at 1700 rpm. With ALT AIR knob all the

Chapter 3
Section I

way in, note engine speed and manifold pressurce,
Pull ALT AIR knob out; if engine spued decreases
slightly, air valve is operating properly. Returs
knob all the way forward.

h. Alternator - STANDBY ALTERNATOIR I
standby alternator on, and check alternator
ing light. Turn standby alternator t
that there is no alternator warning li

i. Static inverter - STANDBY MV
Turn standby alternator on and chock t
flags appear in attitude gvro and gvron
pass. Turn standby static inverter ot and chec
that no OFF warning tlugs appear in thught
instruments and TACAN,

j. Throttle - REDUCE TO IDLE

k. Mdle mixture - CHECK. Slowly move mixturs
control toward lean position,  Engune rpom shoud
increase no more thun 30 rpm belore engine cut-
out. Return mixture control to FULL RICH
position,

l. Magneto ground aut — CHECK.
3-35. BEFORE TAKEOFF

WARNING

Do not use the fuel pu

normal engine operation. i ctigine
driven pump produces o luel or ritw
considerably richer tian hest powes
For vapor elir
boost may be
operating and v i
position. however, 1t mav be necessar
to lean the misture 10 prevent an esces
sively rich mixture

nation  the tuel pumg

the engl

chint

3-36. Accomplish the following steps Infore ik

a. Canopy - CHECK LOCKED.

b Spoilers = CLOSED (warning lught out)
Cowl flap = FULL OPEN (warnwg light uni
Fuel tank selector — LEFT TANK.

& o

g

Fuel pump boost switch = OF 1

f. Pitot heat — AS REQUIRED

g. Circuit breakers — SET

h. Flashing beacons = AS REQUIRED
i. Trim tab— SET

j-  Flight controls — CHECK Check for free
mouvement.

k. Shoulder harness — LOCKED.
l. Flight instruments — CHECK AND SET

m. Engine instruments = CHECK. Check within
limits.

Chonge 1 3-9
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B . Alternate air - FULL FORWARD.,

3-37. TAKEOFF.

3-38. Taking off in accordance with the following
steps will produce the results shown in Chapter 14
Refer to Chapter 4 for emergency takeol! procedures
3-39. NORMAL TAKEOFF

3-40. Accomplish normal takeoff as follows:

a. Propeller = HIGH RPM.

b. Throttle = ADVANCE, Slowly advance throttle
to full open. Tachometer should read 2800 rpm.

c. Mixture - FULL RICH.
NOTE

For operations from fields of
density altitude greater than sca
level. the mixture should be set

to lean for maximum perform-
ance (full throttle and 2500 rpm)

in accordance with placard adjacent
to fuel pressure indicator. These
settings are as follows

Altitude (feet) Pressure (psi)

1000 13.7to 15.1
2000 13.1to 14.5
3000 11.6 to 13.1
4000 11.4 to 12.5
5000 10.8 to 12.0

d. Lift tail at approximately 38 knots IAS.

e. Fly aircraft off at approxumately 60 knots IAS,
allowing airspeed to increase to best climb rate
(70-75 knots [AS),

WARNING

Do not attempt to rotate aircrait into
climb attitude at less than 60 knots [AS.

CAUTION

To avoid possible stall-out of gear re-
traction motors, retraction should be
started when airspeed reaches 70 knots
IAS,

3-40A. MAXIMUM PERFORMANCE TAKEOFF,

3-40B, Accomplish maximum performance takeoff
in the same manner as normal takeofi except rotate
aircraft at 55 knots 1AS and climb at 61 knots IAS

until obstacles are cleared.

3-10 Changel
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3-41. CROSSWIND TAKEOFF.
NOTE

During crosswind takeoffs  maintain a
tail-high attitude to keep the aireratt on the
ground until an airspeed of approximately
65 knots [AS is reached. Pull nn Lot
with a positive movement, and correct lor
drift. See Fig. 14-4 in Chapter 14 for
crosswind takeoff and lunding cnart.

3-42. NIGHT TAKEOFF.

1-43. Execute a night takeolf in the sume manner as
a day takeoff.

3-44. AFTER TAKEOFF AND CLIMB.

3-45. After takeoff, perform the following steps

a. Landing gear — RETRACT. Retract landing 2oa
and check that indicator lights are oul (gear-up cond
tion).

b. Climb power — Full throttle and propeller Rich
rpm (2800 rpm) at hest climb speed (T0-77 knots H
1AS).

¢. Mixture control — SET. Adjust to placard fuel Q
pressures.

d. Stabilator trim tab wheel = ADJUST
craft for climb or cruse attitude as appropriate

e. Cowl flap— ADJUST. Adjust as required for
engine cooling.

CAUTION

Conduct climb within engine temperature
limits. If temperature limits usre reached
level off until temperature decreases to
within allowable limits before resum:ng
climb.

3-46. CRUISE CHECK.
3-47. During cruise check. perform the following sieps

a. Power setting — SELECT  Select power setting as
desired in accordance with duta w Chapter 14

b. Mixture control lever — LEAN, If the exhaust

gas temperature indicator is not used, pull the mux- 3
ture control back unttl there is a drop in rpm.
(Normally a slight rise in rpm will oceur just betore
this decrease. ) Enrich the muixture to the point where ¢
the engine runs smooth and the rpm stabilizes.
Changes in density altitude and power will require a

change in mixture setting.

-
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NOTE e. Fuel tank selector - LEFT TANK, [ |
A more precise method of obtaining opti- 3-52. BEFORE LANDING.

mum mixture setting for fuel manage ment
is to use the exhaust gas temperature
(EGT) indicator. Lean mixture to peak
EGT, thenenrich 1 EGT gage division

(25° F) below peak temperature, If, during
leaning to peak EGT, the engine runs rough,
enrich to smooth running, then further en-
rich 1 EGT gage division (23° ) below the
temperature at smooth running.

CAUTION

An excessively lean mixture can lead to
high cylinder head temperatures and
detonation that may cause engine damage

c¢. Fuel quantity - CHECK
d. Fuel tank selector — RIGHT TANK,
e. Cowl flap - CLOSED,

WARNING

Left tank has fuel reserve of !s pounds
(equivalent to 10 percuent reservel when
low-level warmng hight comes o, and
right tank has 11 pounds when low-leved
warning light comes on, Therefore, fuel
should be used trom right tunk until low-
level warning light comes on (11 pounils
remaining); at this time switch to left tank

- or. in the case of mwamum endurance
switching should be imitiuted when fuel 1s
depleted in right tank.

3-48. FLIGHT CHARACTERISTICS.
3-49.
flight characteristics

3-50. DESCENT (NORMAL GLIDE).
3-51.

Refer to Chapter 3 for information on aircraft

During normal descent, proceed as follows

a. Mixture control = ADJUST. Adjust for smooth
operation.

b. Throttle = CLOSE.  Close throttle and establish
a normal descent at 76 knots [AS and trim.

c. Adjust rate of descent with spoilers.
d. Pitot heat — AS REQUIRED

NOTE

Periodically clear the engine by momen-
tarily opening and closing the throttle
This prevents the engine from loading up
and fouling the spark plugs.

WARNING

Do not use the fuel ju Hoo
normal engine ope an 11
driven pump produces a tuel
considerably richer than best

3-53,

a. Mission EQUIP. switch

Before landing, accomplish the sollow s <o s
OFF.

b. Removable ocular (observer's compartme:
STOWED.

¢. Fuel tank selector — LEFT TANK,

d. Mixture control - FULL RICH,
e. Propeller - HIGH RPM,

f. Landing gear - DOWN.  FExtend landin,
check green indicator lights on, amner lught
g. Harness - LOCK.

h. Defogging system — Adjust as necessuny pre

vent canopy f{ogging.
i. Cowl flap — AS REQUIRED,
J. Spoilers — AS REQUIRED.

k. Parking brake - CHECK, Check that braee s l
off.
3-54. LANDING
3-55. NORMAL LANDING
3-56. The normal landing technique as listod o o
will produce the results shown in Table 14-6  (nyter
14. Sideslips can he salely executed during roacs
to a landing if necessary FEither a wheel or too0e

int landing may be executed. See Fig 3-2
e

typical landing pattern and recommended procegares

Refer to Chapter 4 for emergency landing procs dures

a. Throttle — CLOSE. On downwind leg
the point of intended touchdown smoothly close the
throttle and establish a normal glide

b. Spoilers — As desired tor appropriate rate of
descent.

¢. Open spoilers full at touchdown

d. Control stick — After aircraft is on the ground
hold control stick full back.

3-10A
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LANDING
GEAR -
&CHECPQ DCWHN
. MAKE TURN INTO L I s
FINAL APPROACH AT )
. 300 FT (MINIMUM) o o
" 70 KNQOTS IAS P i
o - - 7 9["‘..
SPOILERS

AS REQUIRED /Z-
/< i /
/ - /

=
/ ‘-r/ i
r /i
y; /
TOUCHDOWN=, //

MAINTALNG ALTITIIC
70 KNOTS 145 Ot

e POILERS VNGV IND L
/e pONLERS DO 1
CPEN '_“&r(_f% y
.'/ ‘\

EMNTER PATTERM AT
PRESCRIBED ALTITUDE
DESCENT CHECE
COMPLETED

Fig. 3-2 Typical Linding Pattern

Chonge 1 3-1N
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3-57. CROSSWIND LANDING.

3-58. Perform crosswind landing as follows:

a. Spoilers — Use spoilers to touch down at desired
spot.

b. Use either wing-low,
method of dritt correction

c. Either a three-point or wheel landing may be
executed.

crab, or combination

d. Maintain a higher airspeed than for normal
landing.

e. Just at touchdown open spoilers full and correct
for crab

f. Turn off runway before performing after-landing
check.

3-59. MINIMUM-RUN LANDING.

3-60. Accomplish minimum-run landing as follows:

a. Spoilers — Use as necessary to touch down at run-
way end. Open spoilers full at touchdown

b. Maintain power-off glide speed as shown in
Table 14-6, Chupter 14

c. Begin flare so as to be in three-point attitude at
touchdown, opening spuilers tull just prior o wuchdow 1,

d. Upon contact with the ground. apply necessary
braking to stop in minimum distance

CAUTION

Hold control stick full back when using
brakes, to prevent nosing over

e. Turn off runway belore performing the after-
landing check

3-61. NIGHT LANDING

3-62. For night landing. proceed as follows:

NOTE

Use spoilers on final approach w control
rate of descent

a. Execute three-point landing. using spoilers to
control rate of descent.

b. Use taxi light as desired.
3-63. GO-AROUND PROCEDURE.

3-64.
proceed as follows:

In the event a go-around becomes necessary,
3-12

Change |
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a. Propeller = HIGH RPM,
b. Throttle = MAXIMUM POWER.

¢. Mixture — ADJUST, Adjust full rich (o1 for ¥
maximum power in accordance with placard i field
density altitude 1s above 3,000 feet),

d. Spoilers - CLOSED.

e. Trim tab — SET.

f. Landing gear — UP,

g. Cowl Flap - FULL OPEN,

3-65. AFTER LANDING

3-66. After landing. perform the following steps

CAUTION

During landing operations do not attempt
to raise the canopy o the vent pusition
until the aircraft has been brought to u
stop

NOTE

After-landing checks
immedijately after tur
runway. Priority dur
roll should be pliced ¢
directional contrnl

1y be performed

ia

atntaining

a. Cowl flap = FULL OPEN

b. Spoilers = CLOSED. Close spoilers
taxi speed has been attaned

when sah
c. All unnecessary avionics = OFF.
d. Pitot heat switch = OFF

e. Flashing beacons — AS HEQUIRLD

3-67. ENGINE SHUTDOWN

CAUTION

Do not raise the canopy after a landing (or
after ground operations in which the canops
has been closed) until ground crewmar have
installed the canopy satety line

3-68. To shut down the engine. proceed is follows

NOTE

Prior to shutdown. perform post-flight
check of magnetos and mixture

a. Magnetos ~ CHECK (see para 3-34d).
b. Avionics - OFF,

e ——
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B c Mixture control - IDLE CUTOFF, a. Wheel chocks = IN PLACE
WARNING b. Parking brake — OFF
c. Canopy ejection safety lock — INSTALL AS
Do not turn the propeller on a hot engine NECESSARY
even with the ignition switch in the OFF e— )
position; the engine could "'kick” as a d. DA Form 2405 — MAKE ENTRIES
result of auto-ignition of a small amount
of fuel remaining in the engine. CAUTION
d. Ignition switch — OFF (AFTER ENGINE STOPS). Make appropriate entries in DA § ]
; - covering any limits thut have been exceuvie
e, All switches — OFF. during the flight. Entries must ilso e
f. GRD-OFF-FLT switch — OFF, made when, in the pilot's judiment Ui
aircraft has been exposed to unusual or -
g. Fuel tank selector — OFF. cessive operalions. such a8 endine over
h. Control - LOCKED. speed, hard landings. vxcessive b
action, high cylinder head or o1l te:
1. Canopy silgty line —iINSTALLHEFORE ures exlges;—:\ e "::—1111:'::} : :I-lu:w el .
OPENING CANOPY. 1 ' i t '

e. Canopy — CLOSE AND LOCK
3-69. BEFORE LEAVING THE AIRCRAFT.

f. Landing gear safety pins — INSTALL
3-70. Before leaving the aircraft, perform the follow- g Pitot static tube cover = INSTALIL
ing steps: ) h. Tiedown — Install eyebolls and tie down arrerait

Change | 3-13/314
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Chapter 4
EMERGENCY PROCEDURES

Section |

SCOPE

4.1, GENERAL.

4-2, This chapter contains what are considered the
best procedures for coping with various emergencies
that you may encounter during takeoff, flight, and
landing (emergencies associated with auxiliary equip-

ment are not considered here; refer to Chapter 6)

Every emergency presents a different

problem;

nevertheless, a thorough kno
cedures outlined in this chapter will enable vou to
better cope with emergencies that you may encounter
It is important that you determine the nature of any

difficulty before taking corrective action.
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ENGINE

4-3. ENGINE FAILURE.

NOTE

If engine quits during taxi-out or during
flight, pull out AVIONICS PWR ESSEN-
TIAL and AVIONICS PWR MAIN circuit
breakers before attempting to restart
engine on aircraft battery. After en-
gine restart, push circuit breakers in.

4-4, Engine failures fall into two main categories:
those occurring instantly and those with ample indica-
tion before failure. The instant failure is rare and
usually occurs only if ignition or fuel flow fails cem-
pletely. Most engine failures are gradual and afford
the alert pilot ample indication that he may expect a
fallure. An extremely rough-running engine, loss of
oil pressure, excessive cylinder-head temperature
under normal flight conditions, and fluctuating rpm
are indications that a failure is imminent. When
indications point to an engine failure, the pilot should
land as soon as possible. If the chip detector
warning light comes on, the pilot should land as soon
as practicable to investigate the cause.

4-5. ENGINE FAILURE DURING TAKEOFF.

4-6. If malfunction occurs when the remaining run-
way is Insufficient for stopping and the nature of mal-
function will permit flight, continue takeoff, circle
field, and land immediately. If malfunction occurs
befare liftoff and is of such nature as to make flight
impossible, proceed as follows:

a. Throttle -~ CLOSE.

b. Spoilers - OPEN,

c. Control stick = FULL BACK.,

d. Brakes — APPLY,

e. Mixture control lever ~ IDLE CUTOFF.,

f. Ignition switch — OFF.

g. GRD-OFF-FLT switch — OFF.

h. Fuel selector — OFF. l
NOTE
Maneuver as necessary to avoid obstiacles.

4-7. ENGINE FAILURE AFTER TAKEOFF,

4-8. IUf engine fails immediately after takeoff, pro
ceed as follows:

a. Maintain control of aircraft. [ |

§
b. Landing gear — considering vour attained altitude 5
{und therefore time available) and the nature of the
terrain in the landing area, retract or extend lamdine
gear as appropriate, ‘
WARNING
Land straight ahead, changing dircetion ‘
only enough to miss ahstacles. [io ot
try to turn back to the field; making a
crash landing straight ahead with the ;
aireraft under control is much hetter
than turning back and taking a chance i
of an uncontrolled roll into the ground, ﬁ

c. Mixture control lever — IDLE CUTOFF.

d. Emergency fuel cutoff — PULL UP. (]
e. lgnition switch - OF F

f. GRD-OFF-FLT switch = OFF (UNLESS LAND

ING GEAR, SPOILERS. LIGHTS. OR RADIO s
REQUIRED).

4-9, ENGINE FAILURE DURING FLIGHT -
EMERGENCY RESTART.

4-10. If the engine fails during flight and you elect to

attempt an emergency restart, proceed as follows

a. Maintain maximum distance glide speed (75
knots IAS).

NOTE

Belect best possible area for landing in
case restart s unsuccessful.

Change | 4.3
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b. If failure is due to fuel starvation, activate hoost |
pump in the high mode until fuel pressure is obtained
(4.0 psi).

. Fuel selector vialve handle = LEAVE ON EXIST-
ING TANK IF TANK HAS NOT BEEN DEPLETEDN. If
unable to obtain tuel pressure reading of 4 psi, change
tanks and repeat

d. Mixture AVE [N CRUISE
POSITION T with fuel pump
boost off, adjust proper fuel pressure with mixture
control, and place fuel pump boost switch in HIGH
position.

e. Propeller = HIGH RPM.

f.  Alternate air knob — PULL OUT.
g. Throttle = AS NECESSARY.

4-11. If steps a through f of paragraph 4-10 have been

taken and the engine does not restart, shut down as
follows and make decision to execute forced landing

or to bail out.

4-12, ENGINE SHUTDOWN IN FLIGHT.
4-13. If it becomes necessary to shut down the engine

in flight, proceed as follows:

a. Radio call = ACCOMPLISH

h. 1FF Transponder — EMER

c. Throttle — CLOSE

d. Mixture controllever = IDLE CUTOFF
e. Fuel pump boost switch — OFF

{. Fuel selector valve handle — OFF.

g. Ignition switch — OFF

h. GRD-OFF-FLT switch - OFF (UNLESS LAND-
ING GEAR, SPOILERS, LIGHTS, OR RADIO IS
REQUIRED).

4-14 to 4-16. (Deleted)

4-17. MAXIMUM GLIDE

4-18. If engine fails during flight, maximum gliding
distance can be obtained by maintaining the airspeed
shown in Fig. 4-1. To establish maximum glide.

proceed as follows:
a. Landing gear — RETRACTED.
b. Spoilers - CLOSED.

¢. Trim tab — ADJUST.
pressure,

d. Propeller — LOW RPM,

Adjust to relieve stick

Change 1
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4-19. LANDING WITH ENGINE INOPERATIVE

4-20. Use of spoilers during landing is recommended

ited,

if the ground is rough or if the landing area is Ln

The pilot must determine whether conditions necessi
tate a gear-up landing or a landing with the gear ex
tended. (See Section V, this chapter, for landing and

ditching emergency procedures,)

4-20A. PROPELLER FAILURE.

4-20B. If the linkage to the propeller goy

a spring on the governor automatically set fi4
ernor to control the propeller in full increase rpm
(2800 rpm). The governor and propelivr will cor
to function in a constant-speed mode at 2=00 rpm

Adjust throttle as required for flight

4-20C. If a failure of the propeller governor occurs

and the propeller goes into low piteh (high

proceed as follows:

a, Throttle — ADJUST,
(2800 rpm).

b. Spoilers - RETRACTED,

c. Propeller control lever - CYCLE,
several times from high rpm to low rpm, attempt to
restore governing.

Maintain rpm

within limits
Reduce airspeed to low-speed cruise.,

Move

NOTE

If governing cannot be restored, suff
cient power is available to maintan
flight with spoilers retracted. |
48 S00n as possible,

4-20D, If a failure of the propeller governor oceurs
and the propeller goes into high pitch (low rpm),
proceed as follows:

a. Throttle - ADJUST.
sary to sustain flight.
b. Spoilers - RETRACTED.,

c. Propeller control lever - CYCLE, Move
several times from low to high rpm; attempt to
restore governing.

