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FOREWORD

SCOPE

The NATOPS Flight Manual (NAVAIR 01.60GCB-1)
is issued by the authority of the Chief of Naval Opera-
tions and under the direction of Commander, Naval Air
Systems Command in conjunction with the Naval Air
Training and Operating Procedures Standardization
(NATOPS) Program. This manual contains informa-
tion on all aircraft systems, performance data, and
operating procedures required for safe and effective
operations, However, it is not a substitute for sound
judgment. Compound emergencies, available facilities,
adverse weather or terrain, or considerations affecting
the lives and property of others may require modifica-
tion of the procedures contained herein. Read this man-
ual from cover to cover. It's your responsibility to have
& complete knowledge of its contents.

APPLICABLE PUBLICATIONS
The following applicable publications complement this
manual:
NAVAIR 01-60GCB-1B (NATOPS Pilot's Pocket
Checklist)
NAVAIR 01-60GCB-1F (NATOPS Functional Check-
flighe Checklist)
HOW TO GET COPIES
AUTOMATIC DISTRIBUTION
To receive future changes and revisions to this manual or
any vther NAVAIR acronautical publication automatically,
2 unit must be established on an automatic distribution list
maincained by the Naval Air Technical Services Facility
(NATSF). To become established on the list or to change
existing NAVAIR publication requirements, a unit must
submit the apprepriate tables from NAVAIR 00-25 DRT-1
(Naval Aeronautic Publications Automatie Distribution
Requirements Tables) to NATSF, 700 Robbins Ave.,
Philadelphia, Pa. 19111, listing this manual and all other
NAVAIR publications required. For additional instructions
refer to NAVAIRINST 5605.4 series and Introduction to
MNavy Stocklist of Publications and Forms NAVSUP
Publication 2002 (S/N 0535-LP-004-0001),
ADDITIONAL COPIES

Additional copies of this manual and changes thereto may
be procured by submitting DD Form 1348 to
NAVPUBFORMCEN Philadelphia in accordance with
Intreduction to Navy Srocklist of Publications and Forms
NAVSUP Publication 2002,

UPDATING THE MANUAL

To ensure that the manual contains the latest procedures
and information, NATOPS review conferences are held
in accordance with OPNAVINST 3510.9 series.

CHANGE RECOMMENDATIONS

Recommended changes to this manual or other NATOPS
publications may be submitted by anyone in accordance
with OPNAVINST 35109 series,

Routine change recommendations are submitted directly
to the Model Manager on OPNAYV Form 3500-22 shown
on the next page. The address of the Model Manager
of this aircraft is:

Commanding Officer

VMO:-2, Det, MAG-16, 3d MAW, FMFPAC
MCB Camp Pendleton, California 92055
ATTN: NATOPS Coordinator (OV-104)

Change recommendations of an URGENT nature (safety
of flight, etc) should be submirtted directly to the
NATOPS Advisory Group Member in the chain of com-
mand by priority message,

YOUR RESPONSIBILITY

NATOPS Flight Manuals are kept current through an
active manual change program. Any corrections, addi-
tions, or constructive suggestions for improvement of its
content should be submitted by routine or urgent change
recommendations, as appropriate, at ence.

NATOPS FLIGHT MANUAL
INTERIM CHANGES

Flight Manual Interim Changes are changes er correc-
tions to the NATOPS Flight Manuals promulgated by

“CNO or NAVAIRSYSCOM. Interim Changes are issued

either as printed pages, or as a naval message. The In-
terim Change Summary page is provided as a record of
all interim changes. Upon receipe of a change or revision,
the custodian of the manual should check the updated
Interim Change Summary to ascertain that all outstand-
ing interim changes have been either incorporated or
canceled; those not incorporated shall be recorded as
outstanding in the section provided.
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The NATOPS Flight Manual (NAVAIR 01-60GCB-1)
is issued by the authority of the Chief of Naval Opera-
tions and under the direction of Commander, Naval Air
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Training and Operating Procedures Standardization
(NATOPS) Program. This manual contains informa-
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operating procedures required for safe and effective
operations. However, it is not a substitute for sound
judgment. Compound emergencies, available facilities,
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NATOPS FLIGHT MANUAL
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NATOPS/TACTICAL CHANGE RECOMMENDATION

OPNAV FORM 3500/22 (5-69) 0107-722-2002 DATE

TO BE FILLED IN BY ORIGINATOR AND FORWARDED TO MODEL MANAGER
FROM (originator) Unit
TO [Model Managor) Unit
Complete Nama of Manual/Checklist jon Date | Change Da | Section/Chapter Page | Paragraph
Recommendation (be specific)

[ ot 1 comomes o wee

Justitication
Signaturs

Rank I'rm-

Address of Unit or Command

TO BE FILLED IN BY MODEL MANAGER (Return to Originator)

oate

REVERENCE

{2) Your Change Recommendation Dated

[[] ¥our change recommendution duted is scknowledged. It will be held for action of the
review conference planned far to be held at

[[] ¥our change reconmendarion is reclatssifisd URGENT and forwarded for approval ta
by my DTG .

MGDEL MANAGER , AIRCRAFT
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CHANGE SYMBOLS

Revised text is indicated by a black vertical line in either
margin of the page, adjacent to the affected texi, like the
one printed next to this paragraph. The change symbol
identifies the addition of either new information, a
changed procedure, the correction of an ercor, or 1
rephrasing of the previous materi

WARNINGS, CAUTIONS,

AND NOTES

The following definitions #pply to "WARNINGS",
“CAUTIONS,” and "NOTES" found dhroughout the
manual.

An operating procedure, practice, or condition,
etc, which may result in injury or death, if not
carefully observed or followed,

§ CAUTION 3

An operating procedure, practice, or condition,
ete, which may result in damage to equipment,
if not carefully observed or follawed.

NAVAIR 01-60GCB-1

Note

An operating procedure, practice, or condition,
ete, which is essential to emphasize

WORDING

The concepe of word usage and intended meaning which
has been adhered 1o in preparing this Manual is as fol-

Tows:

“Shall” has been used only when application of a pro-
cedure is mandatory.

“Should™ has been used only when application of 2
procedure is recommended.

“May” and “need not” have been used only when
application of a procedure is optional.

TWAIT has been wsed only to indicate fururity, never
to indicate any degree of requirement for application
of a procedure.
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SECTION 1—THE AIRCRAFT

TABLE OF CONTENTS

PART | —DESCRIPTION
‘The Aircrafr .

PART 2 — SYSTEMS .
Engines
Aircraft Fuel Supply System
Electrical Power System ...
Hydraulic Power System
Flight Control Systems .
Wing Flaps
Landing Gear .....
Wheel Brakes ..

Nose Wheel Steering ...

Angle-of-Artack System .
Lighting Systems ..o
Heating, Ventilation, and

Defrost Systems
Windshield Wiper
Oxygen System ...
Cockpir Enclosure
Ejection Seats .

Emergency Equip
Mission Equipment .
Miscellancous Equipment

PART 3—AIRCRAFT SERVICING
Aircraft Servicing .,
Material Specifications
External Power
Refueling

Systems Servicing

PART 4 — AIRCRAFT OPERATING
LIMITATIONS .
Introduction
Instrument Mnrkmgs
Engine Limits .
Engine Temperature Limits
Airspeed Limits ...,
Acceleration Limirs
External Store Limirs
Prohibited Maneuvers .
Center-of-Gravity Limits
Weight Limits

PART 1 — DESCRIPTION

THE AIRCRAFT

The Rockwell International OV-10A is a  twin-
wurbeprop, multipurpose aircraft designed for counter-
insurgency operations. Main identification features
include a shoulder-mounted, straight wing; a large, glass-
enclosed cockpit; twin tail booms; and swept vertical
stabilizers with a high-sec horizontal stabilizer. The cock-
pit section contains a second flight crew station (observ-
er's) with message drop capability. The cockpit section is
partially armor plated to provide protection from small
arms p . Two canted s are mounted on
the lower fuscli\ge‘ providing four external store stations
and housing for four 7.62 mm guns with integral ammu-
nition supply. Additional weapons or a single external
fuel tank may be installed at a centerline store station
under the fuselage. A single store station under ecach
wing provides modification capability for carrying two
AIM-9 Sidewinder missiles. See figures 1-1 through 1-5.

DIMENSIONS

Overall static dimensions of the aircraft are as follows:
Span ... 40 feer
Height (vertical amb:lm:r) 15.1 feet

- 39.7 feet
. 14.8 feet

Length ...
Tread Width

See figure 1-6 for additional aircraft dimensions,
GROSS WEIGHT

Clean aircralt take-off gross weight with armor plate,
observer's equipment, oxygen equipment, full incernal Fuel,
cargo compartment floor and liners, and a crew of twa is
approximately 10,250 pounds. On some aircraft [AFC 64),
the interchangeable IR suppression exhaust system adds 62
pounds to aircraft basic weight. For additional weight data,
sefer to Section XI, Part 1. For detailed weight data, refer
to the Weight and Balance Data Manual [NAVWEPS
01-1B-40}.

1-1
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GENERAL ARRANGEMENT

Figure 1-1 (Sheet 1)
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LEFT BOOM

PITOT.STATIC TUBE
RAM AIR INLET
WINDSHIELD WIFER
OPTICAL SIGHT
COCKPIT AIR VENT
OAT INDICATOR
LW-3B EJECTION SEATS

ELECTRICAL EQUIPMENT BAY

OXYGEN SUPPLY BOTTLES

FUEL CELLS

HYDRAULIC POWER SYSTEM

HF AADIO ANTENNA

CARGO BAY BOOR

EXTERNAL ELECTRICAL RECEPTACLES IRIGHT SIDE)
SPONSON

CAMERA CONTAOLLER

MBOC 7.62mm GUNS

LOWER ANTI-COLLISION LIGHT

HF RADIO SET, AN/ARC 120

UHF ADF ANTENNA

MESSAGE DROP DOORS

CAMERA, KB-134

ANGLE-OF ATTACK PROSE

BAAKE MASTER CYLINDER

FORMATION LIGHT (BOTH SIDESI

LANDING AND TAXI LIGHT

T-765.10 ENGINE (-12 RIGHT)

BATTEAY (LEFT]

SMOKE GENERATOR SYSTEM OIL TANK

Figure 1-1 (Sheet 2)
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28,
28,
30,
I
32,

3z,
34,
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ELECTAONIC EQUIPMENT BAY (LEFT)
VHF-EM SET NG, 2 ANJARE 131
OR AN/ARC 54
TACAN, AN-AAN.52(V]
UHF SET, AN/ARCS]
ADF SET, AN/ARC-50
COMPASS CONTROLLER, AN ASN.75
KY-26
VHF-FM ANTENNA NO, 2
FORMATION LIGHT (BOTH 800MS|
UHF GOMM ANTENNA
MAGNETIC COMPASS TRANSMITTER
UPPER ANTL-COLLISION LIGHT
TACAN ANTENNA (LEFT SIDE}
IFF ANTENNA (RIGHT SIDE}
POSITION LIGHT (LEFT ONLY]
BATTERY (RIGHT)
ELECTRONIC EQUIFMENT BAY (RIGHT)
INVEATEAS
IFF-SIF, ANAPX-BA(V]
FM SET, ANJARC 54
KY-28
AN/USQ-42 RADIO FREQUENCY
MONITOR SET ANTENNMA
VHF-FM ANTENRA
IFF SIF ANTENNA
CENTER-FEED FUEL TANK
INBOARD WING FUEL TANK
OUTEOARD WING FUEL TANK
POSITION LIGHT
APN-171{V) RECEIVER-TRANSMITTER
APH-171(v) ANTENI R
STATIC DISCHARGER

AILERON TAB
AILERONS

SPOILERS

FLAPS Na/76
ELEVATOR TABS WM-1-5H
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MISSIONS

The aircraft may be configured for strike-reconnaissance,
forward wir control, cargo, troop transport, or litter
transport missions. For cargo or paratroop air drop mis-
sions, the cargo bay door is removed. As required, por-
tions of the observer’s cockpic may be removed and
specialized mission packages installed.