Adjust throttle us neces-

NOTE

If governing cannot be restored, suffi-
cient power is available to.maintain
flight with spoilers retracted. Land as
soon as possible,

&
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10,000 T
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GEAR UP
8,000 —— —SPOILERS CLOSED ————————— e —t— e o 4
PROPELLER WINDMILLING |
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7,000 | ) SPEED 75 KNOTS 1AS = -
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5,000 S——— L.
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4,000
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FIRES
4-21. FIRE. 4-26. FUSELAGE FIRE
4-22. ENGINE FIRE DURING START. 4-27. In case of fuselage fire, proceed as follows
4-23. If fire is located in the air-induction system a. GRD-OFF-FLT switch— OFF,

during ground operation, proceed as follows:

a. Throttle - OPEN.

b, Starter button — PRESS., Continue cranking
engine; the fire may be sucked through the engine
and extinguished.

¢. Mixture control lever — [DLE
IS NOT EXTINGUISHED).

d. Fuel selector valve handle - OFF.

CUTOFF (IF FIRE

e. Ignition switch - OFF.
f. GRD-OFF-FLT switch - OFF.
€. Hand fire extinguisher — USE AS REQUIRED.

4-24. ENGINE FIRE DURING FLIGHT.

WARNING

If the fire is of a very serious nature
and if there is sufficient altitude, im-
mediately eject canopy and bail out, If
the fire is not too serious you may de-
cide to shut down the engine on the
probability that the fire will then
extinguish itself,

4-25.
reason, follow this procedure;

If you elect to stay with the aireraft for any

a. Flight-compartment heat control - CLOSED (TO
PREVENT SMOKE FROM ENTERING FLIGHT
COMPARTMENTS).

b. Mixture control lever— IDLE CUTOFF.
¢. Emergency fuel shutotf — PULL UP
d. Ignition switch = OFF.

e. GRD-OFF-FLT switch— OFF (IF NOT REQUIRED
FOR SPOILERS, LIGHTS. OR RADIO).

NOTE

Do not attempt to restart engine after
fire goes out. Make an emergency
landing or bail out.

— — — —

b. All ventilators — CLOSED (TO ELIMINATL
DRAFTS).

c. Hand fire extinguisher — USE,
NOTE

If fire cannot he extinguished,
soon as possible or bail out,

land as

4-28. WING FIRE
4-29. ln case of wing fire, proceed as follows
a. Taxd light switch - OFF.

b. Nawvigation lizht switch - OFF,

c. Pitot heat switch - OFF,
NOTE
Slip aircraft away from hurning wing
in etfort to extinguish flames. Land
a8 300N 4s possible or bail out,
4-30. ELECTRICAL FIRE
4-31. Circuit breakers isolate most electrical eir
cults and automatically interrupt power to prevent 4
fire when a short occurs. If necessary. however

turn GRD-OFF-FLT switch OFF to remove power
from all electrical equipment and land us soon as
possible If electrical power 15 essential

as during
instrument flight or for lowering of Lunding gear. .-
attempt o identify und 1solate the shorted cireuit moa

be feasible. This can be accomplished as fullows

a. GRD-OFF-FLT switch — OFF.

b. Turn off all remaining switches {excepl ignition)

c. GRD-OFF-FLT switch— FLT.
d. alternator I
ir

Standby alternator switch = ON. If
cuit is shorted. return switch to OFF.
4.7
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ﬁ e. Voltammeter = MONITOR FOR ABNORMAL NOTE
! P AT TN R PAK- ‘ . )
! II\IJIL(_.;I;R‘;;;;LBLS\\Ll\l[l —l\i i:\l.:‘[;_LlﬂtLl[ BREAK Make sure fire is either extinguished
| ERI5 e e B or will not be aggravated by dralt.
{ WARNING a. Flight compartment heat contral — CLOSED,
| A circuit breaker that continues to pop b. Defogging system control - OFF,

out after being reset could result in an - -

electrical fire, and further attempts to c.. Vent control — OPEN.

reset it should be discontinued d. Canopy vents = OPEN l

WARNING WARNING
Do not lower landing gear electrically ;ch there is a strong pos
o e e " uring canopy ejection the cu i
unless the nature of any fire in the air- strike the vertioal stabilizer wnd des
eraft is known to be independent of the BoVEITICh SULDILECE (B0,
ing gear circuits it,be prepared to bail out when the canopin
landing & : is ejected. Consider this possiility
when contemplating canopy ejection

4-32. SMOKE AND FUMES ELIMINATION .
e. If smoke or fumes persist, prepare to bl out
{ 4-33. To eliminate smoke and fumes (rom the flight f. If canopy has heen ejected and control can be
l compartmenl, proceed as follows maintained, land as soon as possible.
' 4-8 Change | .
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AIRCRAFT SYSTEMS

4-34. FUEL SYSTEM FAILURE.

4-35. In event of engine-driven fuel pump failure,

proceed as follows

a. Fuel-pump boost switch = HIGH.
b. Fuel pressure gage — MONITOR AND SET RE-

QUIRED FUEL PRESSURE WITH MINTURE CONTROL.

¢. Land as soon as possible.
4-36. ELECTRICAL POWER FAILURE.

4-37. If a complete electrical failure occurs, or if it
becomes necessary to disconnect the battery (GRD-
OFF-FLT switch to OFF) and alternators trom the
electrical system. a landing should be made as soon
as possible. Instrument flying cannot be accom-
plished under these conditions. as all radio and navi-
gation equipment and {lignt instruments will be

inoperative.

4.37A. INVERTER FAILURE

4-37B. A main static inverter failure will cause
OFF flags to appear in the attitude gyro, direction
gyro, and TACAN course indicator and bearing dis-
tance heading indicators When the OFF flags

appear. proceed as follows:

a. Alternator warning panel — CHECK. No indicator
lights (failure may be caused by alternatur).

b. Standby inverter — ON

NOTE

With standby inverter on, TACAN
is inoperative,

4.38. ALTERNATOR FAILURES.

4-39. If the main alternator fails. transfer w the
standby alternator is effected by lifting the guarded
switch marked STANDBY ALTERNATOR and raising
the switch. [f selection of the standby alternator

does not return power to the direct current bus sys-

tem, perform the following steps:

a. Close guard on standby alternator switch

b. Move alternator ON-OFF switch to OFF

c. Lift guard and raise BUS TRIM SWITCH. Wit
the main bus isolated, the battery 15 capable ot sup-
plying the essential bus lnad for a n um of ¢
minutes with the alternator inoperative or switched
off. The equipment that operates trom the main bus
and essential bus is identified In Fig. 2-11

4-40. With the MAIN BUS TRIM switch in the OF §
position, the battery will supply power to the essen
tial equipment for a minimum of 10 minutes, assum
ing an 35-percent hattery charge. Switch off addy
donal equipment on the essentul bus as appropriate

to further conserve battery power,

4-40A. A main or standby alternator failure will be
indicated by the alternator warning lights (4.

Fig. 2-6).

4-41. FLIGHY CONTROL SYSTEM FAILURE

4-42. RUDDER/AILERONS/STABILATOR

4-43. It may be possible to use the rudder o esecute
wide-radius turns if aileron control fails; similarly,
it may be possible to use ailerons to maintain direc-
tional control if the rudder fails. In either case,

however, execute maneuvers carefully.

WARNING

In event of failure or dumage to the thght
control system, thoroughly determine
controllability of aircraft at sate bailout
altitude before attempting o land

4-44. If stabilator control fails but is effective
enough to maintain level attitude, a safe landing
can be accomplished by appropriate use of spoilers
and engine power.

Change | 4.9
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4-45 SPOILERS. can be lowered manually by actuating the emergenc)
) landing gear release lever (3, Fig. 2-6, Chapter .
4-46. If other than normal spoiler operation is EE ” » ! ReL =t

noticed during landing, do not attempt to take off The emergency landing gear extension system 1s de

again without having spoiler system checked. If signed only to lower the gear

spoilers cannot be closed 1n flight, Jctuate the spoiler
il

4-49. Manually extending the gear will be edasier
emergency releuse control. Actuation of this control

you reduce airspeed first. Use the following
disengages the torque tube interconnecting the

procedure

spoilers, allowing air pressure and spring pressure
a. Landing gear circuit breakers — PULL OUT

0 » the s e i 5
to force the spoiler closec (LANDING GEAR CONTROL AND INDICA LOR, R1
MOTOR, LT LG MOTOR).
WARNING b. Emergency landing gear extension contral -
The aircraft has insufficient power ACTUATE.
to maintain level flight with the c¢. Landing gear control and indicator circut
spoilers fullv extended. After an breaker = IN
inflight emergency that requires use B
of the emergency spotler release, d. Landing gear switch — DOWN
the_spuilcrs should not be u:«lﬂ' agmn e. Landing gear electrical position indicats
until the spoiler system has been in- CHECK. Check indicator to ascertun that
spected and the cause of the emergency - down. (Two green lights |
corrected
4-47. LANDING GEAR EMERGENCY CAUTION
EXTENSION.
Emergency extension of landing gear
_ requires reset of actuator linkage by
4-48. If the landing gear electrical system fails (or maintenance personnel prior 10 next 0

if required for some other reason), the landing gear landing gear retraction

4.10 Change | °
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LANDING AND DITCHING
4-50. LANDING EMERGENCIES WARNING
(EXCEPT DITCHING). Do not prematurely eject the canopy
. as the gjected canopy could strike the
4-51. GEAR-DOWXN LANDING. tail structure and cause damage and
resultant loss of control,
4-52. If you decide that a gear-down landing is best

proceed as follows

a. Safety belt and shoulder harness — FASTENED,
b. Shoulder harness — LOCKED,

NOTE

Before locking shoulder harness, turn
off all switches not rewdily accessible
with harness locked,

Propeller — HIGH RPM,

e.
I d. Make a normal approach and, if possible, choose
a Hard surface to land on. Use spoilers as necessary.

B ¢ When sure of making the intended landing area,
perform the following steps

(1) Throttle — CLOSE.,

(2) Mixture controllever = IDLE CUTOFF,
(3) Ignition switch — OFF,

(4) Fuel selector valve handle = OFF.

(5) Emergency fuel shutoff - PULL OUT.
(6) Spoilers — AS NECESSARY.

(7) Landing gear — DOWN.

(8) GRD-OFF-FLT switch - OFF (BEFORE
CONTACT).

. f. Keep wings level and make touchdown as gentle
as conditions permit.

NOTE

Before landing on extremely rough
terrain, you should decide whether to
eject the canopy just before or at
touchdown to avoid the possibility that
the canopy will '"jam' during a rough
landing, making crew cgress difficult.

WARNING

Keep head and hands clear of canopy
when using emergency canopy relesse.

railse canop

B. If canopy has not been ¢jected
manually by using canopy release handles on rignt
and left-hand sides ol tlight compartment. I neces
8ary, use crash axe

4-33. LANDING WITH A FLAT TIRE .

4-04. [f a tire is flat at the time of landing. or if 4
blowout occurs during the Linding roll, be alert foy
posasible ground loop toward side having flat tire and
proceed as follows:

a. Spoilers - AS REQUIRED,

b. Land to the edge of the runway oppusite the flat
tre.

¢. Land in three-point attitude, keeping the wing
high on the side of the flat tire.

d. Maintain directional control with steerable tail
wheel, ailerons. and with braking action on gooi
wheel,

e. Shut down engine as a fire precaution in case of
a ground loop,

4-55. EMERGENCY ENTRANCE.

4-56. To gain emergency entrance into the flight
compartment, actuate the outside canopy emerge ney
release on the LEFT-HAND side of the tuselage (se=

Fig. 4-2).

Change 1 4-1
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DANGER

=]

\ CANOPY EJECT

Mo i

Fig. 4-2 Location of Outside Emergency Canopy Release

WARNING

Keep head and hands clear of canopy
when using emergency canopy release,

4-57. DITCHING.

4-58. The aircraft should be ditched only as a last
resort. Since all emergency equipment is carried by
the pilot and observer, there is no advantage in riding

the aircraft down. However, if ditching is unavoid-
able, proceed as follows:

a. Follow radio distress procedures,

b. IFF transponder - EMER

c. See that no equipment will foul you when you
leave the aircrait

d. Unbuckle parachute. but make sure that life
jacket is still fastened o you. tighten and lock safety
belt and shoulder harness

NOTE
Before locking shoulder harness. turn

off all switches not readily accessible
with harmess locked,

e. Landing gear — DOWN,

{. Spoilers - AS REQUIRED

g GRD-OFF-FLT switch = OFF,
h. Canopy — EJECT.

4-12 Change !

WARNING

Do not prematurely eject the canopy
as the ejected canopy could strike
tail structure and cause damage
resultant loss of control,

WARNING

Keep head and hands clear of canopy
when using emergency canopy release.

L. lgnition switch — OFF (JUST BEFORE IMPAC

NOTE

Make a normal approach with power if
possible, and flare out to no
ing attitude, Touch down |
stalling speed with tail low.
wind 8 high or sea is rough. pl
proach heading parallel to any uni
swell pattern and try to touch down
along wave crest or just after crest
passes. If wind is a: I
or surface is irreguls
cedure is to approach into the
touch down on the failing side of a wave

Unless

j. Exit immediately, as the aircraft may sink
rapidly because of damage or swamping

k. Do not inflate underarm life Juhu until clear
aircraft

N
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BAILOUT

4.59. PREPARATION FOR BAILOUT,
4-60. To prepare for bailout. proceed as follows:

a. Alrspeed — REDUCE
as possible

Reduce airspeed as much

b. Trim control — ADJUST Trim aircraft to fly

hands off

c¢. Radio call = ADVISE LOCATION AND
INTENTIONS

d. IFF transponder — EMER

e. Helmet— DISCONNECT RADIO CORDS

f. Safety belt and shoulder harness = UNFASTEN.
4.61. CANOPY EJECTION

4-62. To eject canopy in flight, proceed as follows:

WARNING

Keep head and hands clear of o
when using emergenc, canopy release

Anopy

WARNING

Be prepared for immediate bailout as
the ejected canopy could strike the tail
structure and cause damage and result
ant loss of control. ..

a. Emergency canopy release control - EJECT
CANOPY.

4.63. BAILOUT

4-64. Be watchful at all times that sutticient altitude
remains for successful bailout, The minitmum alt
tude above the terrain at w

accomplished may depend upon the type of

hich bailout can be safely
paracnut
Only seat-pack parachutes ure author:

being used,
for flights in this aircraft,

4.13/4.14
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Chapter 5
AVIONICS

Section |
SCOPE
5-1. GENERAL. 5-3. The interrelationships @ _the various as e
. ; subsystems und the functions of the 1 !
5-2 This chapter covers the electronic cyuipment :
. ment 1ltems making up these subsy stems al
configurations instilled in YO-3A wireraft It includes S e ks
cribed in this chapter  Operating instroetions
brief descriptions of the clectronic cquipments, their

iven for all signal equipment installod in Uhe
technical characteristics, their capabilities, and their E & Ml o, ' t

locations aircraft

5-1/5-2
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COMMUNICATIONS AND ASSOCIATED ELECTRONIC EQUIPMENT
5-4. TABLE OF COMMUNICATIONS AND the main bus circuit and the other protects tf
ASSOCIATED ELECTRONIC EQUIPMENT. essential bus circuit. The circult broakers nma

be pulled out to completely disable the wvionies
5-5. Table 5-1 contains a list of the communications
gear, pushing them in resets them dditiona
| and associated electronic equipment installed in the
| bimetallic-strip-type cireuit hreakers are pro-
| aircraft. The table indicates the common names _
vided in the avionies junction box tu proteet the
use , operator, range ., location of controls | and re-
individual avionics unils from excessive de curtreng=
marks that may be of interest to using personnel
: These breakers, rated gt 4 amperes, are desigr o

i 5-6  ELECTRONIC AND ASSOCIATED EQUIPMENT to cycle open and closed automatically when exe s

sive current flow uccurs.
5-7. POWER SUPPLY. Electrical power is supplied

ications, vigation and identification - .
s the'oommunications.,. wrik -9, MICROPHONE SWITCHES (PILOT™S €Ol

i i t from the aircratt 28-volt de sup- i
(sviones) equipment rony te P PARTMENT). The microphone switches for 1

' ply. In the event of alternator failures (or if for some
e other reason it becomes necessary (o reduce the power

load on the battery). the pilot will switch to the essen-

pot's compartment are focatod on the padot!
quadrant. (Sec Fig. 9-1. Two SEPALULe mcrs

swilches are provided: one. markod INT . is s i
tial bus, thus disabling some of the signal electronic
the interphone systom: the s ond . muarked M
uipment.  During normal operation. however. all )
squip o ¥ ) used tor radio vence communicator
avionics equipment is energized when the GRD-OFF -

FLT switch is in either the FLT or GRD position and MIC

the switch on the individual equipment 1s in its "on”
position. The main stundby static inverter provides
ac power to operate the associated electronics
equipment.

CAUTION

Operation of avionics equipment on battery
only should be avoided to prevent battery
power drainage.

NOTE

TACAN will not operate when
standby inverter is in use.

5-8. AVIONICS CIRCUIT BREAKERS. Two 15-

ampere circuit breakers for the signal electronic

OBSERVER'S QUADRANT

equipment are located on the switch and circuit

breaker panel (pilot's subpanel, 27, Fig. 2-6, Fig. 5-1 Microphone Switches, Pilot's ani
Chapter 2). Onme of these circuit breakers protects Observer's Throttle Quadrants

Change | 5-3
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Table 3-1

COMMUNICATIONS AND ASSOCIATED ELECTRONICS FQUIPMENT

—— - — —_— —
""""',"r;';.T e L ea on ne I Uperator Hange Remarks ‘F
—— - ek S, .- E— 4 - ]
Communication C €513 ARG Urew communie it ions Priot aml » aml Only pilot’ s set has
Control Panel ‘ and/ar radio eeception | obse rver ' {1 er s nomung capabiliy
and transmission | compartments |
control | J |
—————— | —— ——— + -— 4
VHF/FM Set | AN/ARC-134 | Twn way vaice com- Pt and | Line of | Priot's amt Simultanesus -
| | munications and FM uhserver | wight wiserer y oth VH P
| | homing | Cumpsriments | sible  Unly pd
| | | Bomuing capanidity |
e — = —_— e C— —_— —
VHF /AM Sot AN/AR Tuo-way voice cum Pilo i Wionai ” ity
| | munications niw e

I AN ARC -116

Lwn wan vosee com | Pilw
munications

Antenna Growp

FM_VHF UHF Two-way volce com- Pilot and | Line of | |
| | munications | Observer | sign:
Sease 'M Navigation and direc- Hilot | Lung range |
Homing Uon finding ] ‘ Une of sighy z .
Loop Navigation | Pilot Long range | Fig. 54 lor sorious an
TACAN Navigation | Piion Line of s
sight |
X-flang | Hadar transponder Pilot | Line of |
] | | | nigm | ‘
. |
IFF 1 | IFF transponder Bilot Line of
| sighi | |
e — —_— e — B P —_—
Automatic Navigation and diree | M ! o |
Direction | thon finding ST AL
Finder Ser
TACAN AN/ ARN .52 Savigalion  direction e of
and distance Gining | suht
—— - — — —_— 4
IFF APX- 12 Aireraft mentiication I Pilor Line of
| | position, emergency 2ight
| | conditions
i B — + .
| Gyromagnetie | AN/ASN.4) Navigation Puot Pildits.cumm
| Compass | partment
1 i S
Battery BB-432/A
e == - + 4

| Stalic Inverter LMSC No
| 55086911

I Converts 5 voit de it
115-v0lt ac and 264 { | vide power {ur the
ac W provide jower fur i ‘ amd the gy romaghetic © 7
the actitude gyro, gyro- | TACAN will nut iperate wre
magnebic compass, aml | | the standby inverter (s in s

TACAN | | | |

- — S ——

T

| The standt~ inverter wili ¢

5-10. MICROPHONE SWITCHES (OBSERVER'S
COMPARTMENT). As inthe priot's compartment.

two separate microphone switches

MIC, are installed on the observer's throttle guad-

rant. These press-to-tulk switches are used in the 5-12. COMMUNICATIONS £QUIPMENT

same way as the pulot's switchas. However, unless 3-12ZA. The communicuations squipment in-

the observer is {lving the aireradt. for interphone stalled in YO-3A tirerall consists of the fol-
operation he normadly will usc the nucrophane switch lowing: the mlot's VHF/FM command and
mounted on the fHloor of the observer's compartment homing radio set (AN/ARC-114). the ohscrver's

(25, Fig. 2-7. Chapter 2). This switch controls the

5-4 Change 1

observer's micro W tor interphone communi
tions only .

5-1. DESCRIPTION AND OPERATION OF
COMMUNICATIONS EQUIPMENT

marked INT and

VIF/FM radio set, which features two way
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voice communication but not homing capability. and
either a VHF/AM radio set (AN/ARC-115) or a UHF
AM radio set (AN/ARC-116;

5-13 COMMUNICATION CONTROL PANELS, Two
wdentical communiciation control panels. one an each
flight compartment (12, Fig 2-6. Chapter 2, 3,

Fig. 2-7, Chapter 2), provide .o means by which the
pilot or vbserver can sclect and control the varius
radio equipment and the intorphone svstem. Any
receiver/transmitler tor vinee transmission and all

receiver circuits can he momtured

5-14. OPERATING CONTROLS . All viwerating con-

trols and panel lamps are mounted on the tront panel

of each communication control anit (FKie o -2) I'he

operating controls consist ol seven receiver ON-OFF

toggle switches. o HOT MIKE togile switch, d4 six-
position rotary sclector switch and a4 volume control
The functions of thesc controls are indicated i Table
-2

5-153 OPERATING THE COMMUNICATION CON-
TROL UNIT

RECEIVER SWITCHES
1 = ARC-114 (PILOT)
2 - ARC-114

Chapter 5
Section Il

=16, RADIO THANSMISSION  The communicition
cuntrol cireuits voute audio signads Lo the VED |

VHF/AM or UHEF "AM transn

radio triansmiss=ion Uhe desired trans

lected by rotating the rotiary selector
transmitter bosition (L, 2003 4. or O as<idned 0
that particular transmitter Vosidetone il
heard from the radio set to indicat

18 being accomphished.  To transmit o

use the MIC press-to-talk switen oo gt

tle quadrant. The microg

the selected radio transmitter  and the mies

be transmitted on the requency selected lor that

transmitter
NOTE
Sumultaneous transmission tram both V)
FM radios 1> not possible  Prioe to tra;

mitting on either
member desir
the other crew member 4oy
that he is going tu trinsm
form him wihen he has completod
transmission

FM radiu set b Gl

3 - ARC-115

4 - NOT USED

5-ARC 114 (OBSERVER

AUX - NOT USED

NAV — ADF AUDIO, TACAN
AUDIO

FUNCTICN SELECTOR PCSITIONS

1 — ARC-114 (PILCT)

2 - ARC-116

3 - ARC-115

4 — NCT USED

5 - ARC-114 (CBSERVER)

Fig. 5-2 Commumcation System Control Pancl

5-5
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| O
| Table 5-2
COMMUNICATION SYSTEM CONTROL PANEL CONTROLS AND FUNCTIONS
' (SEE FIG. 5-2)
|
|
! Control Function
{ Receiver switches: ;
| (spst toggle) In ON Position:
Switch 1 Connects pilot's VHF/FM receiver audio line to nheadset .
2 Connects pilot's UHF/AM receiver audio line to headset .
3 Connects pilot's VHF/AM receiver audio line to headsert . ‘
|
i 4 Not used .
! 5 Connects observer's VHF/FM recciver audio line to
headset.
AUX receiver switch| Not used.
NAV receiver switch|Connects ARN-89 ADF receiver and TACAN audio lines |
to headset.
VOL control Adjusts headset volume level (except warning tone).
NOTE
The IFF audio line is connected to the |
amplifier input and is continually monitored ’
Selector switch (six-
position rotary) Provides for selection and control of radio transmitters .
Switch Position
ICS Enables interphone operation wnen INT ‘
microphone switch or observer s floor- |
mounted switch is depressed.
|
1 Enables pilot's VHF/FM transmitter
when MIC press-to-talk switeh is
depressed. i
2 Enables UHF/AM transmitter (pilot's ‘
' compartment only) when MIC press- i
to-talk switch is depressed. I
3 Enables VHF /AM transmitter when ‘
MIC press-to-talk switch 1s depressed. |
4 Not used.
5 Enables observer's VHEF/FM trans-
mitter when MIC press-to-talk switch
is depressed.
HOT MIKE switch In HOT MIKE position, permits hands-free intercom-
(spst toggle) munication on the interphone line.
' 1 G Indicates application of radio punel light power; does not
ps DS1, DSz indicate application of power required for operation.
5-6

I
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RADIO RECEPTION

ceiver audio signals can be selected by the pilot or

5-17. Any, or all, of the re-
observer through use of the receiver toggle switches
on the communication control panel. The recetvers
associated with selected transmitters are automatic -
ally monitored when their particular transmitters are
selected. To monitor any other receiver, the pilot
or observer can turn on the associated receiver

switch.

5-18. INTERPHONE OPERATION. The interphone
system can be used regurdiess of the pasition of the
rotary selector switch on the communication control
panel.

cause interphone operation 1s accomplished by means

(The ICS position 15 not normally used be-

of individual INT switches on the pilot's and observ-
er's throttle quadrants and the floor switch in the
observer's compartment. As indicated vreviously,
the observer's floor switch operates in the inter-
phone mode only; for radio transmissions from the
observer's station it is necessary to use the MIC

switch on the observer's throttle quadrant.)

To turn interphone on

a. GRD-OFF-FLT switch— GRD (FLT is APU is
unavailable)

b. VOL centrol (communication control panel) —= AS
DESIRED.

To transmit over interphone-

Chapter 5
Section Il

observer's) and speak into the microphone  Sidetone
will be heard, indicating proper operation. Relcise
the press-to-talk switch when the message 1s o
pleted. If hand-free interphone operition is Jesired
set the HOT MIKE switch to the on (up) positior
gardless of selector switch position. all speech
be applied to the interphone line  Set the s
OFF when hot-microphone operation 1s not reoussed
any noise picked up by the microphane
the interphone line .

vl ag

NOTE

The observer's foot switch is used in lieu
of the MIC pushbutton and will kev the unit
selected by the transmitter selector

5-19. DESCRIPTION OF VHF/FM RADIO SET

AN/ARC-114
5-20 The VHF/FM Radio Set AN/ARC-

Lid prosides

two-way communications between air -t

alr or ar

to-ground radio units The operating modes of 1o
VHF/FM radio set are listed in Table o-8  and 4 tunc-
tional block diagram of the VHF/FM commuric atl
system is shown in Fig -4  The set contains
multichannel tunable main receiver transmitter inad

a fixed-tuned guiard receiver  The main channe]

receiver/transmitler vperiates on any une of

nels. spaced in 50-nilohertz (kliz) tnerements [ re
guard receiver is {ixed tuned in the 40 - to 4.
Megahertz (MHz) frequency range  The set will Hame
on any frequency -modulated signal withn the

regue

cy range of 30. 09 10 75 95 MHz (pilot s set oniv) [ oe
a. Transmitter selector switch (communiecation .
control panel) — ANY POSITION. anteana system for the VHF/FM radio consists of °
b. INT switch (pilot's or observer's) — DEPRESS, FM communications antenna (3, Fiy 5-4) and the
Depress the INT press-to-talk switch (pilot's or single-element FM homing antenna (2 Fig 5-4
Table 5-3
OPERATING MODES OF VHF/FM RADIO SETS (AN, ARC -1 14)
Unit Mode 1 Maode 2 Mode 3 Mude 4
Pilot's X (o] R H
Observer's (o] X R XR
X = Transmit
O — Inoperative
R - Receive
H - Homing
5-7



= -3 -
f
, Chapter 5
Section |l LMS5C-D148159
COMMUNICATION HOMING
ANTENNA ANTENNA
HEADING-RADIC
BEARING INDICATOR
ID=1351 A
LOW-PASS ’
| FILTER
)
i COUPLER
/| PILOT 'S PILOT'S
= 2 MUNICATION
I I e S P CA T
! AN ARC-114 S TR
f 4 ~=0233J3 ARC
i JUNCTION
i BOX |
! |
by OBSERVER'S [— | .
& RADIO SET L (S8 il e p
| u SYSTEM CONTROL
[ r— AN ARC-114 C-8533 ARE
DC
POWER
SUPPLY
Fig. 5-3 VUHE. FM Comumunication susten 1 une toiad Block Dyecran

|. ADF SENSE

- VHF/FM HOMING

. VHF/FM COMMUNICATIONS
. RADAPR REACON (NOT USED

oW N

-

5-8 Change | -
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. COMBINED VHF UHF AM
. IFF

. TACAN

. ADF LOOP

@ N o W,

ma Location Diagieam
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COMMUNICATIONS
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5-21. AN/ARC-114 CONTROL PANELS. One AN/
ARC-114 control panel, marked VHF FM COMM, is
located on the pilot's instrument subpanel, (13, Fig.
2-6, Chapter 2), and a second  identical control panel
is located on the chserver's subpanel (6, Fig. 2.7,
Chapter 2). The coatrols on each panel and their re-
lated functions are as follows (see Fig 5-5):

a. MEGACYCLES INDICATOR — displays the fre-
quency to which the main recewver/transmitter is
tuned.

b. LEFT-HAND MEGACYCLES CONTROL KNOB —
tunes the main receiver/transmitter in L-MHz steps,
as indicated by the first two digits on the MEGA -
CYCLES indicator (The guard receiver is fixed
tuned. )

¢. RIGHT-HAND MEGACYCLES CONTROL KNOB -
tunes the main receiver/transmitter 1 U 03 MHz (50-
kHz) steps, as indicated by the lust two digits of the
MEGACYCLES indicator (lhe guard receiver is
fixed tuned. )

d. RCVR TEST PUSHBUTTON -when depressed .,
injects a notse signul into the main receiver to pro-
vide an audible indication that the recelver s per-
forming properly

‘e. FUNCTION SELECTOR SWITCIH =4 rotary,
five-position switch that selects the aperating mede
of the radio. With the switch at OFF, jower is
removed from the radio. With the switeh at T/R.
the radio functions as a transceiver on the selected
frequency. With the switch on /R GUARD. the
radio functions as a transeeiver on Lhe sclected fre -
quency and also recetves the guard Lrequency . With
the switch at HOMING . the set wiil provide noming
signals to directional indicator ID-1231A (67, Fig
2-6, Chapter 2) and mav also be operated as i trans-
ceiver on the main chunnels displaved on the MEGA-
CYCLES indicator. The RETRAN position is not
used.

f. SQUELCH SCREWDRIVER ADJUSTMENT — used
by maintenance personnel to adjust the level at which
receiver signals are squelched.

g AUDIO CONTROL KNOB - adjusts the level of
the audio output.

5-22. The pilot's VHF/FM radio set is connected to
the communication control panel at receiver switch
No. 1 and at the No. 1 position of the transmitter se-
lector switch. (The observer's VHF/FM set is con-
nected to receiver Switch No. 5 and at the No. 5
transmitter position.)

5-23. AN/ARC-114 OPERATION.

Chapter 5
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3-24. RADIO RECEPTION.

To turn set on and receive:

2. GRD-OFF-FLT switch— GRD (FLT of APU 5
not available).
b. Receiver switch No. | {communicution conirol
panel) — ON
¢. Functlon selector switeh (radio panel) =T R
d. AUDIO control knob — AS DESIRED
CAUTION
Operation of the FM homing svstem (<
unreliable hetween 32 and 76 \HL
Caution should be exereised sine
crossover indications are obiserviod i
the 52 and 76 MU frequeney 1t

¢ lalse

5-25. T/R GUARD MUDE,

4. Turn the radio set on as descrined in para-
graph 5-24.

b. Place the function selector switeh in T/R
GUARD position.

¢. Operate the radio set in the same manno: 13
for T/R operation.

NOTE

Guard channel recepuion 1s not
by the settings of the mega
trols. If gunrd channel s
while receiving signils on o :
communiciation channel doty he main
receiver by roluting the megiaeycles con
trol to an open channel  [his aill pern
only the priority guird channel signal to
be monitored

NOTE
If traffic is heard on the juard cnannel
and miSsion operation pernt switch
main recewver o guard frogeeney and
provide whatever communieution= jas) -1
ance 15 required (i.e., relay of messa
answering distress calls. otc..

3-26. HOMING MODE (PILOT'S RADIO INLY

a. Turn the radio on us deseribed in paragra
5-24.

b. Place the function selector switch in HOMIG
position.
€. Adjust the megacycles controls for the desired
homing frequency
NOTE
If desired, the audio output of the radin
Set may be monitored during the homing
operation. )
d. Observe the homing output indication on bearinge -
heading indicator [D-13514.

Change 1 5.9




Chapter 5
Section Il

LMSC-D148159

Fig. 5-5 AN/ARC-114 Control Panel

3=27. RADIO TRANSMISSION .

NOTE

Simultaneous transimission from
VHE/FM idins La not
W transmitting on eithes
the crew memher desit
will intorm tie i
interphone 1
and also intorm hum when he has com-
pleted his transmission

f 1S duing W transniit

lo transmut:

a. Turn the radio on as described in par 1 riaph

3=24.

b Place the trunsmitter selector switch fcommuni-

N0 | pusition (lor pilot's

el

cation control p.
set) or the No 3 position (tor observer' s set)

¢. Function selector U rado panel) - T/IR
d. Frequency selector controls (radio panely — A8
DESIRED
e. Microphone switeh (MIC) — DEDPRESS. Speak
into microphone,

25, RADIO SHUTDOW N

To turn set olt

4 Function selectur swateh (both radio [N

5-10

plot's und observer' s myt lits ! 1
lunction selectog 1

server's padio panels must b 1 the

betare hoth VHT 10 sots 1

Y DESCRIPTION OF VHE/AM RADIO sET AN

-0 The VHF/AM Radio Set AN/ AR( L13 is an a1

borne radio comn Lionts sel Wt prow
alr or ar-te-ground Mcdations u t !
uency range of 116,000 to 149,975 Milz Iite o

receiver and transmitter operate on s ool

channels , spaced in 25-LHe increment [he suar

¢ 18- 1o 124-Mils I

reg er is [ixed tuned (n

v
quency range.  Principal components of g VHE
radio sct are a rec clver . a transmitter L cuntrol
panel, and an antenna he control pancl proside
means of bE]l'L'Lln‘..: the mode of operation, adju sting

the audio output level | selecting the desired cenve

and transmitter frequency , and adjusting
(accomplished by maintenance persunnel) I'he an
lenna (5. Fig 2-4) is mounted at the Lip of the very

cal stabilizer

I

e
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5-31. AN/ARC-113 CONTROL PANEI

ARC-115 control panel (Fig 5-6), marsed VHE AM

The AN/

COMM., is located on the right-hand side ol the pilot's
subpanel (13, Fig. -t. Chapter 2). The controls and

their related functions are as tollows

a. LEFT-HAND MEGACYCLES INDICATOR - dis-
plays the frequency to which the main receiver/trans-
mitter is tuned

b. LEFT-HAND MEGACYCLLES CONTROL KNOB -
A rotary control that tunes the maan receiver/trans-
mitter in 1-MHz steps  as indicated by the {1rst three
digits on the MEGACYC L L= indicator {Ihe guard
receiver is fixed tuned )

¢. RIGHT-HAND MEG LES CONTROL KNOB -
a rotary control that tunes the mun receiver; Lrans-
mitter in 25-kKHz steps. as indweated hy
digits of the MEGACYCLES
ceiver is [ixed tuned. )

st three

indicator, (The guiard re-

d. RCVR TEST PUSIHBUTTON = when depressed
injects a2 nuise swunid into the npan receiver to pro-
vide an audible indication that the reeciver 18 per-
forming properly

e. FUNCTION SELECTOR SWTICH L hive

rotary switch that sets the vperaling mode ol the

wisition

s bt - e
Chapter §
Section Il
radio. With the switeh at OFF, power is removed

from the radio. Wit witch at T/R, t
functions as o transcoy m the selected trequer
With the switch at /R GUARD H

as o branseeiver on Lhe sel

vted

recewves the muird frequeney It FRAN
positions are not usced,

[. SQUELCH SCREWDRIVER ADJUSTMENT — 4
by maintenance personnel to adst the level a
recewer signals are squclehed

g. AUDIO CONTROL KNOB —a potary control that

adjusts the level ol the audie output

3-42. The VHE

AM radio set 18 connccted to the

communication control panel at recewver switch No

and the No. 3 position of the transmitter selector

switeh

3-33. AN/ARC-115 OPERATION
5-34. RADIO RECEPTION

To turn sct on and recenn

1. GRD-OFF-FLT switch= GRD (FLT :f Al ;s
not avatlavle)

Fig. 5-6 AN/ARC-113 Control Panel

5-M
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NOTE

I trallee is heard on the suaed channel
and mission opecatien permils. <o teh
matn recever to guaed trequency and
provide whatever communications

assistance 1s required (oe. o rebay ol
HICSsAnes, answering distress cadls,
cte.).

b. Receiver switch No 3 (communication control
panel) = ON.

¢ Function selector switeh (radio panel) — T/R
d.  AUDIO control knob — AS DESIRED
5-35 T/R GUARD MODL
. a:“ Turn the radio set on us described in paragraph
h. Place the function selector switch in the T/R
GUARD position.,

c. Operate the radio set in the same manner as for
T/R operation.

NOTE

Guard channel reception is not atfected
by the settings ot the megacycles con-
trols. If guard chanoel signals are
heard while recewving swgnals on 3 main
receiver communicution channel, de-
tune the main recenver rotating e
megacycles control to an open channel
This will permit only the priority gwird
channel signal o be monitored

5-36 HADIO TRANSMISSION
To transaout:

a. Turn the radio on as described in paragraph
5-3+4

h. Place the transmitter selector switch (com-
b

munication control panel) in the No. 3 position.
¢. Function selector switeh (racio punely) = T/R.

d. Frequencey selector comrols (radio panel) — AS
DESIRED

. Microphone switeh (MIC) - DEPRESS. Speak
into the microphone

5-37 RADIO SIIUTDOWN
To turn set off:
a. Function sclector switch = OFF.

5-38. DESCRIPTION OF UHF/AM RADIO SET AN/
ARC-116

5-12
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5-39 The UHF/AM Radio-Set AN ARC-116 provides
IWU-WQ_\' voIce commudedtions, il -to-a1r or air-to-
ground, within the [requency ranse of 225,00 to
399.95 MHz. The mun recerver and Lransmitter
operate on any onc of 5500 channels, spaced a0
kHz increments. The guard receiver s Loved a

in the 238- to 248-MHz frequency range.  Prines ol
compaonents of the UHE/AM radio set are 2 recen
atransmitter, a control panel, and an antenna. e
control [u'.mul provides the means of soled L the
mode of operation, adjusting T.-iu" i outjat bevel
selecting the desived vocerver and transmittor fo

quency, and adjusting the squeleh level Gocom

by maintenance personnel).  The antenns (5 Fig. 2-

is mounted at the up of the vertical stubilizer

5-40. AN/ARC-116 CONTROL PANI | The AN
ARC-116 control pancl (Fig. 5-7) marked LHE A3
is located on the right-hand side of the pilot's suls
panel (15, Fig -6, Chapter 2). The controls and

their related functions are as tollows

a. MEGACYCLES INDICATOR — disy
quency to which the recetver/transmit

b, LEFT-HAND MEGACYCLLES C
a rotary control that tunes the ma
mitter in 10-MHe steps  as indic 44y th
digits of the MEGACYCLES indicator 11
ceiver is fixed wned )

c. CENTER MEGACYCLE CONTROL KNS
rotary control that tunes the main recen er
in 1-MHz steps  as indicated by th

tiard digit ot

MEGACYCLES indicitor (The guard receiver is 1o

tuned. )

d. RIGHT-HAND MEGACYCLES CONTROL Ko
a rotary control that tunes the
mitter in 50-KkHz steps. as indicated by b last
digits of the MEGACYCLES indicato
receiver is fixed tuned )

e, RCVR TEST PUSHBUTTON Hen Hepiresse
injects a noise suunal o the man rocciver b
vide an audible indication that the rooeiver 1s oy
forming properly.

f. FUNCTION SELECTOR SWITCH 1 live -
position rotary switch thut sets the wrating moek
of the radio. With the switeh at OFF  jumer 1= 10 -
moved from the radice. \With the switen on 'R
radio functions as a transceiver on the se
quency. With the switch un T/R GUARD ., the rad
functions as a transceiver on the solectod trequeny
and receives the guard Ireguency The D/F and
RETRAN positions are not used. -

"-__._______‘-——--—__:"

3
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Fig. 5-7 ARC-116 Control Panel

g. SQUELCH SCREWDRIVER ADJUSTMENT = used
by maintenance personnel to adjust the tevel at which
receiver signals are squelched.

h. AUDIO CONTROL KNOB =1 rota ry control that
adjusts the level of the audio outpur.