STRIKE-RECONNAISSANCE OF TAC(A)

For a strike, strike-recon, or tactical air control (air
horne) mission, the observer's cockpit package may be
installed. External armament, integral guns, and com-
munications equipment provide the capabilities required.

CARGO TRANSPORT

By adding the cargo configuration package and removing
observer's cockpic equipment, internal loads of up to
3200 pounds may be carried.

NAVAIR 01-60GCB-]

TROOP TRANSPORT

By removing observer's cackpit equipment and installing
the troop transpoert equipment package, either five para-
troopers or six ground combat troops may be carried.

LITTER TRANSPORT

With observer's cockpit package equipment removed and
the litter transport package installed, the cargo area will
accommodate two litter patients and a medical attendant
for air evacuation missions.

Refer to MISSION EQUIPMENT, Parr 2, in
this section, for coverage of cargo, troop, and
litter configuration equipment,
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PILOT'S LEFT CONSOCLE

Figure 1-2

(19 (4

NeLAYWN~OVONC AWM~

18,
19.

HIGH INTENSITY LIGHT
CONSOLE FLOODLIGHT

ANTI-G SUIT HOSE
DROP-JUMP SIGNAL SWITCH
EMERGENCY ALARM SWITCH
ANTI-G VALVE

CANOPY DOOR LOCK HANDLE
FLAP HANDLE

FREE AIR TEMPERATURE INDICATOR
ENGINE POWER LEVERS
MICROPHOME SWITCH

ENGINE CONDITION LEVERS

. START-ELECTRICAL CONTROL PANEL

START SWITCHES t

POWER LEVER FRICTION LEVER
FLAP-TRIM CONTROL PANEL
VHF-FM CONTROL PAMNEL
INTERCOM (ICS) CONTROL PANEL
HF COMM CONTROL PANEL
SPARE LAMPS

1 AIRCRAFT HAVING AFC 61 INCORPORATED
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N4/76
VM-1-6F
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PILOT'S INSTRUMENT PA

. STORES EMERGENCY RELEASE BUTTON

LEFT WEAPONS CONTROL PANEL
ANGLE OF ATTACK INDICATOR
APPROACH INDEXER
ACCELEROMETER

. LEFT OVERTEMP WARNING

AND OVERTORQUE CAUTION LIGHTS
WHEELS WARNING LIGHT

AIRSPEED INDICATOR

TACAN POWER SWITCH

. MAP CASE
. LIGHTS TEST SWITCH
. ATTITUDE INDICATOR ARU-13/A

TURN AND SLIP INDICATOR

. RIGHT OVERTEMP WARNING

AND OVERTORQUE CAUTION LIGHTS
LEFT NACELLE FIRE WARNING LIGHT
RIGHT NACELLE FIRE WARNING LIGHT

- RIGHT WEAPONS CONTROL PANEL

. ENGINE TORQUE INDICATORS

- TAKE-OFF CHECKLIST

- WARNING AND CAUTION LIGHTS

. ENGINE TACHOMETERS

. OIL PRESSURE INDICATOR

. FUEL GAGE TEST SWITCH

. FUEL EMERGENCY SHUTOFF SWITCHES

4
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Figure 1-3

25.
26.
27.
28,
29.
30.
30A.
31.
32
33
33A.
34.
34A.
34B.
35,
36.
37.

39

40.
a1,
42,
43,
44.
45.

HEAT-VENT-DEFROST CONTROL PANEL
EXTERNAL FUEL TRANSFER SWITCH

FUEL GAGE SELECT SWITCH

FUEL QUANTITY INDICATOR

TURBINE INLET TEMPERATURE INDICATORS
VERTICAL VELOCITY INDICATOR

RADAR ALTIMETER INDICATOR
BEARING-DISTANCE-HEADING INDICATOR
PEDAL ADJUST CRANK

PARK BRAKE HANDLE

HYDRAULIC PRESSURE CAUTION LIGHT
MISSILE CONTROL PANEL
VOLTAMMETER

HYDRAULIC PUMP INDICATOR LIGHT
EMERGENCY STORES JETTISON HANDLE
TACAN CONTROL PANEL

ALTIMETER

AAU-21/A AIMS ALTIMETER

CLOCK

TRIM NEUTRAL LIGHTS IPUDDER-AILERON)
ELEVATOR TRIM INDICATOR

GEAR-FLAP POSITION INDICATOR
LANDING GEAR HANDLE

GEAR HANDLE RELEASE LEVER

UHF COMM CONTROL PANEL N4/TE
LANDING CHECKLIST UMI-7G
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1. OXYGEN REGULATOR
2. IFF-SIF CONTROL PANEL
3. DEFROST DUCT SWIVEL NOZZLE
4. VHF —FM NO. 2 CONTROL
5. COMPASS CONTROL PANEL
6, BLEED AIR SWITCHES
7. PROVISIONS FOR KY 28 SYSTEM NO. 1 CONTROL
8. VHF-FM TAKE COMMAND SWITCH AND LIGHT
9. INTERIOR LIGHTS CONTROL PANEL
10. AMMETER SELECT SWITCH
11. SPARE LAMPS
IFF ANT SEL
12. MAP CASE
13. SEAT ADJUST SWITCH
14. CIRCUIT BREAKERS
15. CARGO BAY LIGHTS SWITCH
16. UTILITY LIGHT
17. OXYGEN HOSE
18, COMPASS CORRECTION CARD
19. HF/VHF COMM FREQ CARD
- 20. RELIEF TUBE

N4/78
VM-1-8F

Figure 1-4
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OBSERVER’S COCKPFT

12
13.
14.
15.

PARWN S

mowveN

AIHCRAFT HAVING AFC 20 BHMPLIED WITH
FLAP HANDLE
ENGINE CONDITION LEVERS
POWER LEVERS
MICROPHONE SWITCH
LANDING GEAR HANDLE
ALTIMETER
AAU-24/A AIMS ALTIMETER
WHEELS WARNING LIGHT
ATTITUDE INDICATOR, MB-1
AIRSPEED INDICATOR
CLOCK
INSTRUMENT LIGHTING KNOB/

LANDING CHECKLIST
BEARING-DISTANCE-HEADING INDICATOR
FUEL LOW WARNING LIGHT

FUEL FEED CAUTION LIGHT

NACELLE FIRE WARNING LIGHTS

Figure 1-5

17.
18.
19.
20.

21

22,
23,
. COCKPIT AIR VENT
25.
26.
. RADIO FREQUENCY MONITOR-SET
28,
29,
30.
31

AIRCRAFT NDT HAVING
AFC 20 EUMFL!ED WITH

ENGINE TORQUE INDICATORS
FM CONTROL PANEL
EMERGENCY IFF SWITCH

MIC SELECT SWITCH

VHF-FM COMMAND LIGHT
VHF-FM TAKE COMMAND SWITCH
INTERCOM (ICS) CONTROL PANEL
SEAT ADJUST SWITCH

UTILITY LIGHT
OXYGEN REGULATOR

OXYGEN HOSE

COCKPIT AIR CONTROL VALVE
KB-18 CAMERA

MESSAGE DROP DOOR PEDAL

N4/76
VM-1-9D
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PRINCIPAL DIMENSIONS

N

[OIOF:-SWle

T taFr 0 ———]

40FT.DIN.

# 238 INCHES NDRMAL
18.8 INCHES WITH NOSE STRUT
AND TIRE DEFLATED
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TN,

ETIN

I NELTIN

Figure 1-6
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PART 2 — SYSTEMS

ENGINES

The aircraft is powered by two Garret-AiResearch T-76-G
series fixed-shaft turboprop engines, rated at 715 shaft
horsepower, The major engine components consist of the
reduction gearbox, a two-stage centrifugal compressor, &
three-stage  axial surrounded by an annular
combustion chamber and the accessory section. See figures
1-7 and 1-8. The engine is attached to a tubular truss, with
three vibration isolation mounts, which is attached to the
nacelle in four places.

turbine

Note

Flight with either two T-76-G series (Iefrrotating)
or two T-76-G series (right-rotating) engines is
allowed to provide a ferry capability to a
maintenance/logistics  area  where the
engine configuration may be installed. Refer to
Section I, Part 4 and Section IV for flight
limitations and flight characteristics with two
identical engines,

correct

ENGINE EXHAUST SYSTEM

Pravisions for interchanging IR suppression exhaust stacks
with the nonsuppressive exhaust system are provided on
aircraft having AFC 64 incorporated, The IR suppression
system wrap-around deflectors  produce
exhaust gas pressure losses; however, aircraft propulsion
performance degradation is less than 2 percent,

incremental

ENGINE FUEL SYSTEMS

Fuel is supplied by gravity from the wing center/feed tank
to the engine-driven boost pumps. Fuel at low pressure is
then directed to the combination low/high pressure fucl
pumps, which supply fucl at high pressure to the fuel
control units. The fuel control units provide engine
overspeed protection through an automatic flow limiting
feature of the overspeed governor which is set at 103.8% to
104.3% rpm. An underspeed governor on each engine sets
minimum propeller rpm for selected flight conditions, For
starting with fuel enrichment kit (T-76 Power Plant Change
No. 7} installed, extra starting fuel bypasses the fuel control
and fuel shutoff valve and is fed directly into the engine.
Flow of this starting fucl is cut off automatically by an
EGT sensing switch or upon arraining 50% rpm. Refer to
POWER MANAGEMENT CONTROL SYSTEM (PMCS), in
this section,

FUEL ENRICHMENT KIT

The start fuel enrichment kit provides automatic fuel
enrichment during engine starting when the exhaust gas
temperature is less than 450 (£50) ©C. When the START
switch is positioned to START, this supplemental fuel flow
will be provided automatically at 10% RPM by powering
the fuel enrichment solenoid valve through the engine speed
sense switch. (Ignition also occurs at 10%). This fuel is
provided to the engine independent of the position of the

condition lever since it bypasscs the engine fuel shutoff

valve. Heolding the AIRSTART (IGNITION &
UNFEATHER) switch in the CRANK position  will
interrupt this fuel flow. Should the temperature sensing
switch 450 (£50) °C fail to cut off start during a ground
start, it will be automatically terminated at approximately
50% RPM by the engine speed sense switch. Shutting the
engine down during a ground start when the engine has not
reached 50% RPM will require moving the condition lever
to FUEL SHUT-OFF and repositioning the START switch
to ABORT; otherwise the start fucl system will continue o
supply the engine with fucl and it will continue to run at
approximarely 20% RPM and 400 to 500 EGT. During
engine airstarts, positioning the AIRSTART switch to ON
provides immediate, dircct power 1o the fuel enrichment
solenoid valve when the exhaust gas temperarure is less than
450 (£50) °C. The ON position also dircets power to the
wnfeather and ignition circuits immediately, With ignition
and fuel present, the enginc will run even if the condition’
lever is in the fuel shur-off position.

Note

Failure of the engine temperature sensing switch

to cut off stare fuel at 450 (£50) ©C may prevent &

successful airstart attempt by inducing high EGT’s

prior to reaching 10% RPM, since both ign

and start fuel are available immediately upon

actuation of the AIRSTART switch,
ENGINE IGNITION SYSTEMS
Each independent engine ignition system consists of an
ignitien unit and 2 single igniter plug mounted in the engine
combuster. For ground starts the system is energized by the
engine speed sensing  switches as the RPM  passes
approximately 10%. Igniter operation is cut
automatically as RPM passes 50%, discontinuing the start
cycle and preventing the ignition unit duty cycle from
being exceeded. For airstarts, the ignition system is
cnergized when the IGNITION AND UNFEATHER switch
is moved to ON. To discontinue the ignition cycle this
switch must be moved to the AUTO position.
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ENGINE OIL SYSTEMS

An independent, dry sump oil system is provided for cach
engine. These systems provide both engine lubrication and
propeller control system supply, Total oil system capacity
is 2.25 gallons with a flow ratc of 4 1o 7 gallons per minute.
Qil is stored in 2 L.Sgallon tank on each engine, 1.25
gillons of which are usable. At idle (65% rpm), minimum
oil pressure is 48 psi. Above 91% rpm, cil pressure is
regulated at 105 (£15) psi by the return of excess oil from
the engine-driven pump back to the inler side of the oil
pump. For limits at all rpm, refer to OIL PRESSURE
LIMITS, Part 4, in this section. Each system includes an
air0il cooler and oil cooler door system to maintain oil
temperature at approximately 190%F. The air-oil cooler
incorporates a thermostatic valve and a pressure relief valve
to direct scavenge oil to the coaler core or directly to the
oil tank. The air-oil cooler doors, located on the wing
leading edge above cach nacelle, open when the landing gear
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extend to ensure airflow through the airoil cooler during
ground operations. Both engine accessory gearcases are
equipped with a magnetic drain plug which armacts any
ferrous particles present in the lower area of the sump. The
plugs provide the electrical ground for operations of the
engine chip warning lights.