5-41. The UHF/AM radio set is connected w the
vommunication control pancl at receiver switeh No, 2

and at the No. 2 position of the triansmitler selector

Switch.
5-42. AN/ARC-116 OPERATION

5-43 RADIO RECEVTION

To turn set on and recerve:

a. GRD-OFF-FLT switch - GRD (FLT if Al 15
not available)

b. Receiver swilcn No. 2 (communication control
panel) = ON

¢ Function selector switch (radio panel) = T/R,

d. AUDIO control knob = AS DESIRED

5-44. T/R GUARD MODE

a Turn the radio set on as described in paragraph
43

iy Place the tuncetion sclector switeh inthe T/R

GUARD position

¢, Operate the radis set in the s:aome manneyr as |
I'/R operation,

NOTE

Guard channel re
hy the settings of the
If guard channel signils
recei
munical L1
ceiver by rotating the megacs ol
o an open channel Lhis will pery
the priority suard clannel sisnad to e
monitored

U tratlic is heard
and mission

N roe
provide wh
assistianct

S reyulred (gL, reliay ol
messaues, answering distress v
etc.).

5-45. RADIO TRANSMISSION

Fo transmit:

5-13
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§-38 ADF CONTROL PANEL. The ADF control

panel (2, Fig 2-6. Chapter 2) marked ADF RCVR
is located on the lett-hand side of the pilotUs com-
partment, adjicent to the throttle quadrant. The con
trols and their related tunctions are as tollows (see

Fig. 5-8)

a. AUDIO CONTROL RKNO = a rotary control that
adjusts the siznad outpat level, Wit the function
selector switch at COMID, the AUDIO control adjusts
the audio outjut. With the switeir at ANT o LOOLY,
the AUDIO control adjusts the RE ciun ol that portion
of the system.

b. FUNCTION SELECTOR SWITCIH - a Llour-
position rotary switch uscd to select the direction-
finding mexic. the awitet at OUF, the
(Z()"li)ﬁ.i‘.‘ receivet 5 Oll. witen Jdb Liw
COMP position, the reve s oon, and the
automatic chrection=Limly rebivated. In
the ANT position, the s t
radio receiver. With the
the manual rectiom=lunedis s activated, re-
quiring manual rotation ot the leoo antenna .,

e

c. LOOP L-RR CONTROL sWITCH = ysed during the
manual divection-tina ! i

potentionme
control w
available,
antenna rotites ol
inereases as the switoh is dvaneed b
tation of the s
antenna in t cetion at the same
variable speeds as described tor cluchwise volation.,

s a

I, return=-to-=conter
e rclovin se selection

K. the loap

b ratialuedd Lo

Antenm o tion s
LIt. Ro-

sorotates the

wop

¢ contor

LOOP position,

Chapter 5
Section ||

d. COARSE TUNE CONTROL KNOB - a rotary
control that tunes the recerver in 100-kH2 stey
indicated by the first two digits of the KILOCYCLE>
indicator.

e. FINE TUNE CONTROL KNOB —a r
that tunes the receiver witinn the range sq
the coarse tune control knolb,

f. KILOCYCLESINDICATOR — displavs the trequencs
to which the recelver is tuned

v. TUNE INDICATOR = rovide
relavve strenah swihule tuning radiv receiver to
';Ll.‘t‘;“l :'.H'l»r ‘l_‘ﬂ'll.

monaicatim I

he CW-VOICE-TEST sWITCIHl — i three-iwosit
toggle switch sprin inided awa the TEs |

position. With the switeh il thi ¥
sclector svateh at CONMEP, o vsetllator cen

an audible tone tor tuning t ostation. Sett

the switeh at CW i the (unetion sclector st t
ANT or LOOP enab

os the BEOto permit wining

CW station, MWl i VOICE-TE>T ~uit ot al
VOICE, the roceiver operiates (s o

With the switeh held on the
function sclector switen
slews through 1=0

SO checking

tirection-tindinz mode of the system.

5-07  AN/ARN-89 OPERATION

T'u turn

a. GRD-OFF-FLT suwiteh = GRD(FLT if AL
not available)

b, NAV switch (communication control panely = %

Fig 53-8 ADF Contrul Panel

5-15
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: aon
i S
r. tow set as a radio receiver:
a. Yunction selector switch — ANT POSITION.
f b Aalocycles coarse and fine tuning controls — AS
DE ~RED
¢. VW-VOICE-TEST switch — VOICE (CW POSI-
T1OX FOR CW RECEPTION).
d. Fue tunng control — ADJUST. Adjust for
mani=um (upward) deflection on TUNE indicator.
e. AUDIO control — AS DESIRED.
To operate set in COME mode:
a  Turnthe ADF set on (as described in steps a
and b paragraph 5-57)
b. Function selector switch — COMP POSITION.
¢ ID-1351A bearing-heading indicator — Observe the
indicated relative bearing of the radio transmitter from
the aircraft.
NOTE
To test the ADF svstem, set the CW-
VOICE-TEST togyle switeh to TEST.
Check to see that the [D-1351A bearing-
heading indicator display changes by
180 degrees. After test. return the
CW-VOICE-TEST switch to VOICE for
normal operation.
To ~cerate set in ANT mode:
a  Turn the ADF set on (as described in steps a.
and b . paragraph 5-57)
b. Function selector switch — ANT POSITION.
c. Headset = MONITOR. Monitor the received in-
forr.ation hy listening in the headset.
To rz=rate set {n LOOP mode;
a Turnthe ADF get on (as described in steps a.
and *  paragraph 5-57)
b. Function selector switch — LOOP POSITION.
1 cr fjl.' ';I‘riL;nR switch = ROTATE. Rotate switch to
Ty Sl . l; L (R) position to obtain audio and tune-
imi atrw null. Release switch to return to center
fwa tlim
NOTE
::1 ::u.r:m!: ié::aratlm two null posi-
“na, scpara Y 180 degre .
| I Obained. Erees, may
5.18
—
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To turn ADF set off:

a. Function selector switch = OFF

5-58. BEARING-HEADING INDICATOR ID-1351A
The ID-1351A bearing-heading indicator (67 Fig
2-6, Chapter 2) is used in conjunction with the gyro-
magnetic compass, the AN/ARN-89 Automutic Direc-
tion Finder Set, and the AN/ARC-114 VHF, FM radio
receiver (homing mode)  Inthg automatie direction
finding mode
glves the relative bearing of a signal being received
via the ADF receiver
lowing features

the ID-1331A bearing-heading indicator

[he indicator also has the tol
a stution-passage meter, which in-
dicates that the aircraft is progressing toward or
away from an FM station. a compass-power warning
flag, which shows "OFF" when the compuss syslem
18 not receiving power or when a malfunction oceurs
an FM steering ladicator with associated on-off indic.-
tor:. a compass-system svnchromizing hnob. which is
used to align the compass card, and an FM signal-
strength indicator

supplied from the ADY radio receiver

Input to the bearing indicator 1s
inputs to the
signal-strength indicator, the FM steering indicator
and the station-approach indicator are supphied by tie
VHF/FM radio receiver.

5-59. DESCRIPTION OF TACANSET AN ARN- (V)

5-60. TACAN Set AN/ARN-52(V) is an airborne nas ;-
gational system that operates in conjunction with 4
selected fixed ground station beacun or witn another
cooperating aircraft equpped with TACAN, The set
operates on any of 126 caannels In the UHF (1,000
MHz) band. In the receive (REC) mode of operatiun
the set provides continuous information on the bearinz

(azimuth angle) from the aircraft o the selected bea-

con. In the transmit/receive (T/R) mode of operation,

the set provides contin.ous tnformation on the line-of-
sight distance from the aircraft to the selected heacon
In the T/R and
REC modes, the beacon is identified by an identity

in addition to bearing (niormaton.

tone gignal heard in the neadset when the NAV switch

on the communication s+ stem contral panel is ON,

1
!
|
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In the air-to-air mode of operation, the TACAN set leads to or from the sclected TACAN heacon and t
prov ides continuous intormation on e line ot -sight amount ol course deviation from the selected bearing
distance between o cooperalimg wireralt when vach The BDHI shows the bearing (azimuth angler from Lo

is equipped with TACAN The maximum operating
range of the equipment in any ol the three modes of

operation 1s approsimil Iv Soo miules. but actual

range is. of course, a lunction ol altitude.

aireralt to a selected ground TACAN beacon meas

ured clockwise [rom magnetlc norw and tne dista

(slunt range) to that station lhe BDHIT also tune

as a readout device lor the gyromasnelic cotnpas s

5-61. C-2010/ARN-72(V) TACAN CONTROL PANEL tem and tor the ADF system (needle Joo 2

The TACAN control panel. marked TAC

on the extreme lelt-hand side ot the pilot's compart-

ment (1. Fig. 2-6. Chuapter 2y, The controls and

their functions are as tolluws (see Fig

a. CHAN CONTROIL KNOD ~ scicets any of 126

TACAN channcls.

AN

5-9)

is located G-63. AN/ARN-G2(V) OPERATION

G-64. TURNOXN PROCLEDURE This pu

scribes the general procedure lor turning on the

TACAN set. See paragruphs J-60 through H-67 1

operation of the set in the various operational nish

b. VOL CONTROL KXOD = adiusts the level ol the NOTE
station wdentity tone. The TAC AN set must he tutieid of (o
. FUNCTION SELECTOR SWITCH  POE to taxt amd takeotl ot reguired Whet
four-position switeh thet sclects the operating mode the TAC AN sets turned on. the
of the TACAN sel. Wath the swileh at OFF, nower fathur g flazs w il apgs
is removed from tae sct. switch at REC et horizon and the ovea comy
The system 1S iy Lae t'voc i vowhe oned Lhe set will course imhicator This .l
provide heaving ol wdentity anlormation Lo @ se- condition, .ol the flags st Hsafipe
Tlected TACAN Doty Wit e suitehyat 7R Lhe and the system assune i L
system provides beacins am identiby stoals anl lso inee within 50 seconxds
slant-1 t sebevted PACAN beacon.

With the
line-ol-si
with TACAN

d. PANEL LAMPS - twogx
panel tlumination

5-62. TACAN NAVIGATION INSTRUMENTS

ing and distunce mlormation lrmn the TACAN set s

displayed on the [D-557 ARN TACAN Course Indica-

Linee o another areratt equipped

Lo turn sel

AL Wi sy stemy pielieates the

. GRD-OFF-FLT switch = GRD (F LT as AlY
not available),

P Lanps provide

h. Receiver NAV switch (communmcation conty

Boags panel) = ON

c.  Function sclector switch = AS DESIRED 50
paragraphs 5=65 through 5-67)

d. CHAN control snob = SELECT DESIRED 1 AC

tor and the ID-6G63/U TACAN Bearing - Distance CHANNEL
Heading Indicator (BDIT (See Fig. 5-10.+ The e. Allow 3 minutes for warmup ul the set
course indicator shows whether the selecwed course [. VOL control knob — AS DESIRED

Fig

Nk 2]
“\ 1} 1’- “ ¥
|l./ @r i ¢
("9

5-9 TACAN Control Panel

Change |

5-17
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(a) ID-387/ARN TACAN Course Indicatar

(by ID-G63/U TACAN Dea
Indicator (BDI)

s-Distance-Heading

Fig. 5-10 TACAN Nuvigation Instruments

5-65 RECEIVE (REC) MODE In the receive mode
of operation, the TACAN s¢t receives signals from a
selected TACAN heacon, and these signals provide
bearing information
To operate sctin receive maode:

a. Turn the TACAN set on as described in para-
graph 5-64

b. Function sclector switch = REC POSITION

¢. CHAN control knoh
CHANNEL

d. VOL control knob — AS DESIRED

SELECT DESIRED TACAN

5-18
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e. The bearing pointer of the BDHI will indicate the
bearing from the wmrcerall to the selected FACAN
heacon.

f. Note the TACAN bearing vewding on the BDIH]
Adjust the SET i g 3 [3ENS i

s0 that the TAC WL LT ty Ll

Orient the airera Ly Thic 1

the TACAN L I t

course indicator shouli b it e !

tion of this needle s 1t fation

selected TACAN Learing. Doviatio

needle to the richt of conter | < tthe

eraft is to the lett of the desure L. D |
the vertical needle to tiw lett o nedt thad

the aircralt is to the preght of the des
the aireraft flvins the TACAN Hearin
the BDHI aml the SET landb on 1y :
adjusted to thus TACAN bearing  a L ILO)]
tion ol the cour se itor T RO \
be obscrvedd W el !
sacon it eoradiald
1l bl Liation
Morse coded lotte: iidenti [
clearly over the hendset The Lo
tone 18 controlle 1 S| tr'el
control pancl (Fig 5-9).  The bearing alurm | (]
the course indicator will aot
g. Turn the arer 1 1 oo L o
to arrive at the 4 I Lo ad
on the desore t t
indicator 1s contered o ‘
heard, and the TO-FRON ind
dicator indicates AH1L i
selected radial o 1ne 1 ra
radial. The bearn v HI ! [

tor will not b n v

5-66. TRANSMIT-RECELIVE (T 11 Mobl I the
transmit-vrecenve mode of operation, the TACAN

transmits interrogation s n

signads [rom a selected |
uses the veply signids to derive Une-of-sioht distane
to the beacon. It also receives sionals from tha
beacon that provide bhearing intormation ias de

in paragraph 5-67)

To operate setan tran=mit yece e mode.

a. Turn the TACAN set on as deseribed in para
graph 5-64

b. Function selector sviteh - TR POSITION,

c. CHAN control knoi,
FACAN CHANNEL.

SELECT DESIRED

d. VOL control knot A5 DESIRED.
e. The distance numerals ol the distance il
should rotate during the scarch moie and then -
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abruptly, indicating the distance of the aircraft {rom
the beacon. The distance tlag alarm should be in
view during the search mode and out ol view after
distance lock-on s achweved., The distance indicator
should then continuously track the distance between
the aircraft and the beacon. The bearing pointer of
the BDHI will indicate the bearing of the aiveralt
from the selected beacon (see steps e through

g .- paragraph 5-65)

5-67. AIR-TO-AIR (A/A) MODE. In the air-w-air
mode of operation, the TACAN set in cach cooperat-
ing aircraft transmits interrogation signals that
initiate reply signals from the corresponding TACAN
set in another alrcraft. Each set uses the received

reply signals to derive line-of-sight distance.

To operate set in air-to-air mode:
NOTE

Operation in the atr -to-air mode re-
quires prearrangement with a couperuak-
ing aircraft . The second aircraft must
be equipped with TACAN equipment that
is set to the air-to-air mode of opera-
tion and tuned to a channel 61 channels
away from the channel setting of the
TACAN set in the first wreratt. In
addition, the line=of-sight distance
between the two mircrait cannot exceed
300 miles. Ome aircraft may reply to
as many as five others. hut the TACAN
set will display only the distuance to one
of the five other aircraft. Bearing in-
formation is not provided in the air-to-
air mode

a. Turn on the TACAN set as described in para-
graph 5-64.

b. Function selector switch = A/A POSITION.

c. CHAN control knob = SELECT DESIRED TACAN
CHANNEL.

d. VOL control knob = AS DESIRED

e. The distance indicator on the BDHI should loek-
on and continuously track the distance between the two
alreraft. The distance {lag alarm should be in view
during the search mode and out of view after lock-on
is achieved.

5-68. SHUTDOWN PROCEDURE.

To turn set off:

a. Function selector switch (TACAN control
panel) - OFF.

b. Receiver NAV switch (communication control
panel) — OFF.

Chapter 5
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5-69. RADAR BEACON (RT-B55-UPN-25).

5-70. DESCRIPTION. Complete provisions have been
made for installation of the radur beacon in the YO -4A
aircraft. The radar beacon (4, Fig 5-4) is a solid-
state encoder/transponder that increases the capihili-
tes of X-band radars by receiving pulsed interroza
tions from a radar set and then transmitting pulsed
replies of much greater signal strength in the same
frequency band Equipment adjustment and mode se-

lection are accomplished by maintenance personnel

5-71. OPERATION
installed, the pilot can enadle it by turming on e

When the beacon transponder 18

safety guarded toggle switch marked HADAR BEACON

tlot's circuit breaker panel, 27, Fig. 2-6
s -

Chapter 2).

5-72. IFF EQUIPMENT
5-73. DESCRIPTION

3-74. The IFF equipment consists ol a transponder
system that avtomatically presents positive intorima-
tion on aircraft identification, position. and emer; -
ency conditions (if they exist) to suitably equipied
aircraft or surface facilities within the operationa
range of the system. The receiver secuon ojsrtes
on a frequency of 1,030 MHz, and the transmitter
section operates on a frequency of 1, 090 Mz, = w-
cially coded identification of position (1¥) and
emergency signals may be transmitted to interrogat-
ing stations when conditions warrant. The rance of
the IFF unit is limited to line-of-sight transmi=-10n

and is dependent on the altitude of the aircraft.
5-75. The IFF transponder will respond only to an
interrogution signal from an external source corres-

ponding to the modes and codes preset in the [F P

control box and in the transponder itscif. The trans-
ponder can be operated in any one of the followinz
categories, each of which may be selected by the
pilot at the IFF transponder control panel (see parua-
graph 5-74);

(1) Low-sensitivity operation

(2) Normal-sensitivity operation

5-19
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(3) Identification of wsition

(4) Emergency operation

5-76. Three independent coding modes are available
to the pilot. The tirst three modes may be used in-
dependently or in combination. Mode 1 provides 32
possible cade conbinations, uny one of which may be
selected in fhight, Mode 2 provides 4, 096G possible
code combinations, but onlv one is availuble since the
Mode 2 selection diuls are not available in tlight and
must be preset on the pround. Mode 3/A provides
4,096 possible codes. anv one of which may be se-

lected in flight Modes C and 4 are not presently used.

5-77. SYSTEM COMPOXNENTS. The LFF system in-
stalled in this aircraft consists of Transponder Set
C-6280 (P)/APX (IFF T ransponder Control Panel)
and the RT359/APX-72 REC/TRAN IFF Antenna (CH
Fig. 5-4)
power to the IFF transceiver. seclects the modes and

The transponder control panel provides

categories of operation. and controls the mode code
settings (except for Mode 2).

5-T8 INTERROGATION, RESPONSE SEQUENCE.
Figure 5-11 is a simplified functional block dJiagram
of the [FF system, showing the interrogation and re-
sponse sequence. Incoming signals. consisting of
pairs of pulses spaced to lorm a code, are trans-
mitted to the receiver in the aircraft, which trans-
The decoder chechs the

If valid, the

decoded signals are sent W the encoder, which pre-

fers them to the decoder
signals for valid code and proper mode
pares the coded reply The coded reply is then sent
through the transmitter and antenna for transmission
to the interrogating source.

5-79. IFF TRANSPONDER CONTROL PANEL C-
6280(P)/APX. The [FF transpunder control panel
(54, Fig. 2-6. Chapter 2) is located al the top center
of the pilot's compartment  All operating and mode
code select switches tor the [FF transponder are loca-
ted on the face of the transponder control panel (Fig
5-12), except forthe Mode 2 code select switches,
which are on the transponder itself. located on the

equipment deck behind the pilot. Table 5-4 contains

5-20
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a list of the controls and indicators on the Lransponder
control panel and brief descriptions of the control

functions

5-80 IFF CODE HOLD CONTROL AND INDICATOR

This feature is not used in the YO-3A aircraft
a-81. OPERATION OF IFF UNIT.

5-82. PRELIMINARY STEPS

nary steps (a. through g,

Perform the prelum:-
below) betore proceedir; tu
the starting procedure (paragraph 5-=3)

4. MASTER control knob (IFF transponder contyo,
panel) — OFF.
b. IDENT-MIC switch - OUT.

. M1, M-2, M-3/A, M-=C, and MODE 4 Switcnes
OUT.

d. AUDIO LIGHT switch — QUT.

€. RAD-TEST-MON switch - OUT.