ENGINE CHIP CAUTION LIGHTS

The L CHIP and R CHIP caution lights (figure 5-0) are
located on the pilot’s instrument pancl. Collection of
sufficient ferrous particles on either engine ACCESSOTY case
chip detector will cause the associated caution light to
illuminate, The 28-volt d-c primary bus provides electrical
power for light operation
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NACELLE FIRE WARNING SYSTEM

The nacelle fire warning system for each engine consists of
an independent fire detector control assembly in each
boom, a continuoussensing element routed around each
engine comparrment, the nacelle FIRE warning lights, and a
system test switch. The fire warning system normally
operates on 115-volt a-¢ power but automatically operares
on 28-volt d-c power in the event of a-c power fallure, As
engine compartment temperature rises, the resistance of the
sensing clement lowers and is monitored by the control
assembly. This signal energizes a relay to {lluminate the
FIRE warning light.

NACELLE FIRE WARNING LIGHTS

Two nacelle fire warning lights are located on the pilot's
(figure 1-3) and observer’s instrument pancls (figure 1-5),
When illuminated, these lights point toward the engine
compartment in which overheat or fire is detected. The
entire fire warning system may be tested by holding the
lights test switch in the FIRE DET position. A-C (primary)
electrical power is provided by the 115volt a-e, $00-cycle
peimary bus and d-c (secondary) electrical pawer is taken
from the d-c start control bus,

AIR START (IGNITION AND UNFEATHER SWITCHES)

The AIR START (IGNITION & UNFEATHER) switches
(figure 1-11) are locsted on the pilors engine start and
electrical control panel. These switches are covered with red
guards labeled “AIR START" and have ON, AUTO, and
CRANK positions. In AUTO (guards down), the jgnition
systems are armed for ground starts and controlled by the
engine rpm sensing switches. With the start contral bus
energized, the ON position activates the propeller
unfeathering pump, provides continuous ignition system
operation, and furnishes supplemental starring fuel by

means of the start fuel enrichme;

The ON position is used
for air starting the engine; the switch must be returned to
the AUTO position after the start to shut off the ignition
system and the unfeather pump.

The ignition system Is not continuous duty. Limits
are 2 minutes ON, 3 minutes OFF, 2 minutes ON,
and 23 minutes OFF.

Note

When the AIR START switch is placed in the ON
r.LT.
system, the cockpit temperature gage indicates
EGT.

position in  aircraft incorporating the

*Aircraft having AFC 61 incarporated
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With the BATTERY switch ON or external d-c power
applied, holding either switch in CRANK activates the
corresponding unfeathering pump, and interrupts the fuel
enrichment and igniters to the applicable engine, Refer to
ENGINE OPERATION, in this section.

STARTER SWITCHES

The L START and R START switches (figure 1-11) are
located on the pilot’s engine start and electrical control
panel, These three-position switches are marked START,
RUN, and ABORT, and are spring-loaded to return to RUN
position on release. With the BATTERY switch ON (with
or without external d-c power applied), holding the desired
switch momentarily in START initiates engine starter
operation through 4 holding relay. The ABORT position
deenergizes the automatic ignition circuit, disengages the
starter, and cuts off fuel enrichment flow. On some
sitcraft,” the START switches arc changed to lever-lok-type

switches, requiring positive lift-to-unlatch action prior to
selecting START position, This change also removes
clectrical power from the START switches through action
of the ground safery switch, when the aireraft is airborne.

If the start switch is energized and the engine fails
to crank, meve the start switch to ABORT to
deenergize the automatic ignition circuit prior to
attempting any further corrective action. Failure
to do so may cause inadvertent engine start if the
circuit is later completed.

@ In flight with one engine feathered, the actuation
of the ground START switch for the feathered
engine will cause complete failure of the generator
on the operating cngine and disconnect the
primary d-c bus from the system, making it
impossible to unfeather the dead engine propeller.
Placing the ground START switch in the ABORT
position will restore electrical the
primary bus.

power to

®0n some aircraft,” the ground start system is
deactivated by the ground safety switch while the
afreraft s airborne.




NAVAIR 01-60GCB-1

START IGNITION ON LIGHT

The START IGN ON advisory light is installed on the
pilot’s instrument panel. This amber light is illuminated
whenever an engine is started as in a normal ground start
(one engine at a time) or when cither or both engines are
started on the air start system, The START IGN ON light
should extinguish at 50% rpm during 2 normal ground start,
and when the AIR START switches are moved to AUTO
following air start. This light receives 28-volt d-c power
fram the start control bus.

FIRE DETECTION /WARNING LIGHTS TEST SWITCH

. The FIRE DET/WARN LTS TEST switch (figure 1-3) is

wsed to provide an operational test of the nacelle fire

" detection and warning system, and to test illumination of

=~ =}

all warning and caurion light bulbs, With primary d-c bus
power available, holding the switch in FIRE DET tests the
continuity of the nacelle fire deteetion and warning system.
With primary d-¢ bus power available, holding the switch in
WARN LTS tests zll warning and caution lights. For
waening lights informarion, see figure 1-8.

PROPELLERS

Each engine drives an 8.5-foot, three-blade, fully reversible
aluminum propeller. At Military rated engine rpm (41,730),
the propellers rorate at 2000 rpm. To reduce torque effect,
the left propeller rotates clackwise and the right propeller
operation  of
propeller is achieved by the propeller control system using
high-pressurc oil to hold the propeller blades at the required
posi
engine oil boosted in pressure by the propeller governors. In
the event of complete control oil pressure loss, the
propeller will automatically be driven to a near-feathered
position by the force applied against the propeller blade

rotates  counterclockwise.  Normal the

n 1o maintain rpm. The propeller control systems use

- pitch control piston by a stack of compression washers. The

propeller control systems incorperate dump (feather) valves
which allow the pilot to manually selccr feathering as
required.

TURBINE INLET TEMPERATURE SYSTEM

The turbine inlet temperature system consists of the engine
thermocouple harness, a d- powered resistor, an a‘c
powered signal conditioner and transducer for cach engine,
and the 2 powered indicators. The signal conditioner
receives the heat signal from the engine thermocouples, and
receives the compressor discharge pressure (Ps3) and the
turbine discharge pressure (PsS) from the transducer. The
signal conditioner then computes the variation cffects of
these three signals and supplies one reading to the indicator.
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This system climinates the need for the pilot to use
aiespeed, altitude, and outside air temperature to determine
allowable engine temperature,

QVERTEMPERATURE WARNING LIGHTS

Two red TIT Warning Lights are installed under the
instrument panel shroud in the pilot’s cockpir (figure 1-8).
These lights will illuminate when the needle of the indicator
reaches 995% to 1000°C, Retarding the affected engine
power lever should extinguish the light approximately 69
below the point it was illuminated. Since the illumination
of the light is below 1004°C actual temperature allowed, it
is there to call the pilot’s attention to the indicator. Electric
power for the lights and the circuir through the indicatar
switch is 28-valt from the primary d-c bus, Holding the
warning lights TEST switch in WARN LGTS position will
luminate the lights. In the event of an a-¢ power failure to
the the entire temperature sensing  system,
including the warning lights, will be inoperative.

indicator

ENGINE AND PROPELLER INDICATORS
TURBINE IMLET TEMPERATURE INDICATORS

Two turbine inler temperature indicarors (figure 1-3) are
installed on the pilot's instrument pancl. The indicators
normally operate on 115-volt ¢ power provided by
primary a-¢ bus. During all ground starts the 115-volt a-c
power is supplied by a static inverter which will aperate
from low battery voltage. This inverter is located on the left
side of the observer’s seat. The indicators are calibrated
from 1009 to 1200°C and are equipped with OFF warning
flags. The OFF flag indicates an a-¢ power failure and that
the indicators are inoperative. They will remain fixed at the
readings indicated at the time of failure, and cngine
temperature will be impossible to determine. In the event
of & suspected malfunction of the TIT system, EGT may be
determined by placing the AIRSTART switch in the ON
position as long as 115-valt a-c pawer is available w the

indicatar.
CAUTION

Da NOT exceed ignition systems limits.

During ground starts {bclow 50% RPM or gencrator cut-in
speed) or when the airstart switch is in the ON position, the
indicators reflect exhaust gas temperature (EGT). At 50%
RPM, the system switches from EGT to TIT and the needle
movement to the higher TIT reading is very rapid, for
example from 650°C to 850°C. For engine temperature
limits, refer to Section I, Part 4,
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INTERIM EGT SYSTEM

The interim exhaust gas temperature (EGT) system consists
of identical components of the TIT system except that a
jumper plug has been installed to bypass the signal
conditioner and transducer, With this plug installed the heat
signal from the thermocouples is routed through the 28-volt
dc powered compensating resistor diteetly to the TIT
indicators, and they will indicate EGT only.

Note
@When this jumper plug is installed the indicators
are. PLACARDED to show that EGT is being
indjcated.

®With this system installed the pilot must use
outside air temperature airspeed and altitude to
compute maximum allowable temperature,

TACHOMETERS

Two engine tachometers (figure 1-3) are installed on
the pilot’s instrument panel, These electrically indepen-
dent indicators reflect engine epm in pereent of Milicary
rated rpm and do not require any electrical power from
the aircraft.

ENGINE TORQUE INDICATORS

Two engine torque indicators are [ocated on the pilot's
(figure 1-3). and observer's strument panels (figure
1-5). These indicators are calibrated in pound-feet from
560 to 2300, Electrical power for the torque indicators is
provided by the 26.valr, A00-cyele a-c instrument bus,

OVERTORQUE CAUTION LIGHTS

Two amber TOR (L, R) caution lights are installed
under the instrument panel shroud in the pilot's cockpit
(figure 1-3)  These caution lights operate in conjunction
with the engine torque indicators, illuminating at 2200
t0 2235 pound-feer torque. Should overtorque be en-
countered, retarding the affected cngine power lever(s)
will extinguish the light(s) when approximately 2165
pound-fect torque is reached. Holding the lights TEST
switch in TEST checks the TOR caution light bulb
circuits, The overtorque caution lights receive electrical
power from the d-c primary bus.

OIL PRESSURE INDICATOR

A dual-needle oil pressure indicator (figure 1-3) s
located on the pilot’s instrument panel. This indicator
is calibrated in pounds pec square inch from 0 to 200,
Electrical power for the oil pressurc indicators is pro-
vided by the 26-volt, 400-cycle a-c instrument bus,

ENGINE OPERATION

Air is drawn through an inlet above the propeller, com-
pressed by a two-stage centrifugal compressor (impeller),
mixed with fuel, and ignited within a reverse-flow an-
nular combustor. The resultant expanded gases drive a
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three-stage (urbine. The compressor and turbine sections
rofate on a commun shaft where power is extracted to
drive the propeller seduction gears. The reduction gears
convert the high speed, low torque of the turbine to the
lower speeds and highes torques necessary to drive the
propelle and the components thac control engine opera-
tion. Military power (100% rpm) is achieved at 41,730
tpm of the compressor-turbine shaft (propeller shaft
rotation 2000 rpm). The engine fuel control unics sched-
ule fuel flow through inputs of the power lever position,
compressor inlet pressure and temperature, compeessor
dischatge pressure, and engine rpm. Engine rpm and
propeller blade angle are regulated through condition
and puwer lavers by an independent pawer management
control system.