{. MODE 1 and 3/A select switches — SET. Set -0
required operationil code

2. MODE I code select switeh (on romet
transponder) - CHECK PRESET TO DESIRED COIl;

5-83. STARTING PROCEDURE. Check prelimin.is,
rontrol settings (a. through g.. ubove) tor prope:
posttions, then perform the following starung
procedures:

1. GRD-OFF-FLT switch— GRD (1f APU is not
available)

b. MASTER control knob (1FF transponder conir.|
panei) = SET. Select une of the following switch ro-,
tions. as appropriate-

STBY - une minute for standard temperat sre
conditions and two minutes under s -
treme ranges of operating
temperature,

LOW  — low receiver sensitivity for rece;. g
high-energy signals.

NORM - normal receiver sensitivity

EMER - refer w paragraph 5-56

c. M-1. M-2. and M-3/A switches — ON as required
refer to paragraph 5-54

d  AUDIO-LIGHT switch — OUT.

e. IDENT-MIC switch— OUT (reter to paragruph
5-85). 2

f. RAD-TEST-MON switch— OUT.

O
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INTERROGATOR | ARcrafT i s
STATION | [— TRANSMITTER
? f
RECENVER fz"f{,;f;r;" ENCODER
& =1 [ " |
| | '
TRANSMITTER fe—! | E DECODER
| '
l L RECEIVER

Fig. 5-11 IFF System Simplified Functional Block Diagram

Fig. 5-12 IFF Transponder Control Panel
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Table 5-4

IFF TRANSPONDER CONTROL PANEL CONTROLS AND FUNCTIONS

Control ! Position Function
MASTER control OFF Turns transponder off
STBY Places transponder in warmup (standby) condition
LOW Applies power Lo operate transponder  but at reduced receiver
sensitivity
NORM Applies power to operute transponder at normal receiver
sensitivity
EMER Transmits emergency reply signals to Mode 1. 2. or 3/A inter-
| rogations regardless of mode control sellings
IDENT-MIC switch IDENT When momentarily actuated (switch s spring-loaded returnm
initiates wdenttication ot position reply tor approatmutely 25
seconds
ouT Prevents triggering of identification of position reply
MIC Not used.
M-1 switch ON Enal;les transponder to reply to Mode | interrogations
ouT Disables reply 1o Mode | interrogations
TEST Not used
M-2 switch ON Enables the transponder to reply to Mode 2 interrogations
ouT Disables reply to Mode 2 interrogations
TEST Not used
M-3/A switch ON Enables the transponder to reply to Mode 3/A interrogations
ouT Disables reply 1o Mode 3/A interrogations
TEST Not used.
M-C switch ouT Not used.
MODE 1 code select switches Selects and indicates Mode | two-digit reply code number
MODE 3/A code select switches | Selects and indicates Mode 3/ A tour-digit replv code number
TEST indicator Lights when the transponder responds properly to a Mode | ur
3/A test. or when depressed
MODE 4 switch ouT Not used
CODE contrul Functions ol this switch are operationally classilied
AUDIO-LIGHT switch ouT Not used.
REPLY indicator Not used.
RAD-TEST-MON switch RAD TEST | Enables transponder 1o reply to TEST mode interrogations
from an AN/APM-123A(V), or equivalent. Other functions
. of this switch position are classilied.
MON Not used.
ouT Disables the RAD TEST
5-22
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5-84. NORMAL OPERATION. For normal opera-
tion of the IFF unit, set the controls of the trans-

ponder control panel as follows

a, MASTER control = SET. Set to LOW or NORM
as required,

b. M-1, M-2, and M-3/A switches — ON (unless
operational reguirements indicate that only speeific
modes are to be used. then all other mode switches
will be OUT).

c. AUDIO-LIGHT switch = OUT.

d. IDENT-MIC switch = OUT (refer to paragraph
5-85).

e. RAD-TEST-MON switch - OUT,
5-85. IDENTIFICATION OF POSITION {1/P)
OPERATION. The IFF unit will transmit identifying
signals to all interrogating stations on Modes ) 158
and 3/A when the IDENT-MIC switch on the trans-
ponder control panel is set to [DENT. Transmission
of the 1/P signal will occur in these modes even if the
mode enable switches are in the OUT position. For
I/P operation, use the following procedure.

a. Momentarily hold the MENT-MIC switch
in the IDENT position (spring-loaded return) and
then release it. This action will cause the trans-
ponder to transmit the 1P signal for a neriod of

approximately 30 seconds to all interrogating
stations on Modes 1. 2, apd J/A.

b. Repeat as required,

Chapter 5
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5-86. EMERGENCY OPERATION During an air-

craft emergency or distress situation, the |FF unit
may be used to transmit specially coded emergency
signals on Modes 1. 2. and 3 A to all interrogating
stations. These emergency signals will b rrans-

mitted as long as the MASTER control on the rrans-
ponder control panel remains in tha EATER posin n.,
For emergency operation. set the controls nn the

transponder control pancl as follows

a. Pull the MASTER control knob outward and
rotate to the EMER position,

b. Let the MASTER control remain in the FMEH
position for the duration of the emergency

c. When the emergency is over, retusn the
MASTER control to the NORM or LOW nosition,

5-87  STOPPING PROCEDURE. To turn the IFF
unit off, set the controls on the transponder control
panel as follows

a. MASTER control knob - (/FF,

b, IENT-MIC switch - OUT,

e. M-1, M-2, M-3/A, M-C,and MUDF 3§
switches - OUT,

d. GRD-OFF-FLT switch - OFF (1N
PROVIDED BY THIS SWITCH IS NEEDFD |
PURPOSES),

FES pow

MR OT

5-23/5-24



LMS5C-D148159

Chapter 5
Section Il

Section Il

DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

5.88. AUTHORITY FOR DEMOLITION.

5-89. The demolition procedures given in paragraph
5-90 will be used to prevent the enemy from using or
salvaging the avionics equipment installed in this air-
craft. Demolition of the equipment will be accom-

plished only upon order of the commander.

5-90. METHODS OF DESTRUCTION.

5-91. Any of the methods of destruction given below
may be used. The time available and the tactical
situation will determine the method to be used when
destruction of equipment is ordered,

a. Smash Smash front panels. cases, covers,
switches, and controls, open the cases, remove and
smash all circuit hoards and other components, use

sledges, axes, hammers, crowobars, and any other
heavy tool available

b. Cut. Cut interconnecting cables, use axes
handaxes (crash axe), machetes, or other similar
tools

WARNING

Be extremely caretul with explosives
and lncendiary devices LUse these
items only when the need 15 urger

c¢. Burn. Burn the technical manual lirst Bura
as much of the equipment as possible, use Jasoline
oil, flame throwers, and sumilar tools. LUse n
diary grenades to complete the destruction ol unit
interiors

d. Bend. Bend panels and cabinets.

e Explode. If explosives are necessary, use
firearms, grenades, or TNI

{. Dispose. Bury or scatter destroved parts in
slit trenches or toaholes, or throw them into oearh)
streams

5-25/5-26
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SCOPE
6-1. GENERAL. craft. The information contiuned herein 15 of n
technical nature. its purpose being to familiarize v

6-2. This chapter contains information on auxiliary

equipment that: (1) is not electronically operated and pilot with basic operation of the equipment and an

(2) does not affect flying characteristics of the air- emergency instructions that may appls

6-1/6-2
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HEATING, VENTILATION, AND DEFOGGING SYSTEM

6-3. HEATING, VENTILATION, AND DEFOGGING to an on-off valve and trom there L
SYSTEM.

ya distribuaton
(controlled by knob murked DEFOG) Fhe dastr

valve routes selected air o the canopy tht Juhy Chie
6-4. A manually controlled air-distribution system

fog air outlet 1n the ohserver's compartment or thy
Fig. 6-1) supplies heated or ambient tam air to the
| (Flg i the fixed floor air outlet, which 1s dlso i the abiser
forward section ol the canopy and to both crew sta-

ver's compartment  With the distribution valye

tions s ‘
position, selected air tlows only o the detiog aty
6-5 Ram air enters the system through a scoop at let: in the full closed position, all selected g
the top of the fuselage. just forward ot the canopy to the fixed floor outlet  Intermedinte settings ol
' This air is routed through three ducts  One delivers valve can also be selected

air to four adjustable air outlets (two 1n each flight 6-5A. Cockpit ventilation can be augmented by rum

compartment) A second duct delivers air through an air from four ventilators located in the canopy n

exhaust-stack heater 10 a temperiture control vaive the right and left sides of both cockpits,  The vent: -

and a third duct delivers uair directly to the tempera- lators are adjusted manuully by moving them in r
@ ture control valve Air (hot ram. or a mixture ol out or they can be rotated 460 degrecs. (Those

the two, as selected) then flows through a single duct tilators are not shown in Fig. (G-1).

: ' '\ . Y AMBIENT RAM AIR

{7 seuecrio A

0 Fig. 6-1 Heating, Ventilation, and Defogging System

Change 1 6-3




M

| Chapter 6

! Section Il

il

! 6-6. HEATING, VENTILATION. AND DEFOGGING
CONTROLS.
The control panel for the heating, ventilation,

f 6-7.
l and defogging system 1s located on the extreme lower
right portion of the pilot's instrument panel (17, Fig.
2-6, Chapter 2).
knobs: ON-OFF, TEMP,

The panel contains three control
and DEFOG.

6-8. ON-OFF CONTROL KNOB. When the ON-OFF
;J control knob is pulled out to its fullest extension,

ram air, either heated or unheated (depending on the
‘l setting of the temperature control valve), flows to the
/ ’ distribution valve. With the ON-OFF control knob

pushed fully forward, flow of selected air to the dis-

' tribution valve stops  The amount of ram air {low is
1 controlled by selecting intermediate pusitions of the
I‘ [ ON-OFF control knob
6-9. TEMP CONTROL KNOB. When the TEMP

7 control knob is pulled out to its fullest extension,
i only heated air flows to the on-off valve. With the
TEMP control knoh pushed fully forward only ambi-
ent ram air is delivered to the on-off valve. A mix-
ture of heated and ambient ram air can be obtained
by moving the TEMP control knob to intermediate

settings

6-10. DEFOG CONTROL KNOB. When the DEFOG
control knob is pulled out to its fullest extension, all
selected air is delivered to the defog air outlet. With
L] the control knob pushed fullv forward, all selected air
is delivered to the fixed floor air outlet  Intermediate
settings of the DEFOG coptrol knob provide partial
distribution of selected air 1o the defog air outlet and

LMSC-D148159

to the fixed air outlet on the floor

6-11 ADJUSTABLE AIR OUTI ETS

I'wo adjustable

air outlets are provided for each flight compartment
These are swivel-type. variable nozzles that ¢an be
ad)justed to control the direction and amount of air tlow

or they can be closed completely

6-12. EMERGENCY OPERATION OF HEATING . ND

VENTILATING SYSTEM.
6-13. Should fumes or smoke from the heating
system enter the flight compartments or should th
selected air become excessively hot, push both the
ON-OFF knob and the TEMP control knob all the way
forward.

6-14. PITOT HEATER.

6-15. An electrical pitot heater is provided in the
pitot tube to prevent formation of ice 11 the Pitot head
The heater receives its power from the 2s-volt de os-

sential bus and is protected by a eircuit breaker.

"CAUTION

The pitot heater should not uperated un
the ground since the absence
may cause the unit o overneat

G airstream

6-16. PITOT HEATER SWITCH.

6-17. The pitot heater is controiled by a two-position
switch. The switch is located on the pilot's switch
and circuit breaker panel, The switch is marked
PITOT HEATER and has two positions: ON and OFF,
The switch receives its power from the Zx-volt de

essential bus and is protected by 1 circuit breaker
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LIGHTING EQUIPMENT

6-18. LIGHTING EQUIPMENT.

6-19. When the MAIN BUS TRIM switch (37, Fig.
2-6, Chapter 2) is in the ON position, all exterior
lighting circuits receive power from the 28-volt de
main bus. These circuits are protected hy circuit
breakers (Fig. 2-11, Chapter 2) that can be con-
trolled from the pilot's instrument panel., (See Fig.
2-6, Chapter 2.)

6-20. When the MAIN BUS TRIM switch is in the
OFF position (which isolates the essential bus from
the rest of the aireralt electrical system), the fo}-
lowing external lighting circuits will not be upera-
tive (see Fig. 2-10, Chaper 2):

2. Navigation lights

b. Rendezvous Lights

¢. Flashing beacon lights

6-21. EXTERIOR LIGHTING.

6-22. Exterior lighting consists of a taxi light, three
navigation lights, two rendezvous lights, and two
flashing beacon lights. The taxi light is maounted in
the left wheel well, The navigation lights consist of a
red light on the left wing tip, a green light on the
right wing tip, and a white light on the tail. The two
flashing beacon lights are mounted on the top and bot-
tom of the fuselage, slightly ait of the canopy. Each
contains a large red lens.

6-23. TAXI LIGHT SWITCH.

6-24. The taxi light switch is located on the pilot's
switch panel. The switch is marked TAXI LIGHT
and has two positions: ON and OFF. The switch

Chapter
Section |l

receives power from the 28-volt de essential bus

and is protected by .

6-25. NAVIGATION

L circuit breaker.

LIGHTS SWITCII.

6-26. The navigation lights switch is marked % 4o I
GATION LIGHTS and is located on the pilot's switch

and circuit breaker panel. It has two positions. O\

and OFF. The switch receives power from the -

volt de main bus and

18 pratected by o circuit breakoer

6-27. RENDEZVOUS LIGHT SWITCIi,

6-28. The rendezvo
RENDEZVOUS LIGH

switch and circuit breaker panel. [t has

OFF. INCANDESCENT  and ST RO

celves power {rom ti

us light switch 1s marked

T and 15 located on the pulog:-

e 2sevoll (e mamn fus ang (s

tected by a circuit bhreaker

6-29. FLASHING BEACONS LIGHT SWITCH.

6-30, The Nashing beacons Light switeh 1s locate o

the pilot's switch an

I circuit breaker panel, The

switch is marked FLASHER BEACON and has tw

positions: ON and O

FF. The switch receives jo s

from the 28-volt de main bus and is prowcted by o

circuit breaker,

Turn off flashing beacon durin

ble moisture) .
bility of pilot v
by reflections «
clouds

WARNING

FR vsg
mdilions to
rlgo sensuly

s nddceod

{ flashing beacun Ldlst

6-5
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6-31. INTERIOR LIGHTS.

6-32. The interior lights consist of instrument
lights, two map lights (one in each fight compart-
ment). radio control panel lights. and an instrument
panel floodlight. The two map lights are equipped
with red plastic filters and are mounted on swivel-
type mounting brackets. They can be adjusted in any
direction or can be pulled from their stow age brackets
and used as handlights  |[n addition. the map light in
the pilot's flight tompariment can be plugged into an
alternate mounung socket located on the upper right
portion of the pilot's instrument panel  just to the
right of the 1FF unit

is located on the upper portion ol the pilol's ingtru-

An instrument panei tloodlight

ment panel  This light has a red filwr Lhat cun be ro-

tated o provide pale red light when desired
6-33. INSTRUMENT LIGHT RHEOSTAT SWITCH.

6-34. An instrument light rheostat switch marked

6-6 Change 1

e —

LMSC-D148159

DIM PANEL is located on the pilot's instrument panel.
To turn the instrument lights on. turn the dial clock-
wise. To dim the lights or turn them off turn the
dial counterclockwise to the destred setting or to of!f,
The switch receives power from the 25-volt de essen-

tial bus and is protected by a circuit breaker,

6-35. INSTRUMENT PANEL FLOODLIGHT S\ ITCH

6-36. The instrument pane| floodiight 1s turned 1f
when the MAIN BUS TRIM switch is turned off. The
switch is located on the piot's subpunel (37,

Fig. 2-8),

6-37. MAP LIGHT SWITCH,

6-38. An integral, Knob-type switch is contained in
the map light located in the pilot's and uhserver's l
flight compartments, The manp light and switeh

receive power from the 2s-volt de main bus and

are protected by a circuit breaker,

o
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MISCELLANEOUS EQUIPMENT

6-39. MOORING PROVISIONS

6-40 Three removable tiedown rings are provided
one on each wing and one on the tail

6-41. CANOPY SAFETY LINE

6-42 A canopy safety line 1s provided as flyaway
¥ ¥

equipment The sufety line 1s used t

secure the
canopy when the aircralt is on the gsround  and it

provides a means for controlling

e muvemaent o

the canopy during raising and lowering

perilions

The safety line is described in Chapter 2

6-7/6-8
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OPERATING LIMITATIONS
Section |
SCOPE
7-1. GENERAL. 7-3  Limitations pertaining to specialized phases of

operation are not covered in this chapter, these will

T-2. This chapter covers aircraft and engine limita-
be found in Chapter 4. Emergency Procedures 1n

tions that must be observed during normal flight
Chapter 10. Weather Operations. and in Chapter 12

operations.
Weight and Balance Data

71/7-2
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LIMITATIONS
7-4, INTRODUCTION. WARNING
7-5. Operating limitations are derived from [light When engine speed exceeds the operating
| snod. Thie limitations limits. the aircrult should be
tests and operationial experience e limitatio soon as possible it A e di e [ hee
described here are tor yvour protection; adherence to reason for the vverspeed (U ~ne 0 thhe
maximum rpm vh
/ :nhance y afe * vou to obtain
them will enhance your safety and enable vo conriton el e on e Wi
maximum utility from the aircraft and its equipment and reported o ti Cr
Overspeed between Zso0 and i now

Instrument markings showing various operation limita-

tions are shown in Fig. 7-1

NOTE

If any of the operational limitations indi-
cated in Fig 7-1 are exceeded make an
appropriate entry in DA Form 240s  This
entry should include the duration o such
operation and the causes if known

[nstrument markings not discussed in the text are self-
explanatory  Additonal limitations on operational

procedures. acrobatics. and loaing are described in

the following paragruphs

7-6. MINIMUM CREW REQUIREMENTS.

7-7 The minimum crew required lor this aircraft is
one pilot in the rear flight compartment  The front

flight compartment accommodales an observer

WARNING

When operating with pilot onlv, ballast is
required for proper center ol gravity  See
Chapter 12, Werght and Balance
In an emergency, the observer can tfly the aircraft from
the front flight compartment but this compartment con-

tains limited flight controls and instruments,

7-8. ENGINE LIMITATIONS.

7-9.  Normal engine limitations are indicated in Fig
7-1  The maximum allowable engine speed 1s 2800

pm

necessitate a spocial inspection at Uu
engine before turtner tlyaiit
between 3400 wund S600 rpm will necess
a more stringent special mspection
Organizationu] Maintenunee Hoandboon tor
YO-3A Aircraft. LMSC-Dlisinuo

engine speed caoeeds G601
must be removed tor overhaul

Ters

CAUTION (Deleted)
7-10. PROPELLER LIMITATIONS

i-11  The maximun
2500 engine rpm ropeller ove rspevd uj

engine rpm requires visual inspection of the pr
peller hub and blages

herspeeds

Aleiter
engine rpm require removal and inspection ol Ya

propeller assembly.

7-12. AIRSPEED LIMITATIONS

7-13. The following airspeed limititions are t

flight envelope limits for structural loads

tlowatile propeller spevd is

Maximum speed i 133 knots 1A~
(Spoilers closed)

Maximum speed 133 knots [ A=
(Spoilers open)

Cowl tlap open . %7 knots Li=
Landing gear retraction . 70 knots [A=

Landing gear cxtension

Maneuvering speed
(3,800 Ib gross weight)

9& knots |

Maneuvering speed.
(3, 100 1b gross weight)

37 Knots |

Maximum speed (rough atr)

Change 1

100 knots L

37 knots Li=

AS

AS

A=

7-3
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RIINGS.

(BASED ON FUEL GRADE 115/145)
Jronr "“W‘L‘Wﬁ.‘
TACHOMETER

= ——

1800 — 2600 RPM, NORMAL

2800 RPM, MAXIMUM

{ AIRSPEED INDICATOR

133 KNOTS 1AS
100 - 133 KNOTS 1AS

)
)

U

|

36 - 100 KNOTS 1AS

B —

[

CYLINDER HEAD

l T . T TR R |

T
s

TEMPERATURE

160°C = 237°C NORMAL

237°C MAXIMUM

OIL TEMPERATURE

{ 24°C MINIMUM FOR FLIGHT CPERATING RANGE
38° - 115°C NORMAL

i 115°C MAXIMUM

10 PSI, MINIMUM FOR FLIGHT

30 - 60 PSI, NORMAL OPERATING RANGE

0
o
![")[
" |

|

Fig. 7-1 Instrument Markings (Sheet | of 2

100 PSI, MAXIMUM

7-4 Change |
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| (BASED ON FUEL GRADE 115/145)
R i T e N T e

MANIFOLD PRESSURE

28 IN. HG CONTINUQUS CPERATION

- !