POWER MANAGEMENT CONTROL SYSTEM [PMCS)

The PMCS simplifies power/throst management by auto.
matic control and correlation of all functions of the
engine and the propeller into a single-point input to the
cockpit condition lever, A separate power lever and a
condition lever are provided for each engine/propeller.
The PMCS provides both governing-type control mode
and a beta-type control mode, During flight, the system
automatically transitions from one mode to the ocher as
flight conditions and power lever positions dictate.

POWER LEVERS

The power levers are located on the left console quadrants
(figures 1-2 and 1-5). The quadrants are marked at FULL
REVERSE, GROUND START, FLIGHT IDLE, and
MILITARY positions, The power levers are linked to the
engine fuel control units and the power management

control systems. The primary functions of the power levers
are to control engine fuel flow and propeller speed (rpm)
setting, and to select reverse thrust. Selection of FULL
REVERSE drives the propeller blades apainst the reverse
pitch stops 10 obuin maximum reverse thrust, and also
automatically provides the required fuel flow for reverse
thrust conditions. The GROUND START position of the
power levers approximates the area of minimum torque
with the propellers off the start lack Placement at the
FLIGHT IDLE mark provides in-flight minimum fucl flow
and torque, depending on airspeed. On the ground, reverse
thrust is obtained by tetarding the power levers into the
reverse thrust range. Inadvertent in-flight selection of
reverse thrust is prevented by a solenoid-operated gate in
the pilot's power quadrant which is retracted with the
weight of the aiccraft on the left main landing gear through
the action of the ground safety switch. In the event of
malfunction, the gate can be bypassed by lifting the power
levers approximately % inch and then going to the reverse -
thrust position,

The power levers shall not be retarded aft of
the “gate” in flighe,
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CONDITION LEVERS

The condition levers are located on che left consule
quadrants (figures 1-2 and 1-5), inboard of the power
levers, The quadeants are marked T.0./LAND, NOR-
MAL FLIGHT, FUEL SHUT-OFF, and FEATHER &
FUEL SHUT-OFF. The condition levers are linked o
the power management cantrol systems, the engine fuel
shutoff valve, and the propeller feather valves, The pri-
mary function of the condition levers is to permit selec-
tion of any engine power setting ac high propeller cpm
for rapid thrust transients a¢ all power lever sertings,
to initiate or shut off fuel flow ro the engines (FUEL
SHUT-OFF), and to manually feather the propellers
and shut off fuel o the engines (FEATHER & FUEL

SHUT-OFF).

Placing a condition lever in NORMAL
FLIGHT position when the engine is not run-
ning will cause the fuel trapped under pressure
between the engine-driven fuel pump and the
fuel shut-off valve to be injected directly into
the combustion chamber. A fire is highly prob-
able if the engine is hot.

FRICTION LEVER

Operating friction of the pilot's and observer's power
levers may he adjusted through a friction lever on the
pilot’s quadrant in the front cockpit only (figure 1-2).
Operating friction of the engine condition levers is
ground-adjusted.

Governing Control Mode

In the governing mode, the engine shaft horsepower
output and speed (rpm) are variables selected and set
by the pilot. Fuel flow to the engine is selected by manip-
ulation of the engine fuel control input through the
cockpit power lever to set the power delivered to the
propeéller. Simultaneously through the PMCS, the operat-
ing speed (rpm) of the system is established by a speed
set input signal to the propeller control. The propeller
governor automatically provides propeller blade angle
pitch control to maintain the selected speed (rpm) 50
that the power delivered by the engine is equal to that
absorbed by the propeller. During normal flight opera-
tions, governing-type speed control is provided.
Propeller Governor

The propeller governor regulates and controls the oper-
ating speed (rpm) of the engine-propeller comhination
by hydraulic modulation of the propeller blade angle,
as required to absorb the power output of the engine
at the selected sec speed. The propeller governor incor-

" porates an internal set of spring-balanced fiyweights
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which are mechanically coupled o the engine-propeller
shaft through appropriate gearing and direccly senses
the operating rpm. A pilor valve, actuaced by che fiy-
weights, controls the flow (volume) of oil to and from
the propeller ta contral blade angle. The pilot valve
acts to port oil to the propeller (which decreases blade
angle) in the event of insufficient tpm, and o pore vil
away from the propeller (which increases blade angle)
in the event of excessive rpm, The propeller governor
provides an isachronous speed cantrol characteristic
(rpm control is independent and does not vary with
load). Basic speed set to the propeller governor is de-
rived from the power lever, and except as overridden
by the condition lever input, sets the operation rpm
from a minimum governing speed of 70% ro a maxi-
mum of 101%.

Underspeed Governor (USG)

The undesspeed governor (USG) is physically an inte-
gral component of the engine fuel control. The purpose
of the USG is to provide supplementary fuel flow to that
fuel flow scheduled and provided by the fuel control
main fuel metering valve if this later fue] flow is insuffi-
cient to permir attainment of the USG set engine speed.
This device, combined with the beta valve, permits
achievement of reverse thrust and bera-type contral mode
operation. Basic speed set to the USG is derived from the
power lever, and except as overridden by the condition
lever input, séts the minimum operating rpm. To prevent
control interaction, USG set rpm must always be below
the propeller governor set rpm.

Overspeed Governor [OSG)

The purpose of the averspeed governor is ro limit the
maximum rpm within safe limits in the event of pro-
peller governor or underspeed governor speed control
failure or malfunction. The overspeed governor is phys-
ically an integral component of the engine fuel control,
and acts to limit/reduce fuel flow in accordance with &
speed (rpm) input. OSG action takes precedence over
all other fuel inputs to the engine. The engine 0SG
provides a speed-droop characteristic and nominally is
set to provide a limiting rpm of 104% when the pro-
peller blades are locked and positioned on the shutdown
pitch stop (minimum torque—zero airspeed).

Beta Valve

The beta valve schedules the minimum blade angle
which the propeller governor may drive the propelier in
the governing mode, In the beta mode, this valve is
positioned by the pawer lever and hydraulically controls
the propeller blade angle.

Beta Control Mode

In the beta mode of control, propeller blade angle is set
by the power lever and the fuel control underspeed
governor automarically adjusts the fuel flow and power
output of the engine to maintain the selected tpm ac the
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selected blade angle. The PMCS simultaneously coord-
inates these functions as selected through movement of
the power lever to maintain the engine speed desired.
During beta mode of control, the propeller governor
speed set is rescheduled to a high level to eliminate its
interaction with the underspeed governar on the engine.

MNEGATIVE TORQUE SENSING OPERATION

In the event of flame-out or sudden power loss, the airflow
will attempt to tum the propeller and thus drive the cngine
{negative torque), This high drag condition is undesirable.
The negative torque sensing (NTS) system in the T76
cengine will automatically sense negative torque and will act
© drive the propeller toward high pitch (feather), resulting
in a low drag (only slightly higher than in feather),
no-thrust condition with the engine windmilling. When the
negative torque condition no longer exists, the NTS system

ENGINE SPEED CONTROL
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will return control of the propeller to the normal propeller
control system. At any time during this sequence, the pilot
‘may elect 1o feather the propeller with the condition lever.
The NTS system removes the urgency from the feathering
procedure. 1 an engine failurc occurs, the pilot has time ro
identify the malfunctioning engine and take appropriate
action. Although this low-drag operation will continue as
long as oil pressurc is available, the propeller of the failed
engine should be feathered as soon as practical. Malfunction
of the negative torque sensing system could prevent the
propeller from being driven to the near-feather position in
the event of 2n engine failure and could result in failure of
the propeller to unfeather during an attempted air start.

ENGINE CONDITIONS

For graphic presentation of engine operation under various
conditions, see figure 1-9,
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Engine Starls

Engine starts may be performed by the pilot only, and can
be achieved using battery power only or batery and
external d-c start power. During battery starts of the first
engine, the primary d-¢ bus is disconnected from the system
when the START switch is moved to the START position
and remains disconnected until generator cutin speed of
approximately 50% is reached. If the propellers were
feathered on the preceding shutdown, they shall be
unfeathered and set in flat pitch, one at a time, prior to
start to avoid possible hot or hanging starts. To accomplish
unfeathering, the power levers are set in the reverse thrust
range and the AIR START switches are held in CRANK
until the propeller blades reach the full reverse position.
Subsequently advancing the power Jevers into the positive
thrust region releases unfeather pump oil pressure in the
propeller hub, sllowing the [eathering mechanism to drive
the blades toward feather position, engaging the flat pitch
locks. For normal statts, the desired condition lever is
checked at FUEL SHUT-OFF, the corresponding power
lever is set slightly forward of FLIGHT IDLE, and the
corresponding  starter  switch is held momentarily in
START. At 6% 1o 10% rpm, the condition lever is moved to
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indication may be noted during unlocking. Taxiing may be
accomplished in cither the T.O/LAND or NORMAL
FLIGHT position of the condition levers. Sclection of
NORMAL FLIGHT results in reduced propeller rpm,
reduced thrust, and lewer noise level.

Take-off

Wirh the condition lever in either the NORMAL
FLIGHT ot T.O./LAND position, when the power lever
is advanced, maximum fuel is scheduled. The propeller
governor is set ar approximately 100% (increasing to
101% in the last 2 to 3 degrees of travel for use during
propeller synchronization) and the propeller governor
schedules hlade angle as required to maintain rpm, ab-
sorly power, and develop thrust. Propeller rpm is essen-
tially constant in the T.0./LAND condition. Changes
in wirspeed and power setting do not result in sound
level variations.

Flight in Take-off and Land (T.0./LAND}

As the power lever is retarded from MILITARY, the

propeller governor is reset to 99% and the power lever

schedules fuel to the engine. The propeller governor
hedules blade angle as required by power and airspeed.

NORMAL FLIGHT. The resulting sequence of engine
cranking, light-off, and acceleration is automatic. Light-off
(EGT rise) nermally occurs between 10% and 12% rpm.
Engine rpm should swbilize at 95 (+ 1)% to 99%in
T.O/LAND or B0% to 90% in NORMAL FLIGHT, The
START IGN ON light should illuminate when cither engine
start switeh is held in START, and go out at 50% to 53%
pm for both battery-powered and externally powered
starts. The START IGN ON light should illuminate when
cither AIR START switch is moved to ON and go out when
the switch is returned to AUTO position.

® Should the electrical external power unit fail
on initiating engine start (BATTERY switch
ON, engine START switch held momentarily
in START), the engine selected will be mo-
tored by the starter if the external unit plug is
extracted from the recepracle. To prevent un-
desired engine roration, hold the applicable
START switch in ABORT and/or move the
BATTERY switch to OFF in the event of a
bog-down failure of the external power unit.

® Before starting the second engine, rpm on the
operating engine shall not exceed 75% to pre-
vent generator overheat.

Ground Operation

Prior to taxi, the propellers must be unlocked by retarding
the power levers into the reverse thrust range momentarily
until propeller unlecking action is detected by aircraft
reaction to. reverse thrust as the blades leave flat pitch
and/or a maximum rpm of 71% when the power lever is
returned o FLIGHT IDLE. A slight rise in torque

At low airspeeds and power, the desired blade angle
may be below the minimum blade angle schedule, Since
the propeller governor may not schedule below this mini-
mum, the propeller load is too great for the power avail-
able and rpm begins to drop, The tpm lowers to the
USG set point of 96% and then the USG adds fuel to
maintain rpm. Thus, as the aircraft slows furcher, power
is increased. This is known as beta mode operation,

Flight in NORMAL FLIGHT

As the power lever is retarded from MILITARY, the
propeller governor is reset to the appropriate rpm for
the power desired, down to a minimum of 70%. Transi-
tion to beta mode at 65% occurs below normal flight
speeds and thus should not be observed in flight. It
should be noted that during power changes along the
portion of the schedule where both rpm and fuel flow
vary, the propeller governor will correce rpm first, then
absorb the increased power. Thus an increase in power
lever will result in a momentary decrease in thrust until
rpm reaches the new value; this condition is reversed
when retarding the power levers,

Landing in T.0./LAND

In T.O./LAND, the aircraft transitions to beta mode at
FLIGHT IDLE during deceleration. Selecting gate posi-
tion lowers the hlade angle minimum and thus delays
transition to the beta mode. As the aircraft slows follow-
ing touchdown, if the power lever is not retarded below
the gate or FLIGHT IDLE position, the USG will add
fuel and increase thrust, and the landing roll will be
increased. When the left main gear ground safety switch

is closed, the gate stops are retracted and the power
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lever can be retarded to the GROUND START or
minimum thrust position. This action reduces the blade
angle and the USG then decreases fuel, providing pro-
peller drag instead of thrust, The rpm remains ac the
USG setting. After touchdown, with the nose lowered,
reverse thrust may be selected, For limitations on use
of reverse thrust, refer to REVERSE THRUST LIMITS,
Part 4, in this section.

Note

Slight asymmetric thrust may occur below 150
KIAS in the T.O./LAND mode with the power
levers in FLIGHT IDLE.

Reverse Power

As the power lever is retarded below GROUND START
increasing negative blade angle, the USG begins to add
fuel to support the propeller load, When full revese
is reached, the USG has been reser to a high rpm to
provide more power in reverse. It should be noted that
the observed engine tpm is below the setting point as
required by governor droop. To avoid interference be-
tween the propeller governor and USG, the propeller
governor is reset in reverse to 105% rpm so that it always
senses underspeed and attempts to decrease blade angle,
holding it on the reverse schedule. The maximum power
(fuel flow) available from the engine due to underspeed
governor action varies with engine cpm. Typically, reduc-
ing engine speed from 100% to 90% rpm reduces maxi-
mum power available by 300 shaft horsepower; an
additional 10 shaft horsepower per percent rpm is lost
below 90% rpm. Movement of the power levers below
FLIGHT IDLE changes both the speed set of the under-
speed governor and propeller blade angle. Due to the
relative difference in the transient response of the engine
speed/torque charactesistics and propeller blade pitch
control dynamics, under certain conditions, it is possible
to obtain a full reverse blade angle on the propeller
without obtaining sufficient engine power and rpm to
support this demand. Also at higher landing speeds, full
reverse may require more propeller power than is avail-
able from the engine. Under these conditions, an engine
bog-down is precipitated and immediate advancement of
the power lever to the GROUND START position is
required to move the propeller blade pitch to a position
requiring less engine power. An engine bog-down is
usually typified by a rapid decrease in engine rpm and
an equally rapid rise in T.LT, (EGT). If this condition
is not immediately arrested, severe temperature damage
to the engine will occur. To preclude engine bog-down,
landings should not be made when the condition lever is
positioned to NORMAL FLIGHT. The NORMAL
FLIGHT position permits the power lever to schedule
engine rpm as low as 65% rpm during reverse thrust
operation, which will not support power demands during
acceleration to full reverse thrust conditions. With the
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condition levers in T.O/LAND, engine rpm is never
scheduled less than 94% so that engine-propeller power
balance is maintained,

Engine Shutdewn

Normal (Flat Pitch). For operational convenience (turn-
around flights), engines are normally shuc down with
the propeller blades locked at flar pirch, To achieve
shutdown in flat pitch, the power levers are adjusted to
obtain minimum available indicated torque until EGT
stabilizes. For shutdown, the condition levers are pulled
to the FUEL SHUT-OFF position, immediately follawed
by retarding the power levers to FULL REVERSE and
holding until engine rotation stops. As engine oil pres-
suge drops, the propeller feathering mechanism will
drive the blades from full reverse toward feather, en-
gaging the flac pitch locks.

Feathered. As required, the engines may be shut down
with the propellers feathered. To obrain feathering on
shutdowa, adjust power lever position to obtain mini-
mum torque and pull the condition levers full aft to
FEATHER & FUEL SHUT-OFF. Subsequent start proce-
dure must then include unfeathering. Refer to ENGINE
STARTS, in this section,

Failure of engine to stop running when the con-
dition levers are placed in FUEL SHUT-OFF may
Indicate a broken or disconnccted fuel control
linkage or shutoff valve. Positioning the power
lever to FULL REVERSE or the condition lever
to FEATHER and FUEL SHUT-OFF under
these circumstances may result in engine OVER-
TEMP/FIRE. When linkage failure occurs, shut
down the engine using the EMERGENCY FUEL
SHUT-OFF switch.

AIRCRAFT FUEL SUPPLY SYSTEM

Internal fuel is carried in five self-sealing, unpressurized
wing cells: two inboard, two outboard, and center. The
center cell includes a sump portion, which acts as an
engine feed tank. All wing tanks are bladder-type cells,
backed with cellular plastic foam and filled with foam
baffling material. The center tank receives all fuel from
the inboard and outboard tanks, The engine feed por-
tion of the center tank has limited inverted flight
capability and receives all fuel before it is distributed
to the engines. Wing and center tank fuel is transferred
by gravity and ¢jector-type transfer pumps which are
operated by motive flow returned from the low-pressure
port of the engine-driven fuel pumps. Fuel from the
feed tank is supplied by gravity to engine-driven boost
pumps in the engine fuel lines. Should wing or center
tank ejector pump action fail, fuel will continue to flow
into the feed tank by gravity. Refueling is accomplished
manually through five filler points on top of the wing.
For a schemaric of the fuel system, see figure FO-1. For
fuel quantity, see figure 1-10.
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FUEL QUANTITY DATA

DATA AS OF: 1 NOVEMBER 1970
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BASED ON: ESTIMATED DATA JP4 = 6,5 LBS/GAL
JP-5=638 LBS/GAL
USABLE

‘ TOTAL
/’\,.,.2%/ €] INTERNAL TOTAL
2 B (Z) EXTERNAL TANK
TOTAL 26962 | 26773

*NOTE:
ADD S0.6LJP 5} OR £6.6 (IP-4) POUNDS TOTAL USABLE FUEL
FOR AIRCAAFT NOT HAVING AFC 25 COMPLIED WITH

GALLONS |POUNDS [POUNDS
WING OUTBOARD (2) 76.3
WING INBOARD (2) 133.6
CENTER 376
TOTAL INTERNAL 246.5

INTERNAL TOTAL
(D) ExTERNAL TANK

TANK CAPACITY

(1) TANK REFUELED IN NORMAL ATTITUDE

(Z) TANK “PACKED* (NOSE RAISED & DEGREES]  N4/76
VM-1-15C

Figure 1-10

EXTERNAL FUEL TANK

Extemal fuel may be carried in a single 150 or 230-gallon
tank, which may be installed at the centerline fusclage
station. Fuel is mansferred from the external tank to the
center tank by an electrically driven transfer pump in the
external fuel transfer line, There arc two versions of the
150zallon external fuel tanks which can be carried: the
Acro 1C and the FPU-3/A. Special procedures must be used
for filling the Aero 1€ 1o 150 gallons of fuel. The aireraft
must he elevated approximately 4 degrees nose up (to level
the tank), or the tank will accepr only 122 gallons. The
FPU-3/A tank has an aft gravity filler cap in the aft section
of the tank, The aircraft does not have to be elevated to fill
the tank with 150 gallons of fuel.

Ground clearance is minimal when the 230-alion
tank is installed. Therefore, rough field operations
with it ate not authorized,
FUEL SYSTEM CONTROLS AND INDICATORS
CONDITION LEVERS
Normal tura-on and shutoff of engine fuel flow are
controlled through the condition levers, Advancing these
levers from FUEL SHUT-OFF to NORMAL FLIGHT
allows the main fuel shutoff valve on the Tespective
engine to open when 10% tpm is reached. Retarding
these levers to FUEL SHUT-OFF or FEATHER & FUEL
SHUT-OFF closes the main fuel shutoff valves,

FUEL QUANTITY INDICATOR

The fuel quantity indicator (figure 1-3) on the pilot’s |
instrument panel reflects the weight of fuel in pounds x .
100 remaining in the internal tanks or the external tank as

selected by the FUEL GAGE SELECT switch. The
indicator is powered by the 115-volt primary a-c bus.

The fusl quantity system design and calibration results in
fuel quantity indicalions that are above the neminal
throughout the range, with an indication of approximately
30 pounds when all useable fuel is consumed (ie., engine
flameout). With the full load of fuel the nominal useable
fuel is 1,623 pounds whereas the nominal fuel quantity
indication is 1,750 pounds.

MNote

Fuel quantity indicaring system tolerance is 6% of
the indicared fuel plus 3% of full scale indication.
Total allowable error is 154 pounds.

FUEL GAGE SELECT SWITCH

The FUEL GAGE SELECT switch (figure 1-3) is installed
on the pilot’s instrument panel below the fuel quantity
indicator. With the FUEL GAGE SELECT switch in the
FEED position, the indicator shows the weight of fue]
temaining in the center tank. When the switch is placed in
the INT or EXT position, combined weight of fuel in all
internal tanks or weight of fucl remaining in the external
tank is indicated.

FUEL GAGE TEST SWITCH

The FUEL GAGE TEST switch (figure 1-3) is located on
the pilot’s instrument panel near the FUEL GAGE SELECT
switch. When the FUEL GAGE TEST switch is held in
TEST, fucl quantity indicator normal operation results in
the indicator motoring toward zero. The indicator may be
checked in any position of the FUEL GAGE SELECT
switch,
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éXTERNAL FUEL TRANSFER SWITCH

The EXT FUEL TRANS switch (figure 1-3) is located on
the pilot’s instrument panel below the FUEL GAGE TEST
switch. The external tank fuel transfer pump is powered by
the monitored d-¢ bus and is turned on by moving the EXT
FUEL TRANS switch to ON.

Note

Loss of both generators renders the pump
inoperative and transfer of external fuel is
impossible.

is normal to observe a small amount of fuel drain during
initial activation of the external fuel transfer pump, prior to
closing of the automatic drain valve. This valve is open
when pressure in the external fuel transfer line is below 0.5
psi minimum and closes when pressure in the line reaches 3
psi maximum. Depending on engine fuel flow, the rate of
transfer from the external tank (approximately 750 pounds
per hour) may be sufficient to fill the center tank. When
this oceuss, fuel will enter the inboard wing tanks through
the inter-tank vent lines. The outbosrd tanks will then
be filled by the same method when the inboard tanks are
full. When all internal tanks are full, with external rank fuel
still being transferred, excess fuel will be pumped overboard
from the wing tank vents, located under cach wing. If fuel
overboard venting is noted, movement of the EXT FUEL
TRANS switch to OFF allows normal fuel cansumption to
reduce wing tank level.

CAUTION

@ The EXT FUEL TRANS switch shall be moved to
OFF, when all extemal tnk fuel has been
tansferred to prevent the tank pump from
running dry.

@ If external fuel transfer switch is left on after
internal fuel tanks are full, overpressurization
could occur causing venting of fuel past fuel cells
and possible damage to cells,

FUEL EMERGENCY SHUTOFF SWITCHES

The FUEL EMERG SHUT OFF switches (figure 1-3) are
located on the lower right corner of the pilot's instrument
panel. These switches are powered by the start control bus
and operate fuel shut-off valves installed on the outer
bulkhead of each inboard wing fuel tank. Sec figure FO-1.
The shutoff valve for the applicable engine is closed by
moving the appropriate switch to the SHUT OFF position.

Note
The applicable engine will continue to operate
up to a maximum of 1 minute after the emer-
gency fuel shutoff valve is closed,
FUEL LOW CAUTION LIGHT
The FUEL LOW caution light on the pilot’s (figure 1-3) and
observer’s  (figure  1-5) instrument panel illuminates
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whenever center tank fucl quantity falls below
approximatcly 205 to 236 pounds. The FUEL LOW
caution lights should illuminiate when the fights TEST
switch is held in WARN LTS,

Do NOT maneuver aircraft into steep bank angles
or pitch attitudes if fuel level in center tank
indicates less than full. Possible ingestion of air
into fuel feed lines and subsequent engine
flameout may result.