{ 15-25IN. HG [
1

ACCELEROMETER

2.2-3.8G CAUTION ]

3.8G MAXIMUM [ ]

T T e
4 FUEL PRESSURE

i 4 PSI, MINIMUM [ )
| 4-18PSI, NORMAL [ ]

18 PSI, MAXIMUM e

o Fig. 7-1 Instrument Markings (Sheet 2 of 2)
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7-14. MANEUVERS. Load factors exceeding these limitations are pronib-
7-15. As noted in paragraph 7-13, the maximum ma- ited because such maneuvers impose severe struc-
neuvering speed for this aircraft is 87 to 9§ knots IAS, tural loads for which this aircraft was not designed
depending on gross weight. This is the maximum
speed at which abrupt or full control deflections may CAUTION
be used. At light weight the maximum load factor
. Intentional negative load factor maneu-
can be reached at a lower air speed. All acrobatics vers should not be performed because
and spins are prohibited. See Fig. 7-2 for the struc- engine oil will escape from the oil
system vent, -

tural design flight envelope for the YO-3A aircraft.
If load limitations are exceeded, exercise extreme

WARNING
care in proceeding to nearest available airport. Lamd

This airplane is intended for nonacroba- , ) ) S
tic operations. These include any man - as soon as possible. using caution tn approach and
euvers incidental to normal flying, landing so as to impose minimum stresses on the
stalls (except whip stalls), and turns in )
which the angle of bank (8 not more than aircraft,
60 degrees.

WARNING 7-18. CENTER-OF-GRAVITY LIMITATIONS
Avoid abrupt rudder deflections that ex- 7-19. Normally. the recommended weight or ¢

ceed pedal forces of 250 pounds. Limit

rudder deflections and sideslips to the limits for this aircraft will not be excecded by

envelope shown in Fig, 7-24A, loading arrangements employed during tranine or
. normal tactical operations 1or which the aircrail is °
7-16. ACCELERATION LIMITATIONS designed Refer to Chupter 12 Fig. *12-3. for sross

7-17. The maximum maneuvering load factors for weight and center-of-gravity limitations

. gross weights up to 3, 800 pounds are as tollows:

WARNING
Ma sitive maneuver . +3.8 (spoilers )
ximum posi e (sp = When the aircraft is operated with the
closed)
front seat empty or with the mission
+2. 2 (spoilers equipment removed. ballust weiuny
open, above be installed for proper center ol
maneuvering (See Chapter 12, Weight and Balunce,
speed)
Maximum negative maneuver . . =1.3 (spoilers
WARNING

open or closed)

Carrying of external stores is not

Maximum unsymmetrical
authorized.

maneuver . W R R & @ e b P

7-6 Change 1
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SCOPE
8-1. GENERAL
8-2. The purpose of this chapter is to inform the pilot of any unique flight characteristics of YO-3A
8-1/8-2
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MANEUVERS

8.3. MANEUVERING FLIGHT.
4-4. The YO-3A aircraft exhibits conventional flight
characteristics except for the use of spoilers during

rapid descents or landings.
8-5. STALLS.

8-6, NORMAL STALL CHARACTERISTICS.

$-7. The normal stall characteristics of the aircraft
are conventional and mild Stall warning is chfiructcr-
ized by light buffeting ot the controls and airframe
Full stall is reached with the stick alt and a stick
force of 70 to 75 pounds.  Stall 1s tollowed by pitch-
down at 4 maximum rate ol about 25 degrees/ second

with a slight tendency to roll oft the right wing
NOTE

Stall characteristics are not syrniticantly
affected by aircralt configuration. L e
velean” or power approach or spoiler
extension

8-8. ACCELERATED STALL CHARACTERISTICS.

8-9. Stalls in accelerated flight are similar normal
stalls. with no significant difference in the characteris-
tes. However. stalls in a turn will be accompanied by
a high rate of descent Structural limitations of the
aireraft will be exceeded if accelerated stalls are per-
formed above 95 knots LAS.

8-10. PRACTICE STALLS.

§-11. Practice stalls should include power-on and
power-off stalls in straight and turning {light with
recovery initiated both prior 1o and tollowing the down-
ward pitch of the nose. Retard throttle smoothly for
power-off stalls, use low cruise power sewtings lor
power-on stalls. Characteristics of the power-on
stall are similar to those of the power-oll stall.

8-12. PRACTICE STALL — POWER OFF, STRAIGIT
AHEAD

8-13  For power-off straight-mhead pracuce stalis

proceed as follows.

a. Retard throttle smoothly 10 closed position
b. Raise nose to landing attitude and hold until stacl
oceurs,

¢. Execute stall recovery with stick forsard and
power as required [or minunum altitude luss

NO1t
1n stalls with spoilers open the spotlers
should be closed durtng recovery tu nini=

mize loss of altitud

8-14. PRACTICE STALL — X WER ON STRAIGHT
AHEAD.
8-15. For power-un straght-anead practive stidis
p!‘ﬂ(:f.'t!d as follows
a. Retard throttle smoothly to approsimately low
cruise power

b. Raise nose above horizon until stall ocew:

¢. Execute stall recovery with stick torsard and
power as required for minimum altitude loss
NOTE
In stalls with spoilers open. the spotlers

should be closed during recovery Lo mii
mize loss of altitude

3-16. PRACTICE STALL - POWER ON, 20-DEGRLE

BANK.
8-17. For power-on. 20-degree-hank practice stalis
proceed as follows

a. Retard throttle smoothly to approximately
one -third-open position,

b. Establish coordinated climbing turn with ahout
20 degrees of bank.

¢. While turning. steadilv raise nose approxi
mately 4 degrees above harizon until stail vecurs,

d. Make stall recovery with stick {nrward
and power as required for minimum altitude loss.

8-3
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POWER OFF,

=19, For power-oil. tlt-degree- ank practice

stalls proceed as [ollows
a. Retard throttle smoathly to elosed position,
b, After excess speed i dissipated o steaigeht
nt soght nosd b phching turn wath

flight. 1
ahout 40 degrees ot hanl
c. While turr rai=e nose <liyzhtly

ntil stall nee

ing. steadihy

above horizon

and

we v watk

d. Make stall rec

rominimum

altiturle luss,

power as required I

§-2n, STALL SPEEDS.
%-21, See Fig. ~-1 for stall speeds

LMSC-D148159

9, STALL RECOVERY

¥

5-23. The intended misswon ol the areralt

approact. and climbout speeds U

slow tlight

close to actwl stalling spevds tor these feas
stall recovery should be made ith mininiu
utitud The aaveratt cian b ot ol Lhe
by using a shght amount ot t el st |
taneous application ot tull tirotth It spuilen
open. close them as the cre colet
excessive amount ot altitude il lost 1l Ui
18 moved gquickly lorward inoan attcspl oo

aireraft w regain tlyving sg

Stall Speed

\tity

\ircralt

Knots CAS Knots |AS

e ady o Fps

Level .
&l oto)
ight =0

40-Degree

Bank

50-Degree
Bank

RS
\K

w
o
3

Data Basis
Data As Of

Mar 1971

1Y Aircraft gross weighr
2) Stall speed ic approxir
power on and power off,

Notes:

‘clean”

USAAVSCOM lcarrected far GW)

ly the same for
or powes

approcch, spoilers open or closed.

Fig. 8-1
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8-24. SPINS.
§-25. Spins are prohibited.
WARNING

Spin charucteristics of the aircraft have
not been investigated by tlight tests.

8-26. SPIN RECOVERY.
WARNING

Spin recovery procedure has not been
determined by flight test

8-27. DIVES.

§-28. Dives and recovery from dives must be limited

1o the structural design flight envelope shown in Fig

Chapter 8
LMSC-D148159 Section Il
7-2, Chapter 7. The structural design lumit dave speed

is 133 knots [AS. Spoilers may be vpened at all spewe
3 Al ali spevds

within this envelope to limit overspued

B-29. At dive speeds up o 133 knots LAS, the
engine will not overspeed with the throttle
reduced.

-

8-30. Aircraft trim changes wnd contral charact
tics during dives are conventional. The fixed trimuta
rudder reguires increasing left rudder foree al Spoeis .

greater than trim speed.

CAUTION (Deleted)

Change 1 8-5/8-6
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FLIGHT CHARACTERISTICS
8-31. FLIGHT CONTROLS. der force for directional trim at one airspeed onl
This tab is set for the airspeed at whica the aircratt
8-32. Aileron forces are light. however rudder and will be predominately tlying (normally low crwse
stabilator control forces are moderately heavy for this speed). On extension of the spoilers a slignt nose-up
aircraft. Stabilator trim is eifective throughout the pitching moment will be experienced. on retraction ul
range of flight speeds. Rudder trim is accomplished spoilers a slight nose-down pitching moment w ull be
by a gruund-udjusum]c tab which results in zero rud- experienced
8-7/8-8
- L —— B —= -
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SCOPE

This chapter is not applicable to YO-3A aireraft.

9.1/9-2
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SCOPE
cold and hot weather, wurbulent-air flight, and

10-1. GENERAL.

10-2. The purpose of this chapter
formation relative 1o
strument flight (including night flving).
procedures are given for operation under various

weather and climatic conditions, such as extreme

e

is to provide in-
operation under conditions of in-

In addition.

thunderstorm operations.

10-3. With the exception of some repetition of L |
necessary lor emphasis, ¢ larity, OT continuity ol
thought, this chapter contains only thusye provedune=
that difter from, or are in addition to, the norisd
operating instructions found 1n hapter

10-1/10-2




LMSC-D148159

Chapter 10
Section |l

Section Il

INSTRUMENT FLIGHT

10-4. INSTRUMENT PR OCEDURES.

10-5. Although this aireraft is adequately equipped
for instrument flight. the pilot should avoid instrument
weather because of the absence of de-icing equipment
and because of the lack of an adjustable (inflight)
rudder trim tab. The lack of de-icing equipment im=
poses a serious handicap when flying in visible mois-
ture at or below {reezing temperatures, During

I instrument flight,an airspeed (75 knots [AS) is
recommended for climb, cruise. descent, and
holding patterns. Nevertheless, since a compe-
tent instrument pilot could operate this aircrait
gafely in limited instrument conditions and it may
sometimes be necessary to fly in instrument weather,

the following instrument procedures are provided.

NOTE

When the TACAN set is turned on, the
power failure warning flags will appear
on the artificial horizon and the gyro
compass course indicator This is a
pormal condition. and the tlugs should
disappear and the system assune norm-
al appearance within 30 seconds

10-6. INSTRUMENT TAKEOFF.
. NOTE (Deleted)

10-7. Accomplish instrument takeoffs as follows:

a. Complete the normal taxi and before-takeoff pro-
cedures described in Chapter 3.

b. Pitot heat — ON

c. Align aircraft with runway.

d. Gyromagnetic compass — CHECK.

e. Attitude indicator = ADJUST. Adjust for proper
relative position with the miniature aircraft.

f. Altimeter — ADJUST  Adjust to cut rent altis
eter setting and verify with known tield elevation

WARNING

Turn off flashing heacon during IFR (visi-
ble moisture) conditions o prevent pos=
sibility of pilot vertigo gensations induccd
by retlections ot tlashing beacon against
clouds

g Throttle - OPEN  Advance throttle slowly 1o

minimize torque ellect

h. Directional indicaturs = MAINTAIN ORIGINAL
INDICATION UNTIL AIRCRAFT 15 Al JRNE

i. Climb out at a positive rate of chmb slowlv in-
creasing airspeed to 75 knots [AS,

j. Stabilator trim b control wneel = ADJUST
10-8. INSTRUMENT CLIMB

10-9. Normal climb procedures and power setlinds
are given in Chapler d Clmbing normal-rate turis
may be safely executed. Above 1 000 feet a o
needle-width turn (6 degrees, secondl muay be

executed
10-10. INSTRUMENT CRUISING FLIGHT

10-11, The aircralt hus satisfactory instrumueis
characteristics at normal cruising spet d. There

no adjustable aileron or rudder trim svstem on s
afreraft; therefore. the pilot will have 1o devate
attention to aircraft heading and wing position aur ing

instrument cruising flight.
10-12. INSTRUMENT DESCENT.

10-13. Normal enroute descents or radar control.ed
descents to approach altitudes are made with @ “clean
configuration at 75 xnots IAS. adjusting throttle to I
maintain 500 feet/minute rate of descent.  With e

exception of the need hold rudder pressure Lo main-

Change | 10-3
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tain heading, flight characteristics are conventional
in descents with any combination of power, airspeed,
and spoilers, in the normal operating range. Limit
banks to standard rate turns if rate of descent 1s

more than 500 feet per minute.

NOTE

Prior to letting down th rough an overcast,
turn pitot heater ON.

10-14. HOLDING.

10-15. Holding in this aircraft normally presents no
problem except for the nced to hold rudder pressure
to maintain heading. Enter the holding pattern and

maintain recommended instrument cruising airspeed
of 80 knots [AS, unless there is considerable delay or
the fuel reserve 18 low. In such cases reduce power

B o low speed (70 knots IAS)

10-16. INSTRUMENT A PPROACHES.

10-17. Preparations for instrument approaches
should include a thorough study of approach charts
and obstacles in the letdown ared; determination that
the rate of descent required at 70 knots LAS follows
the prescribed glide path into the field; selection of a
minimum altitude; and a study of the go-around pro-
cedure. Approach charts should be reviewed prior
to letdown so that only occasional reference to them

will be necessary during the landing approach.

10-18. All instruments and radio equipment should be
carefully checked for proper operation. and the steps

in paragraph 3-52, Chuptér 3, should be accomplished.

10-19. Figure 10-1 shows a typical pattern for ADF
approach. A typical radar approach is depicted in
Flg 10-2.

10-4 Change |
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10-20. NIGHT FLYING.

10-21. Instrument flight and night flight are closely
related in many points of technique. Takeoff, climb,
and landing will require instrument reference when-
ever visual orientation becomes uncertain. [ndivid-
ual lighting for each instrument 18 provided in the
instrument panel. Be sure you are thoroughly tumil-
{ar with the lighting equipment of the aircratt ind
know the location of all switches in the pilot's com-
partment. Before a night takeoff, complete the steps
in paragraph 3-35, Chapter 3. Leave the navigation
and required flight compartment lights on during
takeoff and normal climbs and cruise unless mission
requirements preclude such operation. During nught
weather flight, turn off the flushing beacon lights to
prevent any distraction created hy cloud reflections.
To penetrate an electrical storm at night, turn light
compartment lights on tull bright (after remosing
red filters). This will prevent momentary blindness
from lightning flashes. During normal VFR flight,

unfiltered lights should be used sparingly.

WARNING

When making VFR takeofts in areus of
limited horizon reterences. relerence

to the flight instruments is recommended
to avoid flying back to the ground alter
takeotf.

10-22. Before each night flight. check the following
items:

a. Taxi light - CHECK OPERATION

b. Navigation lights — CHECK OPERATION
Instrument lights — CHECK OPERATH th
Map light = CHECK OPERATION

e. Flashlight = CHECK OPERATION.

(=]
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HIGH STATION

e MOTE TIME AND TURN TG OUT3C

HEADING
® AIRSPEED 75 wNCTS IAS

LOW STATION (INBOUND|

— == \ ‘/" e
INITIAL APPROACH (ENTRY) i \ \0 ) FINAL DESCENT .
e OBTAIN APPRCACH CLEARANCE f;)/, AN L.w 5 "E'V.“_ 1O FUBLIC HEL
e DESCENT CHECKLIST CCAMPLETE \ TL;’J"‘ ve
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Fig. 10-1 Typical Pattern for ADF Approach
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PATTERN ENTRY FROM FIX

| DESCENT CHECK COMPLETED -sa ,f@%’
‘ BASE LEG AIRSPEED IDESIRED) 75 KMNOTS 1AS % el

BEFORE-LANDING CHECK COMPLETED - 3 j‘-——._____“*—_:...

AIRSPEED 75 KNOTS IAS
/

LANDING GEAR — CHECK DOWN o
.:n? GLIDF PATH
% AIRSPEED 70 KMNOQTS IAS

\

"“' SPOILERS — AS REQUIRED

\\ MISSED APPROACH
g PROPELLER ~ HIGH ~#tx .
- THROTTLE - AS SEQUINED °
[ ® CLOSED

LANDING ASSURED

POWER - AS REQD
SPCILERS - AS REQD

L

phe

IOUCHDOWN
AIRSPEED - %45 &f
Curt #
SPOILERS - CPEN

® [OUCHDOWMN AIRSPEED VARIES
WITH GROSS WEIGHT

Fig. 10-2 Typical Pattern for Radar Approach
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COLD-WEATHER OPERATIONS

10-23. COLD-WEATHER PR OCEDURES.

10-24. In extremely cold weather the engine may be
difficult to start, External power should be used for
all cold-weather starts to conserve battery power.
There is no oil dilution system for the YO-3A air-
craft. If temperatures below 0*F are expected, the
aircraft should be moved indoors at least 2 hours be-
fore starting. This will allow ample time for the

aircraft to warm.
10-25. BEFORE ENTERING AIRCRAFT.

10-26. Before entering the aircraft perform the
following steps-

a. Perform exterior inspection as outlined in
paragraph 3-22, Chapter 3.

b. Engine preheating = AS NECFSSARY. The
engine compartment can be preheated, U necessarv,

by using a portable ground heater with the engine
eover in place.

c. Tires — CHECK. In extremely cold weather
check tires not frozen to ground or to chocks.

d. Parking brake - CHECK. Check that parking
brake was not left on, discs free of ice.

e. With ignition switch OFF, pull propeiler
through several times by hand.
10-27. ON ENTERING AIRCRAFT.

10-28. Actuate controls through a complete cycle
of movement to ascertain that there are no obstruc-
tions, and particularly to determine whether any
controls are frozen. To conserve the battery, use
external power source to operate all electrical and
radio equipment. Refer to Chapter 3 and perform
interior inspection.

10-29. BEFORE STARTING ENGINE.

10-30. Refer to Chapter 7 for normal engine oper-
ating limitations.

NOTE

If the engine does not start during the
first few attempts or if engine hirini
diminishes in stremgth, preheal shouid
be applied to the engine.

a. Hold FUEL PUMP BOOST switch in the LOW

position.

NOTE

After cold-weather starts, use care to
avoid engine stoppage, as this will

cause maisture to condense on spark-
plug points, making a restart dafficult

b. After engine is running smootnly release FEEL
PUMP BOOST switch to OFF. Tne flight-compart:
heater may nuw be turned on. and the canopy detogling
control adjusted as reguired

WARNING

In cold weather, make sure that all
{nstruments have warmed up sutti-

ciently to ensure normal nperation.
Check for sluggish instruments dur-
ing taxiing.

10-31, TAXI AND TAKEOFT.

10-32. Taxi and takeoff procedures for visual fligh:
are the same as those described in paragraphs 4-.0
through 3-40, Chapter 3. For instrument takeolfs
refer in addition to paragraph 10-6, this chapter.

10-33. CLIMB,

10-34. Climb performance 1is improved during cold-
weather operation. Follow recommended climb
speeds as given in Table 14-4. Chapter 4. (Refer to
Chapters 3 and 10, as appropriate.)

10-35. DESCENT.

10-36. Use power in letdowns to maintain proper
airspeed.

10-7
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10-37. LANDING.

10-38. Avoid landing in mud or snow wherever possi-
ble. After landing, open spoilers. Apply brakes in-

termittently and carefully.
10-39. ENGINE SHUTDOWN

10-40. Refer to paragraph 3-67, Chapter 3, for

engine shutdown procedures.
10-41. BEFORE LEAVING AIRCRAFT.

10-42. Before leaving the aircraft perform the
following steps

a. Parking brake — OFF (This keeps brakes from
freezing.)

b. Wheels and controls — Chock wheels and secure
ailerons, stabilator, and rudder with exernal locks,
as appropriate.

¢. Fill fuel cells to avoid condensation 1n tanks.
d. Drain fuel drains of condensate. ‘

a. If the engine is expected to be idle for several
days, the battery should be removed.

CAUTION

Battery should be kept fully charged at
all times in cold climates.

CAUTION

When attaching canopy cover, avoid
scratching the plexiglas with metal
fasteners on the cover or with other
hard objects.

10-8

s

T e

LMSC-D148159

10-43. ICE, SNOW, AND RAIN.

10-44, A takeoff should not be attempted 1f the air-
craft is covered with frost, sleet, or snow because
takeoff distance will be greatly increased. Do not v
this aircraft into known icing conditions Because
the lack of anti- or de-icing equipment on this air
craft, ice will be likely to adhere to the leading eday
of wings, empennage, propeller, and on the canops
(The canopy defogging apparatus will partially remons
canopy ice during moderate 1cing conditions. ) As iov
forms on the aircraft during flight, the flight contro.=
will become sluggish, and cruising speed will he de-
creased, Prior to entering any icing conditions il

unavoidable), turn the pitot heat switen ON.
WARNING

Stalling speed will be higher il {rost or
ice has formed on the surfaces ol the
aircraft.

10-45. No special precautions are req sired during
flight in rain or snow other than keeping constartl.
alert for icing conditions and remembering that vis
bility is reduced considerably. If a landing 15 to ‘e
made on a field covered in spots by water, or tf sl
sod is suspected, a full-stall, tail-low ianding sh

be made to preclude the possibility of nosing over 4
tail-low takeoff should also be made when these conci-

tions exist.

O
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HOT-WEATHER OPERATIONS
10-46. HOT-WEATHER PROCEDURES corporating plastic or rubber parts should te protect
10-47. Hot-weather procedures differ from normal as much as possible from wind-blown dirt or gand and
from excessive temperatures. Tires should he che

procedures mainly in that added precautions must bhe

. ) frequently for blistering, cracking, and proper infla-
taken to protect the aircraft from damage due to high frequently fo ering, cracking, and prope fla

tion. Normal starting procedures are recommended
temperature and dirt or dust. Particular care should : - EF

n for hot-weather operation. Ground testing should b
be taken to prevent dirt or sand from entering the pe d 2

complete, but accomplished as quickly as passible t

various aircraft parts and systems (engine, fuel sys-
revent engine overheating. It mav be necessary lor
tem, pitot static system, etc.). If the area of opera- p e R % MEREIS '

tion is dusty, all filters should be checked more the:(usl jpump boost 1o helon'during ground dperdtion

frequently than under normal conditions. Units in- to prevent a vapor lock in the fuel system

CAUTION

Limit ground operation to 5 minutes maxi-
mum, prior to taxiing

CAUTION
Riding the brakes causes unnecessary
brake wear and engine overheating
However, sufficienl engine rpm must he
maintained to ensure engine cooling

NOTE

Head aircraft into the wind for ground
runup.

CAUTION

Do not exceed 5 minutes from end of
taxiing until takeoff.

10-9/10-10
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TURBULENCE AND THUNDERSTORM OPERATIONS

10-48. TURBULENT AIR AND THUNDERSTORMS.

10-49. Plan your f{light so that it requires the least
possible exposure to known turbulence or thunder-
storm activity. Some tactical misswns, however,
may make penetration of such areas necessarv. In
this case, prepare the aircraft before entering such

areas as described in the following paragraphs.

10-50. TURBULENT AIR PENETRATION SPEEDS.

10-51. Power setting and pitch attitude are the kevs
to proper flight technique in turbulent air. If turbu-
lence is encountered, it is recommended that the air-
craft be flown ator near %0 knots [AS to reduce stres-

ses and improve flying qualities,

10-32. APPROACHING A STORM.

NOTE

Proximity to thunderstorm activity can
be determined by visual inspection
(buildups in the davtime. hightning at
night) and by "crash static' an radio
equipment. If thunderstorms are de-
tected, alter course to avoid them, If
thunderstorms are encountered, select
penetration altitude considering local
terrain. If a landing is anticipated, be
aware of the high winds accompanying
thunderstorm activity.

10-53. Before entering a thunderstorm, estahlish
the desired penetration speed, and maintain that
speed throughout the storm. Prepare the aircraift
as follows:

a. Propeller —SET (2600 RPM).

b. Mixture control lever — ADJUST. Adjust for
smooth operation.

c. Pitot heat switch — ON

d. Throttle = ADJUST. Adjust as necessary to
obtain penetration speed ot 75 knots IAS.

¢ Directional and attitude indicators — PROPER
o SETTINGS.

f.  All loose equipment — SECURED
g. Safety belt — TIGHTENED

h. Shoulder harness inertia reel lock lever
LOCKED. .

i, Radios — turn off any radio cquipment ren
dered useless by stitic

j. At night. turn flight compartment hights tull
bright (after removing red filters) to munimize Dl
ing effect of lightning tlashes

1n-54, IN THE STORM.

10-55. While in the storm observe the following
procedures:
a. Maintain power setting and piteh attitude

(established before entering the stormb throughout
the storm.

b. Devote all attention to flving the aircratt

¢. Expectturhulence. precipitition, wnd
ning, and do nut allow them to cad

» undue concern

d. Maintain attitude, and concentrate princioig
on holding level attitude bw reterence to the atti
indicator,

e. Maintain original heading. Do not make
turns unless ahsolutely necessary.

f. Do not “'chase' the airspeed indicator. =i
doing so will result in extreme attitudes. If a s
gust should be encountered while the aireratt 1=
nose-high attitude. a stall could result, However
do not allow excessive airspeed to bund up sinee th
structural loads on the aireralt are attected ti
airspeed.

g. Use as little stahilator contral as possibile =
maintain attitude to minimize stresses imposed
the aircraft.

h. The altimeter mav he unreliable in thund
storms because of differential harometric pre
within the storm. A large gain or loss n aititud
readings may be expected. Make allowance for this
error in determining safe altitude,

NOTE

Normally. the least turbulent area in
the thunderstorm will be at altitudes
from zero to 6000 [eet above the ter-
rain. Altitudes between 10, 000 and
20, 000 feet are usually the most
turbulent.

Change | 10-11/10-12
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Chapter 12
WEIGHT AND BALANCE DATA

Section |
SCOPE

12-3. Sufficient data are provided so that, with 1

12-1. GENERAL.
knowledge of the basic weight and moment of the

12-2. This chapter contains information necessary
aircraft, the operator can compute conditions tor

for computation of weight and balance conditions for
any combination of weight and balance.

YO-3A aircraft.

12-1/12-2
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INTRODUCTION

12-4. PURPOSE. 12-8. RESPONSIBILITY

12-5. The aircraft weight and balance must be ac- 12-9. The aircraft manufacturer inserts wl wr-

curately determined and maintuined within design craft identifying data on the vaTious charts anag forms
limits at all times This will ensure that the air- All charts, including vne sample Weight and Balanoc:
craft stability and control characteristics, (light Clearance Form F, if applicuble, are completed at
performance, and structural loads are within the time of delivery. This record 1s the basic weight und

design envelope. The aircraft weight and balance balance data of the aircraft at delivery. All sub

is determined by the procedure described herein sequent changes in weight and balance are ¢ mpiled

using the charts and forms shown. by the weight and balance technician.

12-10. AIRCRAFT WEIGHINGS

12-6. CHARTS AND FORMS. 12-11. The aircraft must be weighed periodicalls ds
: pertinent dircetives or when:
12-7. The standard system of weight and bilkiics required by pertinent dircctives or when

control requires the use of several difierent charts a. The pilot reports unsatisfactory flizht caaracter
5 ; 1stics (nose or tail heavines
and forms. They are identified as follows: : ( "’ 2

b. Major modifications or ret
a. Chart C — Basic Weight and Balance Recor d,
DD Form 365C. s g - RRROrd c. The basic weight duta contained in the record
are suspected to be in error.
b. Chart E — Loading Data, Charts, and Graphs.

¢. Form F — Weight and Balance Clearance Form
F, DD Form 365F. as accurate as the scale equipment employed

12-12. The basic weight and cg locatiun can be onls

12-3/12-4
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DEFINITIONS

12-13. WEIGHT DEFINITIONS.

12-14. BASIC WEIGHT The basic weight of the air-
craft is that weight which includes all fixed operating
equipment and trapped fuel and oil, to which it is only
necessary to add variable or expendable load items
for various missions The basic weight condition 15
established with the wheels down and the canopy
closed

NOTE

The basic weight of the aircralt varies
with structural modifications and
changes in fixed operating equipment

12-15. OPERATING WEIGHT. The operating weight
of the aircraft is the basic weight plus those variable
items which remain substantially constant for a given
type of mission. The items include oil, crew, and

emergency and extra equipment that may be required

12-16. GROSS WEIGHT . The gross weight is the
total weight of the aircraft and its contents.

a. The takeoff gross weight is the operating weight
plus any variable load items that vary with the mis-
sion. Takeoff gross weight includes tuel.

b. The landing gross weight is the takeoff gross
weight minus expended fuel.

12-17. BALANCE DEFINITIONS.

12-18. REFERENCE DATUM. The reterence datum
{8 an imaginary vertical plane slightly aft of the nose
of the aircraft from which all horizontal distances are
measured for balance purposes. Diagrams of the
aircraft show this reference datum as balance station

zero.

12-19. ARM. Arm for balance purposes. is the
horizontal distance in inches from the relerence

datum to the cg of the item. Arms may be detcr-
mined from the aircraft dla;.,rra-.:; in Chart £ (see
paragraph 12-27)

12-20. MOMENT. Moment is the weight ol an item

multiplied by its arm. Unce the pilot determines
total moment for a given load conhiguration (see
Table 12-1 and note). he can vasily calculate te re-
sulting cg and compare it with the cg envelope tlles-
trated in this section (Fig. 1.-3) to verily that the
aircraft is within stability lumits

12-21. AVERAGE ARM. Average arm s the arn
obtained by adding the weights and adding the moni-
ents of a number of 1tems and dividing the total

moment by the total weight.

BASIC MOMENT. Basic moment is the sum

of the moments of all items muking up the basic
weight. When using data from an actual werghing of
an aircraft, the basic moment is the total moment ot
the basic aircraft with respect to the reference
datum.

12-23. CENTER-OF-GRAVITY (CG). Center-of-
gravity is the point about which an aircraft would
balance if suspended. Its distance from the refer-
ence datum is found by dividing the total moment ©.
the gross weight of the atrcraft.

12-24. CG LIMITS. CG limits are the extremes
of movement which the cg can have without making
the aircraft unsafe to fly. The cg of the loaded
aireraft must be within these limits at takeolf, in
the air, and on landing. In some cases, separate

takeoff and landing limits may be specilied.

12-5/12-6
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CHART EXPLANATIONS

12-25. CHARTC - BASIC WEIGHT AND

BALANCE RECORD. (See Fig. 12-1.)
12-26. Chart C is a continuous history of the basic
weight and moment resulting from structural and
equipment changes in service At all times, the last
weight and moment entry is considered the cur-

rent weight and balance status of the basic aircraft.

12-27. CHARTE — LOADING DATA.

(See Fig. 12-2.)
12-28.  The loading data given in Chart E are in-
tended to provide information necessary to work a
loading problem for the atreraft. From the loading
graphs or tables, weight and moment can be ob-
tafned for variable load items and can be added
arithmetically to the current basic weight and mo-
ment (from Chart C) to obtain the gross weight
and moment. Table 12-1 contains an example of a
weight and balance computation that iilustrates how
the weight and balance moment can be computed. The
computation results are entered on Form F (See
Section V, this Chapter).

12-29. CG ENVELOPE.  (See Fig. 12-3.)

12-30. [f the aircraft is loaded within the forward
and aft cg limits, the calculated cg will fall numer-
ically within the cg envelope shown in Fig. 12-3.
The effect on the cg of the expenditure in flight of
fuel may be checked by subtracting the weight and
moment of consumed fuel from the takeolf gross
weight and moment and checking the new moment
with the cg envelope. This check should be made Lo
determine whether the cg will remain within limits
during the entire {light

12-31. LOADING DATA. (See Tables 12-2 through
12-7.)

12-32. Table 12-2 contains fuel-loading daty tor the
two wing fuel cells for various quantities of tuel re
maining. Table 12-3 gives ofl"loading data.  Tabh
12-4 is a crew loading table Miscellancous lodding
data are given in Table 12-5. Table 12-6 provides
loading data for payload equipment. Table 12-7 pro
vides loading data and ballast requiTements when the
aireraft is flown without NVAP payload equpment

without observer. or boun.
WARNING

Do not operate this aircraft without an
occupant in the {ront seit or wil

el s

sion equipment instilled univss 4 propriaie
ballast weights have beet dlea s
regard of this warning will résult i Crit

ical balance problem.

12-33. WEIGHT LIMTATIONS CHART
12-4.)

See Fig.

12-34. Figure 12-4 shows the weizht Limitations ot
the YO-3A aircraft. including the muximum gros=

weights at takeoff and landing

12-35. LIMIT FLIGHT LOAD FACTORS 1See Fig
12-5.)

12-36. Figure 12-3 shows the lLimit flight load

factors, including the positive and negative "g" load

limita.

12-37. VELOCITY /LOAD FACTOR FLIGHT
ENVELOPE. (See Fig. 7-2inChapler @

12-38. The velocity /load factor flight envelope for

aircraft gross weight of 3, 800 pounds is shown in

Fig. 7-2 (Chapter 7).

12-39. WEIGHT AND BALANCE CLEARANCE
FORM (FORM 365F).

12-40. A weight and balance clearance form
(DD Form 365F) with sample entries 1s shown n
Fig. 12-6,

Change | 12-7



-

Chapter 12
Section IV

LMSC-D148159

A NPT sy B I iy alswsl

PG AR P BTy
10 ey
4 .
| R | .
4 . s .
. v
' |
: ' . s . .
' b + . i F
. I . ' .
. . . ' . , 5
i b b 4 it . ‘ #
} i . 4 - . B '
+ + . + | + . !
\ + 1 ! i 4
+ . . ‘ i .
' e R, e = v ¢ .
11 + . " s " !
|
— ¢ + | ‘ + !
. } I S —— . I
A U (R + S + 4 " 4
leasl 6T 1+— ' Pt
L P092 £0IE |
— +
o1 ool oo
RIETTNS MM wav | iWOiim T LARTETTY
ANIROW (ANIWO W LI_’OSH
L | S e = 4
INVISEIY LY “‘.\‘ ‘_“-)ﬂiuﬂ F i = lawav

|
19504 DNINNAS h
|

1 |
ON 19ve

FOMYHD INDITM

T e B e R A SRR T

040334 30NV

TP BT

NOHYINCOm 80 11IIaY 40

(ATNO 374mYS) ¥E - OA

on Tvien

V8 ONV LHOIIM 2ISYE — 2 LHYH)

SR (TR T D A 1 0

—

'

} !

| '

+ S

$——rt

 SSE S

1 {

' 4

f 4
—_—
no | m

nva

oM Wil

10w INVIsnTY

P T LIRRE T PRI T ST TS V]

Change |

12-8



Chapter 12
LMSC-D148159 Section IV

FUSELAGE WIDTH: 2
FUSELAGE DEPTH: 3.
(WITHOUT CANOPY)

OBSERVER'S SEAT —
PILOT'S SEAT

L 1 | | | | |
-50 . 50 100 150 200 250 300 R
— INCHES AFT OF REFERENCE DATUM —— ==
REFEREMNCE
DATUM
Fig. 12-2 Chart £ = Loading Data
Table 12-1
WEIGHT AND BALANCE COMDPUTATION EXAMDPLI
{ter Werght Arm Voment |
e (1 (O] n. -l
Alreradt at Basic Weught 310209 3.9 260 471
Usable Fuel (29 gal) 174 N ~t.3 14 1406
Usable Oil (T qt) 12.7 200 234
Ohserver and Parachute 2250 741 16 673
Pilot.und Parachute 225.0 117. 9 26. 528
Total 3.739.6 931 s 072 .
Notes: (1) This ligure varies tor individual urerait
The LTD is not included in the arcralt
basic weight
(2) The results ol the weight and balance
computation are entered in Form F (Section
V. this Chapter).
Change | 12-9
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|
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3900 | | S| 1 ! | —
1800 WT AT TAKEOFF AND LANDING 3,800 LB
1
| 3700 b—— . .l, -] | | oo -
f“ 3600 —-
3500 | - I |
, 3400 —— —— . : )
3300 — — —— -
il & 2200 | - g =t J —
< | |
g 3100 — - P MINIMUM - — -
'i : 3000 + . -4 4 T ..IL_WE‘GHT o !
| 3 2900 | . ! : " Ykis L |
¥ 2800 | - A o J
‘ w2700 5 é 4‘:: 6} B
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{ : 2 2600 £ £ =) =2
@] = @ ;: -:-I
2500 1 S 3 R |
I
. 2400 b————™™ 1 i — 77!
| 2300 | - - Lo ‘
l 1
" 2200 F——— 4 ' - !
! |
2100 | + 4 t v |
2000 ‘ |
78 BO B2 B4 B&l o 68 50 92 94 %6 g
C.G. (INCHES FROM DATUM)
STABILITY
e LIMITS "1 |
— STRUCTURAL DESIGN '
g LIMITS =

E::l OPERATE WITHIN THIS ENVELOPE

CAUTION

OBSERVE MAXIMUM
GROSS WEIGHT LIMITS

Fig 12-3 Center-ol-Gravity Envelope

12-10 Change |
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Table 12-2
FUEL LOADING DATA

Weight Moment
Gallons (1b) (wing tank arms =1.3)
2 12 976 -
] 4 24 1,951
'. 6 36 2,929
i 8 48 3,902
‘ 10 60 4,878
12 72 5,854
14 84 6,829
| 16 96 7.805
| 18 108 5,780
20 120 9,756
22 132 10,732
24 144 11,707
@ : 26 156 12,683
28 168 13 .658
30 180 14,634
32 192 15 610
Total Fuel Capacities l
Tank Gallons
Left 15.1
Right 15.1
; Table 12-3
0
| OIL LOADING DATA
Weight Arm
Quarts (lb) {in. aft datum) Moment
9 16. 4 20 328

Change | 12-11
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12-12

Wheels at Basic Weight A8 5

Centerline of Tail Wheel

at Basic Weight (Weight

and dimensions are

approximate. ) 3l1.1
Change |

LMSC-D148159

Table

12-4

CREW LOADING TABLE

Weight Arm

1 p A S

Crewmember by | (in. ait datum) Moment
Pilot 225 117.9 26, 528
Observer 225 74. 1 16,673

Table

12-5

MISCELLANEOUS LOADING DATA
(TYPICAL)

General Dimensions
Wing Span
Length
Height (max)
Wheel Base

684 in. (37 [t 0 in )
353 in. (29t 5 in.
150 in. (12t 6 1n.)

234 in. (19 ft G in.)

Tread (at gross weight) 130 in. (10 ft 10 in.) }

Centroids of Load Items (Inches

Aft Datum) (Fig, 12-2)

Observer
Pilot

Oil

Fuel

Basic Weight (Pounds)

741
117.9
20.0
81.3

3,103 (Typical)

Distance (Inches Aft Datum)

(Fig. 12-2)

Center-of-Gravity at
Basic Weight

Centerline of Main

43. 9 (Typical)
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PAYLOAD EQUIPMENT LOADING TABLE

Item

I
Arm | Moment

NVAP
Payload

NVAP (including
fairing, seal, clamp,
ete.)

Force Rate Controller
NVAP Electronics Box
IRI Optical and Mech.

IRI Electronics Box

LTD
Payload

Laser Transmitter
Laser Power Supply
EMI Shunt Filter

LTD Cable Assembly

-1 ¢

-3

e

(in.) (in. -1b)
44.8 7
66,4
208.2 3
207.0
207.3 | 1
49.5
146.7 1
147.8 1,138
105.% 1.2

BALLAST REQUIREMENTS

Item

Arm [.‘-I-)munt
(in.) | dn -lb)

Ballast - Sta.

Ballast — Sta. 0

12.5 ‘ 625

Notes: (1) When aircraft 1s operated with

either observer or NVAFP payluad

equipment removed, add 100-1b

ballast at Sta. 0.