FUEL FEED WARNING LIGHTS

The FUEL FEED warning lights on the pilat's (figure 1-3)
and observer's (figure 1-5) instrument panel illuminate
whenever fuel level in the engine tank is reduced from full
to approximately 50 pounds or less (approximately §
minutes of flight). The FUEL FEED warning lights should
illurninate when the lights TEST switch is held in WARN

LTS.
WARNING

In the event of FUEL FEED warning light
illumination, maintain level or slightly nose-
high attitude to ensure adequate fuel supply
to the engines,

FUEL BOOST CAUTION LIGHTS

The L BOOST and R BOOST caution lights (figure
1-3) are installed on the pilot’s instrument panel. These
lights illuminate when motive flow output fuel pressure
from the respecrive fucl boost pump falls from normal
to 4 (*1) psi. The L BOOST and R BOOST caution
lights should illuminate when the lights TEST switch is
held in WARN LTS,

ELECTRICAL POWER SYSTEM

The normal electrical power system consists of two d-c
generators and two dec to a-c inverters. Emergency d-c
power is supplied by two nickel-cadmium storage bat-
terics. For block schematics of a-c and d-c electrical
power distribution, see figure FO-2,

D-C ELECTRICAL POWER SYSTEM
STARTER-GENERATORS

Above approximately 50% engine rpm, each engine
Starter-g fi il as an independ: generator,
supplying up to 300 amperes of 30-volt d-¢ power to the
d-¢ buses. Proper generator output is 27.5 + .8 volts. During
normal operation, generator output is paralleled, providing
a total load capacity of 600 amperes. Single-generator
operation is capable of supplying sufficient power required
for all electrical loads.
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GENERATOR SWITCHES

The L GEN and R GEN switches (figure 1-11) are located
on the pilot's engine start and electrical panel. These
lif-to-unlock  swirches have RESET, ON, and OFF
positions, and are spring-loaded from RESET to ON. When
engine rpm passcs approximatley 50% during start with the
GEN switch ON, generator output is  automatically
supplied. The RESET position s used to attempt to restore
generator  operation.  Placing the switches to OFF
discanneets generator output from the clectrical system,
illuminating the generator-out caution lights.

VOLTAMMETER

The voltammeter (figure 1-3) is located on the center
pedestal. The voltmeter indicates primary d-¢ voltage. The
ammeter indicates system load as selected by the AM SEL
switch. Steady state ammeter readings above 100 may
indicate an excessive load (defective equipment) and action
should be taken ro isolate the defective equipment.

AMMETER SELECT SWITCH

The AM SEL (ammeter sclect) switch (figure 1-3) is located
on the pilot’s right console. Either generator system may be
cheeked, individually, by reading the NO. 1 GEN or
selecting and reading the NO. 2 GEN position. On some
aireraft® the AM SEL switch is located on the pilot’s left
console.

GENERATOR-CUT CAUTION LIGHTS

The L GEN and R GEN caution lights are located on
the pilot’s instrument panel. With the primary d-c bus
energized (battery or external pawer), these lights are
on whenever the respective generator is disconnected
from the electrical system. When starting on battery
power only, the respective generator-out caution lights
should extinguish during engine start as rpm passes
approximately 50%. When utility external power is used
to obtain full systems operation during an engine start,
the generator-out caution lights will not extinguish until
external utility power is disconnected, if generator out-
put voltage is less than utility power voltage.

BATTERIES

Twa 24-volt, 18 -ampere-hour pickel-cadmium batteries
are installed for engine starting and emergency electrical
power. A solution of potassium hydroxide and distilled
water is used as the electrolyte, Fully charged bacteries
are capable of providing sufficient power for three un-
successful engine ground stare attempts and = fourth
(successful) starc without recharge under all conditions
from 0° to 160°F ambient temperature. The batteries
can be charged with external utility power applied or
with generator power when the BATTERY switch is posi-
tioned to ON or EMERG. The amperage used when
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charging the batteries, not the specific gravity reading,
derermines the battery state of charge.

Note

® A start can be made by utilizing enly one
fully charged battery. This can be accom-
plished by utilizing one of the batteries in-
stalled in the aircraft or one that is being
temporarily connected to either attachment
for the purpose of starting, When using this
procedure for starting, disconnect all bat-
teries except the fully charged one that is
being utilized for the start,

® For safety purposes, when utilizing a third
battery (one that is not cither of those in-
stalled in the aircraft), start the engine op-
posite to the one where the Plane Captain is
halding the extra battery, When urilizing this
method, ensure thar this third battery is dis-
connected and that the Plane Captain is
out of the wheel well and clear of the
propeller before starting that engine.

® Afrer having started one engine, reconnect
battery /batteries prior to starting second en-

charged by the generators when the engines
are funning,

® Twenty minutes flying time with both genera-
tors operating should assure two fully charged
batteries. Assuming fully charged barteries with
both  generators failed in flight, emergency
power for essential systems is available for a
peried of 60 minutes, This includes interior
lights, anti-collision light, inverter and UHF
radio ON and transmitting 1 minute out of
cach S-minute period.

BATTERY SWITCH

The ON pesition of the BATTERY switch located on the

_pilot’s start and electrical pancl (figure 1-11), connects the

battery bus to the primary d-c bus. In cvent of a dual
generatar fzilure in flight, the EMERG position will recover
secondary d-¢ bus power.

BATTERY BUS

The battery bus provides power to emergency equipment
and is powered by the batteries at all times regardless
of BATTERY switch position. With both generators off,
the battery bus can power all the buses except the moni-
tor and armament buses by positioning the BATTERY
switch to ON or EMERG. During a first ¢ngine batrery
start, all buses except the battery, start, and start contral,
deenergize to ensure sufficient power for starting and to
prevent battery overload,
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1. AIRSTART SWITCHES

2. INSTRUMENT POWER SWITCH
3. BATTERY SWITCH

4. GENERATOR SWITCHES

5. STARTER SWITCHES

PRRTY

Figure 1-11

PRIMARY BUS

The primary d-c bus provides power to all normal mis-
sion d-c powered equipment and is the main distributor
of aircraft electrical power. The primary bus may re-
ceive battery, generator, or external d-c power. In the
absence of aircraft generator or external d-c power, the
primary bus may be energized by moving the BATTERY
switch to ON or EMERG.

START CONTROL BUS

f During battery starts of the first engine, the battery powers

the start control bus up to generator cutin speed (50%
RPM); thereafter the start control bus is normally powered
by the primary d-c bus.

START BUS

The start bus is energized by either external power,
when a constant-current type d-c external power source
is plugged into the engine start external power recep-
tacle, or by the aircralt battery system power when
making a self-contained engine start.

SECONDARY BUS

The secondary d-c bus provides power to lighting and
communications equipment and receives power directly

1247

from the primary bus. In the cvent of failure of both
generators in flight, secondary bus power may be provided
by the aircraft batteries through the primary bus by moving
the BATTERY switch to EMERG or placing the landing
gear handle down,

MONITOR BUS

The monitor d-c bus provides power to items considered
nonessential and receives power from the primary bus,
providing at least one generator is operating or external
d-¢ power is applied.

ARMAMENT BUS

The armament d-c bus receives power from the primary
d-¢ bus, providing the monitor d-c bus is energized, and
the pilot's MASTER ARM switch is ON, and the landing
gear handle is up. When the gear handle is down, the
armament bus may be energized by moving the MASTER
ARM switch to ON and holding the ARMT SAFETY
DISABLE switch (left main gear well) momentarily
in the DISABLE position. Subsequent armament ground
safety operation is restored by moving the MASTER
ARM switch to OFF, or deenergizing all electrical power.
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D-C CIRCUIT BREAKERS

Push-pull-type circuit breakers (figure 1-12), function to
protect the d-¢ power system by disengaging automarically
whenever an overloaded or shart circuit exists, Should a
circuit breaker pop out, it can be resct by manually pushing
in on the circuit breaker, A d-c circuit can also be opened
manually by pulling out on the respeetive circuit breaker
for that line.

A-C ELECTRICAL POWER SYSTEM

INVERTERS AND INSTRUMENT POWER SWITCH

AC 115wolt, 400-cycle, three phase electrical power is
provided by two 750-volt-ampere d-c to a-c inverters. The
NO. 1 inverter is powered by the primary d-c bus. By
moving the INST PWR switch, located on the Pilot’s Engine
Start and Electrical Control Panel, to the INV NO. 1
position, the NO.1 inverter will run and supply power o
the primary a-c bus. The NO.1 inverter will also supply
pewer to the primary a-c bus. The NO.1 inverrer will also
supply power to the NO. 2 monitor a-c bus with the INST
PWR switch in the INV NO. 1 position and either generator
operative or utility external power applied. The OFF
pasition of the INST PWR switch turns the NO. 1 inverter
OFF. The NO. 2 inverter is powered by the monitor d-c bus
and cennot be turned OFF as long as external power is
applied or either generator is operative, The NO. 2 inverter
supplies power directly to the NO. 1 monitor ac bus
regardless of the position INST PWR switch. With the INST
PWR switch moved to the INV NO. 2 position, the NO. 2
inverter will supply a-c power to the primary a-¢ bus in
addition to the NO. 1 monjtor a-c bus.

INSTRUMENT POWER CAUTION LIGHT

The INST PWR caution light is located on the pilot's
instrument panel. This light illuminates in the event of
failure of primary a-c bus power, Primary a-c bus power
may be restored by selecting the INV NO, 2 position
of the INST PWR switch. Should the No. 1 inverter
fail, the light may be extinguished and eclectrical loads
transferred by selecting INV NO, 2,

Note
Failure of the No. 2 inverter with INV NO. 1
selected is indicated by loss of monitor a-c bus
powered systems,

A-C FUSES

The a-c electrical power supply system is protecied hy
fuses, which are mounted on a panel located in the
right boom.
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PRIMARY A-C BUS

The primary (three-phase) a-c bus is normally powered
by the No. 1 inverter when the INST PWR switch is
in the INV NO. 1 position. Should the No. 1 inverter
fail, the No. 2 inverter will restore primary a-¢ bus
power by selecting INV NO. 2 position.

INSTRUMENT A.C BUS

The instrument a-c bus receives primaty a-c bus power
through an instrument transformer, supplying 26-volt
i-¢ power for navigation and engine instrument opera-
tion,

MONITOR A-C BUSES

The monitor a-c buses provide nonessential instrument
and armament power, The No. 1 monitor bus receives
power from the No. 2 inverter only; the No, 2 monitor
bus receives power from the No. 1 inverter only. In
the event of failure of No. 1 monitor a-c bus (failure
of the No, 2 inverter), loss of TACAN operation will
be noted with the alternate TACAN power switch in
the NO. 1 MSL position. TACAN operation may then
be restored by moving the alternate TACAN power
switch to ALT/TCN PWR. If No., 1 missile power is
then desired, the alternate TACAN power switch must
be placed in NO. 1 MSL position, sacrificing TACAN
operation.

Note

In the event of failure of borh generators,
monitor a-¢ bus power is not recoverable.

EXTERNAL POWER

External d-c pawer may be applied for engine starts or
for energizing the d-c system for maintenance purposes.
The external power access is located on the right side
of the fuselage, forward of the cargo door. Two recep-
tacles are provided: a START receptacle (rectangular),
and a UTILITY receptacle (oval). The starr receptacle
incorporates a switch which prevents the batteries from
powering the start bus when the external power cord is
inserced. For accepable start and service elecerical power
units, refer to AIRCRAFT SERVICING, Part 3, in this
section,

Note
During battery starts with external utility
power only applied, the utility power is auto-
matically cut out duting the stare cycle of the
firs engine until a generator is operating.
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PILOT'S CIRCUIT BREAKER PANEL

@ DCCIRCUIT BREAKER PANEL

Change 1

Figure 1-12

@ STALL WARNING CIRCUIT BREAKER PANEL
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INTER-AIRCRAFT STARTING POWER

The wility (oval) electrical receptacle may be used as
a 28-vale d-c power output. With an engine running
and the UTILITY PWR SELECT swirch (in the ex-
ternal power receptacle access) positioned to PWR
OUT, a jumper cable may be used to supply power to
another aircraft. The UTILITY PWR SELECT switch
must be in NORM (guard closed) position at all other
times,

HYDRAULIC POWER SYSTEM

Hydraulic power at 1500 to 1550 psi is supplied by a
closed-center, intermittent duty system. The hydraulic
power package, including the reservoir and electrically
operated hydraulic pump, is installed as a swing-down
assembly, mounted above the cargo bay aft of the wing.
A clear plastic sight gage is mounted on the side of the
reservoir. Full level lines are marked on the sight to be
used in checking fluid level in either the stowed or
swung-down position. Hydraulic power is supplied to
operate the landing gear normal extension and retraction,
wing flap normal extension and tetraction, and nose
wheel steering systems. During nonduty periods, the hy-
draulic pump is turned off, leaving slowly reducing resi-
dual pressure in the lines last pressurized. The hydraulic
system does not provide sufficient flow to allew simul-
tancous, full-rate operation of the landing gear, and flap
extend-retract functions. If both are selected in rapid
order, both will opertate at a reduced rate, For a schematic
of the hydraulic power system, sce figure FO-3.

The hydraulic pump is not centinuous duty, it
requires a 3-minute rest after the following
operations: 5 minutes of nose wheel steering,
or three flap cycles, or three Janding gear cycles,

or any combination thereof,

HYDRAULIC PUMP INDICATING LIGHT*

B 4 nyp poree indicating light (figure 1-3) is installed

on the pilot's center pedestal. This green light illumi-
nates whenever the hydraulic pump is operating so that
the pilot can monitor pump requirements,

*Aireraft not having AFC 24 incorporated
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HYDRAULIC PRESSURE CAUTION LIGHT

A HYD PRESS caution light (figure 1-3) is installed on the
pilot’s center pedestal. This amber light illuminates in the E
event hydraulic system pressure fails to build up to more
than at least 200 psi on demand (gear, flap, or nose wheel
steering operation). The nose wheel steering button may be
used to operate the hydraulic pump at any time, providing
operation in the event of failure of the pump to provide
pressire through normal control circuits. On some aireraft*
the HYD PRESS caution light is locared on the pilot's left E
console,

CAUTION

If it is suspected that the hydraulic pump is
tunning continuously, pulling the hydraulic cir-
cuit breaker in the front cockpit will preclude
pump overheating and possible system failure.

FLIGHT CONTROL SYSTEMS

The elevator aileron/spoiler, and rudder systems are
reversible, balanced mechanical systems operated by
cables, rods, and bellcranks. Primary in-flight move-
ment of the ailerons and elevator is achieved by the
aerodynamic action of spring and gear-operated boost
tabs. Control force trim is achieved by electrically oper-
ated trim bungees which move the flight control systems
to no-load positions as required. For flight control
characteristics, refer to Section 1V, Part 1, and see figure
FO-4,

LONGITUDINAL SYSTEM

The longitudinal system consists of a horizontal stabi-
lizer and a tab-boosted, mechanically damped, overbal-
anced elevator. The tab system consists of four rrailing
edge segments extending the entire span of the elevator.
In flight, the spring (outboard) tabs are driven by the
control stick in the direction opposing desired elevator
movement, displacing the elevator by aerodynamic re-
action until spring tab stops are contacted. The geared
tab (inboard) segments are driven directly by the ele-
vator to the same limits as the spring tabs. Mavements
of the control stick beyond the tab stops, either nose up
or nose down, physically drive the elevator in the de-
sired direction, Pitch trim is achieved through the action
of a trim actuator/torsion bar assembly which adjusts
the no-load position of the system (including the control
stick) as required.
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DIRECTIONAL SYSTEM

The directional system consists of twin vertical stabi-
lizers, twin rudders, and an electromechanical yaw
damper system. The rudders ate not tab-boosted, and
are displaced by direct mechanical action through the
rudder pedals. Rudder tim is provided by an electrical
actuator/bungee assembly which displaces the control
linkage, adjusting the dircctional system to no-load posi-
tion as required.

YAW DAMPER

The yaw damper system supplies a control torque 1o
the rudders proportional to aircraft yaw rate and oscilla-
tion frequency and in the opposite ditection of the yaw
motien. The system, powered by the monitored d-c bus,
contains three major components—the yaw rate gyro,
yaw damper amplifier, and servo actuator. The yaw rate
gyro signal is fed rto a differential rate d-c amplifier
through a capacitor to drive a pair of magnetic clutch
coils in the acruator. The actuator transmits torque
through an integral gearbox to a bellcrank coupled to
the directional control system. Piloc control of the sys-
tem is obtained through a three-position (ON, OFF,
TEST) toggle switch. The TEST position is selecred for
ground checkout only and bypasses the ground safety
relay contacts. The pilot can override yaw damper action
by exerting approximately 100 pounds force on the
rudder pedals. When the aireraft is on the ground
(struts compressed), the yaw damper is automatically
disengaged.

LATERAL SYSTEM

The lateral system consists of spring and gear tab-
boosted ailerons, augmented by spoilers. Operation of
the outboard (spring) tabs is similar to that of the ele-
vator spring tabs, in that in-fight control stick initial
movement displaces the tabs, driving the ailerons by
aerodynamic reaction until spring tab stops are con-
tacted, Further lateral movement of the control stick
then drives the ailerons directly.

SPOILERS

Four fan-shaped, upward rotating, axially hinged spoiler
plates are installed in each wing. Movement of the ail-
erons displaces mechanical linkage to rotate upward
from the down-going wing, creating additional rolling
reaction due to lift loss, The spoilers are positioned with
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their leading edges 10 degrees below the wing upper
mold line with the ailerons neutral. At full stick lateral
travel, the spoilers are displaced approximately 86 de-
grees. Delayed operation, due to the submerged neutral
spoiler position, prevents projection at neutral trim and
allows aileron trim operation without causing spoiler
deflection,

Note

The reduced spoiler system is deactivated by
incorporation of AFC 71.

FLIGHT CONTROLS AND INDICATORS
CONTROL STICKS AND RUDDER PEDALS

A pedestal-type, pivot-mounted control stick and
rudder/wheel brake control pedals are installed in the
pilot’s cockpit. The pilot's stick grip (figure 1-13). con-
wains a conventional roll/pitch trim switch, as well as
a nose wheel steering button, bomb release button, and
a gun trigger switch. A control stick and rudder/brake
pedals may be installed in the rear cockpit azea as part
of the observer’s cockpit package. The observer’s con-
trol stick grip does not incorporate armament or tim
controls and the rear cockpit rudder pedals are not ad-
justable,

PEDAL ADJUST CRANK

A rudder pedal adjust crank (figure 1-3) is installed
on the center pedestal in the pilor’s cockpit, This fold-
away crank allows pedal adjustment through a 9-inch
range,

TRIM SELECT SWITCH

The TRIM SELECT switch (figurc 1-14) is located on
the pilot’s trim control panel. In the NORM position,
aileron, elevator, and rudder trim is powered hy the
primary d-c bus and controlled through the pilot’s stick
grip trim and normal rudder trim control system, the
ALT position provides an alternate source of primary
d-c bus power and trim is controlled through use of the
alternate elevator and aileron trim and alternate rudder
trim switches.
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BOMB RELEASE BUTTON

PITCH AND ROLL TRIM SWITCH

NOSE WHEEL STEER BUTTON
TRIGGER PYM-1-208

Figure 1-13

1. EXTERIOR LIGHTS MASTER SWITCH

2. NORMAL RUDDER TRIM SWITCH

3. ALTERNATE ELEVATOR AND AILERON
TRIM SWITCH

4. ALTERNATE FLAPS SWITCH

5. YAW DAMPER SWITCH

6. ALTERNATE RUDDER TRIM SWITCH

7. TRIM SELECT SWITCH

B. FLAPS HANDLE

PYm 1

Figure 1-14
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AILERON AND ELEVATOR TRIM SWITCHES

The normal aileron and elevator (roll and pitch) trim
switch (figute 1-13) is located on the pilot’s control
stick grip. The ALT ELEV & AIL TRIM switch (figure
1-14) is located on the pilot’s trim control panel,

RUDDER TRIM SWITCHES

The NORM RUD TRIM and ALT RUD TRIM
switches (figure 1-14) are located on the pilot’s trim
control pancl.

YAW DAMPER SWITCH

The YAW DAMPER switch (figure 1-14) is located on
the pilot’s trim control panel. The switch has OFF, ON,
and TEST positions. In OFF, the yaw damper clutch
is disengaged. The momentary TEST position overrides
the damper ground safety function, permitting damper
system operational testing on the ground. When the
aircraft is airborne, selection of ON allows the yaw dam-
per to operate normally.

ELEVATOR TRIM INDICATOR

The elevator trim indicator (figure 1-3) is located on
the pilot’s instrument panel, This primary d-c bus pow-
ered indicator reflects pitch trim assembly position from

2 units up to 2 units down, calibrated in one-half unit:

increments.

TRIM NEUTRAL LIGHTS

Aileron and rudder trim aeutral lights (figure 1-3) are
installed on the pilot's instrument panel. These green,
press-to-test lights, powered by the primary d-c bus, are
on when roll and yaw trim is set at the neutral (take-
off) position. On some aircraft, the brightness of the
trim neatral lights may be adjusted through use of the
INSTRUMENTS knob on the intetior lights control
panel.

WING FLAPS

A four-section, slotted wing flap system is installed. Onc
section is located inboard and one section outboard of the
il boom on each wing. Normal extension and retraction
are provided by hydraulic system power through a separate
mechanieal jackserew for the flaps on each wing. Control of
boundary layer airflow is provided by slot doors on the
lower wing surfaces which extend mechanically with the
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flaps. An electrically powered alternate flap system is
provided for extend-retract control in the event of
hydraulic system failure or normal flap control circuit
failure.

FLAP CONTROLS AND INDICATOR
FLAP HANDLES

A FLAP handle (figure 1-14) is located on the left console
in the pilot’s cockpit, and on the left side of the rear
cockpit (figure 1-5). Power is supplicd from the primary d-c
bus. Repositioning the flap handle completes a circuit to
move the flap selector valve and starts operation of the
hydraulic pump. The circuit is broken and all power is
removed from the hydraulic pump when the flaps reach the
desired position. The flaps may be operated through a
40-degree range. or stopped at any intermediate position by
sclecting UP, T/O (20 degrees), HOLD, or DOWN as
desired. ‘The flaps may be fully extended or retracred
without airload in approximately 8 scconds.

ALTERNATE FLAPS SWITCH

The ALT FLAPS switch (figure 1-14) is located on the
pilot’s trim contral panel. Power is supplied from the
primaty d-c bus. The switch has UP, HOLD, and
DOWN positions and is spring-loaded from UP 1o
HOLD., The altecnate flaps switch may be used to obtain
flap extension and retraction as desired in the event of
failure of normal flap hydraulic power or electrical con-
trol. Full extension during alternate flap operation may
require up to 1 minute.

Note

Ensure the FLAP handle is in HOLD when
using the ALT FLAPS switch to prevent inad-
vertent retraction or extension.

FLAP POSITION INDICATOR

The flap position indicator (figure 1-3) is integral with
the landing gear position indicator on the pilot’s instru-
ment panel. Flap position indications at UP, 14, 14, 34,
and DOWN are provided.

LANDING GEAR

Folding drag-link, trailing-arm, tricycle landing gear is
installed. Gear retraction is hydraulically powered, with
the mains retracting upward and aft, and the nese gear
retracting forward, Emergency retraction is not provided.
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Emergency extension is accomplished by gravity, assisted
by the spring bungees on the main landing gear. The
landing gear control system consists of the landing gear
handles, mechanical linkage to the extend-retract control
valve, the hydraulic power system, and position and
warning indicators. The landing gear well doors remain
open when the gear js extended and are closed mechan-
ically by the gear on retraction. In the event of hydraulic
failure or normal extension circuit failure, normal gear
extension procedures will extend the gear at speeds below
approximately 120 koots. Normal retraction requires
approximately 10 seconds; extension requires approxi-
mately 7 seconds,

GROUND SAFETY SWITCH

The ground safety switch is located on the left main landing
gear strut. When the landing gear is compressed (on the
ground), the ground safety switch deactivates the following
systems, approach lights, angle-of-atrack heater, pitot
heater, yaw damper, missile fire, stall warning system,
emergency stores jettison, missile jertison, and activates
nose wheel steering and power lever gate override system.
The ground safety switch deactivates the pround start
system while airborne.