(2) When aircraft is operated with
both observer and NVAP payload
equipment removed. add Lou b

ballast at Sta. 0 plus 50-1b ballast
at Sta. 12.5,
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2100 i g Gl -JE : — ﬁj
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[:E NORMAL OPERATING RANGE
CAUTION
OBSERVE MAXIAUM
GROSS WEIGHT LIMITS
m OPERATE WITH CAUTION
Ej OPERATION NOT PERMITTED
Fig 12-4 Weight Limitations Chart .
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Section V

WEIGHT AND BALANCE CLEARANCE FORM F, DD FORM 365F
(TYPICAL)

WEIGHT AND llll:l.EE CLEARANCE FORM F
1t

AL
(USE REVERSE POR TaavaFORT MISUGNT,
-y _ E-n.un . R T
& Mar 70 Yo - A Werunrdir v iew l
—— e = =
. FLIGHT 8 | 180 XX |Crows Larnding | o7 2=
| ——— i
l1 gy e l T ' Sl

f/;gbf operafion
fo be with bolh

créwmen S = - L ‘

e o Ins palnr tmr sk ftimg bead and oS
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e RL I e

Vomraa w1 TAALO (@) [Fesem Wi s
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& e | 538
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Fig., 12-6 Weight and Balanee Clearanee Form I
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Chapter 14
PERFORMANCE DATA

Section |
SCOPE

14.1. GENERAL

14-2. The information and charts in this chapter pro-
vide performance data for the YO-3A aircraft that will
aid the pilot in preflight and inflight mission planning.
The performance data contained herein are derived

primarily from three sources: Army flight test duly

manufacturer's flight test data, and estimated data
{where no actual data are available at time ol printing
Where a distinction among the tyvpes ol data 15 1mpor

tant the data source is designated.

14-1/14-2
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CHARTS

14-3. AIRSPEED MEASUREMENT.

14-4. Indicated airspeed (1AS) is the actual instru-
ment indication for some given flight condition. Fac-
tors such as an altitude other than standard sea level,
errors of the instrument. and errors due to installa-
tion and compressibility will create variance between
the LAS and actual flight speed.

14-5. Calibrated airspeed (CAS) is the result of cor-
recting the IAS for installation and instrument errors.
The instrument error for a properly functioning instru-
ment is small (£2 knots), and can be disregarded. In-
stallation errors are usually larger and must be
considered. An installation correction table is shown
in Table 14-1. To obtain CAS the corrections must

be added to the LAS.

14-6. Equivalent airspeed (EAS) is the result of cor-
recting the CAS for compressibility effects. For the

YO-3A, the compressibility effects are negligible and
can be disregarded Therefore. the EAS and CAS are
essentially the same for the YO-3A aircraft.

14-7. True airspeed (TAS) s the result of correcting
EAS for density altitude. For the YO-3A, TAS can be

obtained by correcting CAS for density altitude. A
means of obtaining the TAS is to multiply the CAS by
the altitude density ratio (1/a). The altitude density
ratio may be obtained from the density altitude chart
(Fig. 14-1).

14-8. TEMPERATURE CONVERSION CHART.
14-9. The temperature conversion chart (Fig. 14-2)
|8 included to provide a ready method of converting

degrees centigrade to degrees fahrenheit, or degrees
fahrenheit to degrees centigrade.

14-10. AIRSPEED CONVERSION CHART.

14-11. The airspeed conversion chart (Fig. 14-3) is

used to convert miles per hour to knots, or knots 1o

miles per hour

14-12. TAKEOFF DISTANCE:S — FEET TABLE

14-13. The takeoif distances — feet table (Table 1i-2)
shows minkmum takeoft performance {rom a smooul
runway using maximum power. Distances are shown
for pressure altitude at sea level, 1,004, 2,500, and
5,000 feet and for ambient temperitures ot 13 C ana
35°C. The distances shown are based on minlmnum
ground run and disuince to clear a 30-1vot obstacle
Performance for normal takeoff techigue s out-
lined 1n Chapter 3, can be obtained by increasing tne

minimum distances given in Table 14-2 by lu percent

14-14. EFFECTS OF HEAD- AND TAILWINDS ON
TAKEOFF AND LANDING DISTANCES
14-15. The effects of head- and tails inds wn Lakeot!
and landing distances (ground roll) are shown .o Lanee
14-3. Any increase or decrease in wreoff distunces
caused by winds should be applied to the tincoll and

landing distances shown in Table 14-2and 14-6

14-16. TAKEOFF AND LANDING CROSS-WIND
CHART.

14-17. The takeoff and landing cross-w ind chart

(Fig.14-4) 1s used to determine both the headwind and

crosswind component, and whether a sale takeudt

landing can be accomplished under various crosss ind

conditions. For this purpose the chart is divided iz

two areas: recommended and not recommended.

14-18. CLIMB TABLE FOR NORMAL POWER
14-19. Distances during a climb, tume to clunb, and
fuel used in a climb can be determined lrom tne climy
table for maximum power (Table 14-4) Climb per-

formance can be found for climbs from sea level and

14-3
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for inflight climbs between 5.000- and 10.000=foot
altitudes. The data shown are based on maximum
power (full throitle). spoilers closed, and airspeed

for maximum rate of climb as shown

14.20 FLIGHT OPERATION CHARACTERISTICS.

14-21. The flight operation characteristics table
(Table 14-5) shows the approxiumile range that can be
obtained under maximum-speed. maximum-range
maximum-endurance, and low-speed cruise flight con-
ditions at sea level and 5 000-leet pressure altitude.
Under each of these flight conditions  the airspeed is
given, as well as the approximale power SeLlings. fuel
flow, and nautical miles per gallon of fuel.

14-22. FUEL FLOW /METERED FUEL
PRESSURE CONVERSION CHART.

14-23. Figure 14-3 shows fuel flow in pounds per
hour and gallons per hour versus metered fuel pres-

sure in pounds per squire inch.

14-24. LANDING DISTANCES — FEET TABLE

14-25. Table 14-6 shows the total distance required
to clear a 50-foot obstacle and minimum landing
ground roll for a smooth. hard-surface runwiy

with spoilers open at altitudes of sed level, 2,500

and 5,000 feet. Approach speeds lor the minimum-
distance technique are contained in the table, however.
correction factors to determine distances using nor-

mal landing techniques as outlined in Chapter 3 can be
found by increasing the minimum distances by 20 per-

cent. (See Table 14-3 for elfects of head- and tailwinds
on landing distances. )

14-26. TAKEOFF AND LANDING DATA CARD.

14-27. The takeoff and landing data card is repro-
duced in Fig. 14-6
the data card can be obtained from charts and tables

Information required to (ill out

14-4

LMSC-D148159

contained in this chapter. This information may then
be reviewed by the pulot as a checklist item prior o
takeoff and landing
14-28. CONDITIONS
14-29. Make the following entries:

4. GROSS WEIGHT — Gross weight of aircraft at
takeolf. )

b RUNWAY LENGTH — Obtained from Buse
Operations

c. OAT - Obtained from metro

d. WIND — Obtained from metro

e. PRESSURE ALTITUDE = Obtained trom melro

14-30. TAKEOFF.
14-31. Make the following entries:

a. TAKEOFF DISTANCE — See Table 14-2 tor dis-
tance required lor takeoff.

b. TAKEOFF SPEED — See Table 14-2 for required
takeoff airspeed

¢. CLIMB SPEED — Sce Table 14-2 for imdal climb
speed

14-32. LANDING IMMEDIATELY AFTER TAREOFF
14-33. Make the following entries

a. APPROACH SPEED — See Table 14-6 for best
approach speed

b, LANDING GROUND ROLL — Distunce required
to bring aircraft to a complete stop alter touchdown
sSee Table 14-6
14-34. LANDING

14-35. Make the following entries

a. FIELD ELEVATION - Obtained {from Base Opera-

tions or tower

b. LANDING GROSS WEIGHT — Takeoff gross welght
minus weight of [uel reguired to complete the mission

¢ APPROACH SPEED - Best airspeed tor approach
See Table 14-6 for required approach speed

d. LANDING GROUND ROLL -~ Distance required to

bring aircraft to a complete stop aller touchdown
See Table 14-6

O
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TABLE 14-1

AIRSPEED INSTALLATION CORRECTION TABLE

Remarks: The above airspeed corrections apply 1o
the aircraft in the ‘ciean configuration’”’

Add Correction to Corrected Instrument

Reading (IAS) to Obtain Calibrated Airspeed

Correction
(Knots)

.9
.5
.2
1
0

9
5.8
6
4

or with landing gear down

Data Basis. USAAVSCOM {iignt test
Data asof: Mar 1970

Table 14-2
TAKEOFF DISTANCES FEET

Concrete Runway, No Wind, Gross Wt 3,300 1b

Pressure

Altitude
(ft)

I
Air Temp.

Air Temp. |
+35°C (957 F)

+15°C (59" F)

Clear |  Ground { Clear

Roll 50 ft

Ground
Roll

SL
1,000
2,500
5, 000

1,720
1,960
2,260
2,930

Remarks:

Data basis:
Data as of:

Distances shown are minimum For normal takeoff,
increase distances shown by approximately 10 percent.
( For effects of head- and tailwinds see Fable 14-3.)
Propeller — three blades, constant speed, 2300 rpm.
Rotation speed at liftoff = 5% knots 1AS.

Climb speed over 50-fout obstacle — 61 knots TAS.

Contractor flight test and calculation
Mar 1971

Changel 14-5

-



Chapter 14
Section |l LMSC-D148159

EXAMPLE:
IF AMBIENT TEMPERATURE 15 27°C AND PRESSURE ALTITUDE IS
SEA LEVEL, THE DENSITY ALTITUDE 1S 1,500 FEET AND -7!-_

g -

24
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& O
g 12 s
== o
= L
w 2
= =
> =
= g =
5 N
< -
> =
= o)
.'.TZ- Z
o a
=}

-40 -50 -40 -30 -0 -0 0 10 20 30 40 50
QUTSIDE AIR TEMPERATURE (°C)

M T T T 1 T T T T T 1
40 -40 -20 0 20 40 60 80 100 120 140
OUTSIDE AIR TEMPERATURE (°F)

Fig. 141 Density Altitude Chart

14-6



Chapter 14

Section |l

LMSC-D148159

L/l

— —/
/
RNV
|

—y

-20

- — B p— “w v-d.. . 4
CHHHA T o 8 T
I - - o B VO SN N S S_—
+
—+——1— e B — x —4— — —
© —
I (- . - ) C s QR S -
—_ ™M
- — 1 x 1 —1 -
] w.»_...r - | S ) T
pon
w U
o o

1
BEEE
(.
|
I
L

-40

140

120

= 8

LIFHNIYHYS $333930

-20

-40

=60

DEGREES CENTIGRADE

Fig. 14-2 Temperature Conversion Chart
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Table 14-3
EFFECT OF HEAD- AND TAILWINDS ON
TAKEOFF AND LANDING DISTANCE (APPROX.)
|
Takeoff Distance — 6 Knots Headwind — 19% Decrease |
(% Change) 12 Knots Headwind — 36% Decrease |
18 Knots Headwind = 50% Decrease ‘
6 Knots Tailwind — 21% lncrease I
12 Knots Tailwind — 440 Increase |
18 Knots Tailwind — 69% Increase
Landing Distance — 6 Knots Headwind — 197 Decrcase
(% Change) 12 Knots Headwind — 367 Decrease ‘
18 Knots Headwind — 507 Decrease |
6 Knots Tailwind — 217 Increase :
12 Knots Tailwind — 447 Increase
18 Knots Tailwind - 697 Increase
J
Remarks: These percentages are approximate and are based on
)
-3 vl
S'—2 =11 - ‘—“-'» where
1 1
Where Sl = zero wind takeotf distance
52 = takeoff distance with winds
Vw = Headwind velocity
Vl = Liftoff airspeed
Table 14-4
CLIMB TABLE FOR NORMAL POWER
Standard Day. Gross Wt 3,800 Ib
| Approximate
Pressure Alrspeed Alrspeed Airspeed | ) ) 1 ==
Altitude TAS CAS [AS | FromSealevel & jgateof
(ft) KT) (KT) (KT) | Fuel Time Distance | Climb
(lb) (min) (nm) | (fpm)
K =
SL T8 78 72 8.0 0 0 | 615
|
5, 000 B2 76 71 23.0 10.0 13.0 l 450
10, 000 86 74 89 41.0 25.0 33.0 285
i
Remarks: Climb at full throttle; best mixture.
Propeller — three blades, constant speed, 2300 rpm.
Fuel to climb from SL includes 8 lb takeoff allowance.
Data basis: Contractor flight test and calculation
Data as of: Mar 1971
. Change | 14.9
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{
STANDARD DAY
0° 10° DATA BASIS: ASMY PILOT EVALL ATION
30 0 DATE: DEC 1969
30KT
WIND
VELOCITY
25 25KT
4]
9 20
L
S
oz
o
.
2 s
-
O
.
: (&
Z
Z
a 10
5
X
5
} |
1
{ |
5 . !
0 5 10 15 20 25 30
CROSS-WIND COMPONENT (KNOTS)
Fig 14-4 Takeoll and Landing Cross-Wind Chart (Standard Day)
14-10
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180
e |
= |
= 70 I+
> 1
= 1
s !
z ]
<
= 1 \
c : \
- 1
- 160 \
s | [l
| 1
\ |
' i
\ 1
NN
150 Ll | | | | J 1 | |
32 50 70 90 110 130
FUEL TEMPERATURE « °F)
Fig. 14-4A Quantity of Usable Fuel for Specific Fuel Temperatures
Table 14-3
FLIGHT OPERATION CHARACTERIS rics
Standard Day, Gross Wt 3,00 b
l Airspeed ‘ Approximate
Flight Pressure +——— "_'4——— - . = I
| . | Wik | secciricl | Baseifie
Condition [ Altitude | TaS | CAS| 1AS | M: ,“.-‘Jm . Fuel hp( citie :*_|.>' erfie | oo f
{ft) KT) KT)! (KT) | ressurce | RPM | Flow Range Rlange drs e
1 1 { I‘ | (in. -Hg) (1 hr) {nm 1) {nm) e (pst
. —— - — — — e
Maximum SL 126 (126 | 116 | 27 800 | 96 Lar - 15,4
Speed 5,000 123 114 l 106 | 22 2500 | %0 1.4 . - | = 12,2
High-Speed| SL | 97 | 97 | 90 1 21 2600 wo | oz0 | o310 1.2
Cruise | 5.000 Mn 97 | 90 20 [2z600 | 49 1y 240 P
Maximum | SL | 81 | 81 | 75 ‘ 18 2600 a6 2.24 350 1.1
Range | 5,000 1 87 l 81 l 75 17 2600 [ 39 ‘ Z.26 300 | 4.5
LmvSp(-ud\ SL | 75 1. 75 | 70 l 17 | 2600 | 33 : 425 | 4.4 N
Cruise 5,000 | s0 | 75 70 E 16 1'.:!;00 | 36 o225 | 295 3.7
1 | ! . - . —
Remarks: Manual lean mixture, except rich mixture at maximum speed.
No wind conditions.
Usable fuel: 174 b (29 gal).
Reserve fuel: 1% |b (10 percent ot usable).
Taxi and takeoff fuel allowance: 3 Ib (5 min at full throttie ).
Data basis: Contractor flight test and calculation
Data as of: Mar 1971
Changel 14-1
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FUEL FLOW (LB/ HR)

50

40

20

Data Basis. Engine AManufacturer's (Continental) Manual
(Curve deriv ed from composite of 10-360-A
and [0-360-D engine dats)

Data as of May 19065

FUEL DENSITY: 6.0 LB/GAL

] I | I | | |

14.12
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METERED FUEL PRESSURE (LB/'SQ IN.)

Fig. 14-5 Fuel Flow/Mctered Fuel Pressure Conversion Chart
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Table 14-6
LANDING DISTANCES - FEET
Standard Day, Gross Wt 3,800 Lb l
fo?e:;pl;\uich ‘ Spoilers Open. Hard Surface. No Wind. Power Off
. e
| At Sea Level At 2,500 ft 1 At 5. 000 ft

Power Power |4 4 4

On _”” | Ground { Clear Ground ] Clear | Ground | Cleur

(Knots) (Knots) | Roll 50 it Roll 30 ft Roll L S0t
I 4 - — _?.4_ ke -

63 63 1,020 1,830° 1,100 1,910 ]I 1,185 1. 995
| | |

*Without spoilers this distance is 2,800 ft.

Remarks: Landing distances shown are minimum. For normal landing use 70 knots [AS approach
speed and increase ground roll distances shown approximately 25 percent. (For eftects
of head- and tailwinds see Fig. 14-3.)

Data Basis: Contractor flight test (corrected for GW)

Data as of: Mar 1971

—
TAKEOFF AND LANDING TAKEOFF AND LANDING :
DATA CARD DATA CARD (CONT
CONDITIONS LANDING IMMEDIATELY AFTER TAKEOFF
GROSS WEIGHT __ APPROACH SPEED
RUNWAY LENGTH LANDING GROUND ROLL -
OAT
WIND LANDING
PRESSURE ALTITUDE o '
FIELD ELEVATION B
LANDING GROSS WEIGHT -
TAKEOFF APPROACH SPEED
TAKEOFF DISTANCE LANDING GROUND ROLL |
TAKEOFF SPEED
CLIMB SPEED
Fig. 14-6 Takeoff and Landing Data Card
Change | 14-13/14-14
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AR 95-2
AR 95-16
AR 310-1

AR 310-3

AR 310-25
AR 310-50
AR 385-40
AR T10-12

DA PAM 108-1

DA PAM 310-1
DA PAM 310-2
DA PAM 310-3

DA PAM 310-4

FM 21-5
FM 21-6
LMSC-D148160
LMSC-D148161

LMSC-687534

LMSC-D148160PMD

LMSC-D148160PMI

LMSC-D148160PMP

TB 55-1500-311-25

TB 55-9150-200-25

TB 746-93-2
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Appendix
REFERENCES

Flight Regulations for Army Aircraft
Weight and Balance — Army Aircraift
Military Publications: Index ol Administrative Publications

Military Publications: Department of the Army Publications —
Preparation, Coordination, and Approval

Dictionary of United States Army Terms (Short Title: Al
Authorized Abbreviations and Brevity Codes

Accident Reporting and Records

Army Aircraft Inventory, Status, and Flying Time

Index of Army Films, Transparencies, GTA Charts, and
Recordings

Index of Administrative Publications

Index of Blank Forms

Index of Doctrinal, Training, and Organizativnal Publications
Index of Technical Manuals, Techmical Bulletins, Supply
Manuals (Types 7, 8, and 9), Supply Bulletins, and Lubrication
Orders

Military Training Management

Techniques of Military Instructions

Organizational Maintenaoce Handbook, YO-3A Aircraft
lustrated Parts Breakdown, YO-3A Aircrait

Preliminary Operating and Maintenance Manual, YO-3A
Mission Equipment (C)

YO-3A Aircraflt Preventive Maintenance Daily Inspection
Checklist

YO-3A Aircraft Preventive Maintenance Intermediate
Inspection Checklist

YO-3A Aircralt Preventive Maintenance Periodic
Inspection Checklist

Test Flights and Maintenance Operational Checks for
Army Aircraft

Engine and Transmission Oils, Fuels, and Additives tor
Army Aircraft

Painting and Marking of Army Aircraft
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Attitude Instrument Flying
Navigation for Army Aviation

Chemical, Biological, and Radiological (CBR)
Decontamination

Camouflage Materials

Organizational Maintenance Manual [ncluding Repair Parts
and Special Tool Lists: Radio Set AN/ARC-114

Organizational Maintenance Manual Including Repair Parts
and Special Toel Lists: Radio Set AN/ARC-115

Organizational Maintenance Manual Including Repair Parts
and Special Tool Lists' Radio Set AN/ARC-i16

Organizational Maintenance Manual Including Repair Parts
and Special Tool Lists Control, Communication Syswm
C-6533/ARC

Organizational Maintenance Manual Including Repair Parts
and Special Tool Lists: Direction Finder Set AN/ARN-=4

Organizational Maintenance Manual TACAN Navigatiunal
Set AN/ARN-52(V)

Organizational Maintenance Manual: Recepver Transmitter
Radio RT-859/APX-72. and Mountings MT-3809 APX-72
and MT-3948/APX-72 (NAVSHIPS 0967-4010)

The Army Maintenance Management System (TAMMS)

Army Aviation Maintenance Engineering Manual: Weght
and Balance

General Aircraft Maintenance Manual
Service Instructions. Circuit Diagrams with [llustrate:

Parts Breakdown — Radio Transponder. Tvpe RT-s44
Radio Receiver-Transmitter. Type RT-555,UPN-25
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