If the ground safety switch is misaligned, the
functions of the ground safety switch mighe
be reversed.

LANDING GEAR CONTROLS AND INDICATORS
LANDING GEAR HANDLES

A landing gear handle (figurc 1-3) is installed in the
pilot's cockpit. An observer’s gear handle (figure 1-5)
may be installed as part of the observer's cockpit pack-
age. The pilot’s handle is equipped with a release lever
(figure 1-3), which must be depressed to unlock the
handle for upward movement. Movement of the handle
to the up position selects the retract condition of the
landing gear control valve, turns on the hydraulic sys-
tem pump, and hydraulically reracts the landing gear
downlocks. Selection of the down position moves the
landing gear control valve to extend condition and
mechanically retracts the landing gear uplocks. The rear
cockpit landing gear handle can be used to extend the
landing gear only, and does not incorporate a handle
release lever or gear unsafe warning light.
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CAUTION

The landing gear is not protected against re-
traction by a ground safety switch when the
aircraft is on the ground. If the pilot’s landing
gear handle is left in other than full down posi-
tion, the landing gear WILL RETRACT when
electrical power is on, turned on, or applied to
the aircraft through the external power recep-
tacle.

LANDING GEAR UNSAFE LIGHT

The pilot’s landing gear handle incorporates a gear un-
safe light. This red lighe is illuminated whenever the
landing gear is not locked in the position demanded by
the gear handle,

LANDING GEAR POSITION INDICATOR

The landing gear position indicator (figure 1-3) is
located on the pilot’s instrument panel, integral with the
flap position indicator. Landing gear position is reflected
by a separate solenoid-operated window-indicator for
each gear. Landing gear UP, DN, and intermediate
(barber pole) positions are indicated. With primary
d-c power removed, the barber-pole indication is dis-
played.

'WHEELS WARNING LIGHTS

A WHEELS warning light is located on the pilot's in-
strument panel (figure 1-3) and on the observer's instru-
ment panel (figure 1-5). With primary d-c bus power
available, these red warning lights flash wheaever any
landing gear is not locked down, either engine condition
lever is at T.O/LAND, and (1) both power levess are
retarded more than halfway from MILITARY to
FLIGHT IDLE, or (2) the flaps are extended to 30

degrees or more.

During single-engine operations, place failed
engine power lever in the FLIGHT IDLE posi-
tion, or operate the power levers simultaneously
to ensure WHEELS warning light capability.

'WHEEL BRAKES

Manually operated, hydraulically independent wheel
brakes are installed. Pressure applied at the rudder
pedals in either cockpit operates a separate brake master
cylinder for each wheel. The brakes include integral
parking brake provisions, utilizing pedal pressure by a
valve mechanism which traps pressure generated in the
master cylinders,
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PARKING BRAKE HANDLE

The PARK BRAKE handle (figure 1-3) is installed on
the pilot's center pedestal. Brakes are set for patking by
applying pedal pressure as desired, then pulling the han-
dle out and releasing pedal pressure. The parking brakes
are released by applying sufficient pedal pressure to
exceed the level of trapped pressure.

NOSE WHEEL STEERING

Nose wheel steering is available up to 55 degrees left
or right of center, through a hydraulically operated nose
wheel steer-damper system. Nose wheel steering is less
effective to the left than to the right. With the weight of
the aircraft on the landing gear, hydraulic system pres-
sure is ported through a steering control valve to the
steer-damper unit as long as the nose wheel steering
button is held depressed.

NOSE WHEEL STEERING BUTTON

The nose wheel STEER button (figure 1-13) is located
on the face of the pilot's stick grip. Operation of the
nose wheel steering system requires that the weight of
the aircraft be on the landing gear and the button be
depressed and held.

INSTRUMENTS

PITOT-STATIC SYSTEM

Ram-air pressure and static aic pressure are sensed by a
pitot-static tube located on the nose, The altimeter, air-
speed indicator, vertical velocity indicator, and ejection
seat speed-altitude sensor are operated by the pitot-static
system, Selective pitot tube electrical heating is provided
for flight in visible moisture or during flight at freezing
temperatures.

AIRSPEED INDICATOR

A 40- to 400-knot airspeed indicator (figure 1-3) is
installed on the pilot's instrument panel. A rear cockpit
airspeed indicator (figure 1-5) may be installed as part
of the observer's equipment package.

ALTIMETER

A standard three-pointer altimerer (figure 1-3) is in-
stalled on the pilot’s instrument panel. An altimeter
(figure 1-5) may be installed in the rear cockpit as past
of the observer's equipment package.

ALTIMETERS, AAU-21/A AND AAU-24/4

On some aircraft having the modification to complete

the AIMS system, two altimeters, AAU-21/A (forward

cockpit) and AAU-24/A (aft cockpir) are installed. See

figures 1-3 and 1-5. The AAU-21/A is a barometsically

operated counter drum pointer altimeter that incorpo-
- rates a servo-driven encoder which provides an altitude
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signal to the aireraft transponder for transmission to a
ground station when Mode Cof the transponder is operating.
The single sweep hand and digital counter drum of the
instrument are mechanically linked through a gear train in
an evacuated bellows, plus the hand being linked to an elec-
trical servomotor. The face of the instrument is marked
from 0 to 9 (x 100} feet with graduated increments for
cach 50 feer. A counter window, adjacent to the sweep
hand, contains three digital drums which rotate 1o indicate
altitude in thousands and hundreds of feet. At altitudes
below 10,000 feet, 2 barber pole appears in place of the
left digit. Another window in the upper left of the instru-
ment face indicates coder “ON," coder “OFF" modes of
operation and a window in the lower right of the face
indicates barometric pressure. A knob on the lower left
front of the instrument case permits manual correction of
the instrument for baremetric pressure variations from the
standard gradient. The AAU-24/A, located in the aft
cockpit, is identical to the AAU-21/A except it has no
servo-driven encoder incorporated 2nd no mode window
on the face.

VERTICAL VELOCITY INDICATCR

The vertical velocity indicator (figure 1-3) is installed
on the pilot's instrument panel. This indicator is cali-
brated from 0 to 6000 feet per minute,

PITOT HEAT SWITCH

The PITOT HEAT switch (figure 1-16) on the pilot's
heat-vent panel allows selection of clecrrical heat element
operation in the pitot static tube and the stall warning
wransducer when the aircraft is zitborne.

OUTSIDE AIR TEMPERATURE INDICATOR

An outside air temperature indicating thermometer
(figure 1-2) is installed in ¢he glass pancl of the pilot’s
left-hand canopy door. This indicator is calibrated from
—70° to 50°C.

ACCELEROMETER

A standard, three-pointer accelerometer (figure 1-3) is
installed on the instrument panel in the pilot's cockpit.
The instrument incorporates a reset button which may
be depressed to return the positive and negative accel-
eration recording pointers to 1 "g" as desired.

VERTICAL GYRO INDICATING 5YSTEM

An ARU-13/A attitude indicator (figure 1-3) is in-
stalled on the pilot's instrument panel, and an MD-1 roll
and pitch displacement gyroscope is installed in the cargo
compartment. An MB-1 awicude gyro indicator is in-
stalled in the rear cockpit (figure 1-5) as part of the
observer's equipment package. Both the ARU-13/A and
MB-1 attitude indicators require primary a-c bus power
and will operate with either inverter selected. Power
failure causes an OFF flag to be displayed within the
face of cither indicator,
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Note

The OFF flag indicates insufficient eleccrical
power enly, and does not appear with malfunc-
tions of components within either of the indi-
carors.

ARU-13/A ATTITUDE INDICATOR

The ARU-13/A attitude indicator provides the pilot
with a constant visual indication of the simultaneous
pitch-roll attitude of the aircraft relative to a horizontal
plane parallel to the earth’s sucface. An MD-1 soll and
pitch displacement gyro senses direction and rate of turn
and supplies reference signals for roll and pitch attirude
position o the remote attitude indicator, A pitch trim
knob allows the attitude sphece horizon line to be ad-
justed to desired pitch-axis presentation relative to a
miniature aircraft. The indicator will show aircraft arti-
tude correctly and continucusly through 360 degrees of
roll and 82 (£2) degrees of climb or dive.

MB-1 ATTITUDE INDICATOR

The MB-1 attitude indicator incorporates a pitch angle
readout within a range of 5 to 80 degrees of climb or
dive. The MB-1 permits 360-degree aircraft rotation
about the pitch and bank axes (roll and yaw) wichout
tumbling. Maximum up and down travel of the horizen
bar is 27 degrees. Beyond these limits, further rotation
of the sphere reveals CLIMB and DIVE markings, each
immediately followed by a bullseye which marks the
area around 90 degrees of pitch. As the aircrafe ap-
proaches vertical, the indicator sphere rotates 180 de-
grees counterclockwise in a climb, clockwise in a dive.
. ing may cause considerable pitch precession.
1f in-flight caging is required, ensure the aircraft is in
straight and level flight before pulling and releasing
the caging knob.

STANDBY MAGNETIC COMPASS

A standby magneric compass is installed on the upper
left portion of the windshield baw in the pilot’s cockpit.
| A compass correction card (figure 1-4) is installed on
the pilot's right console.

TURN-AND-SLIP INDICATOR

A primary d-c bus powered turn-and-slip indicator
(figure 1-3) is installed on the pilot’s instrument panel.
An additional slip indicator is provided as an integral
pare of the weapons delivery optical sight. A slip indi-
cator (ball-type clinometer) is installed on the aft face
of the pilot's ejection seat post for use by the observer.

CLOCK

B An A-13A sircrafe clack (figure 1-3) is installed on the
pilot's instrument panel, An additional clock (figure
1-5) may be installed in the aft cockpit as part of the

" obsecver’s equipment package.
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NAVIGATION INSTRUMENTS

Radio navigation displays in the pilot's cockpit are pro-
vided by an ID-663B,/U bearing-distance-heading indi-
cator (BDHI). For a description of the ADF, TACAN,
and compass functions of these indicators, refer to Sec
tion VII,

ANGLE-OF-ATTACK SYSTEM

The angle-of-attack system consists of a relative air-
stream probe mounted on the left side of the forward
fuselage, an angle-of-artack cransmirteer, the angle-of-
attack indicator, an approach indexer, and approach
lights. Angle of attack is indicated from 0 to 30 units
by the angle-of-attack indicator. On-speed indication for
landing approach is indicated by the approach indexer
and approach lights.

The angle-of-attack system shall not be used as
a primary reference.

ANGLE-OF-ATTACK INDICATOR

The angle-of-attack indicator (figure 1-3},, mounted on
the pilot’s instrument panel, displays aircraft local angle
of atrack as sensed by the relative airstream prabe. This
indicator is operated by primary d-c power and is apera-
tive whenever primary power is available (external power
connecced, battery on, or either generator operating)
The face of the indicator is adjusted to place the nominal
approach angle of attack in units under an index ar the
3-o'clock position. An OFF flag, located near the center
of the indicator, appears in the event of failure. In the
event of failure or when not powered, the indicator
pointer rests at zero. A system of cam-operated switches
within the indicator operates the approach indexer and
approach lights.

APPROACH INDEXER

The red-lighted approach indexer (figure 1-3) is located u
above the pilot’s instrument panel as a visual aid in
determining the optimum landing approach airspeed.
No control action is required from the pilar to utilize
the approach lights and approach indexer systems. The
indexer and approach lights function only when the
landing gear is locked down and aircraft weight is not
on the landing gear.

APPROACH LIGHTS

The approach lights, installed on the nose gear strut,
aid in determining aircraft landing approach airspeed.
These lights signify “fasc” (red), “on-speed” (amber),
and “slow” (green) approach speeds. The approach
lights system is automatic and is controlled by the angle-
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of-attack indicator. Refer to ANGLE-OF - ATTACK
INDICATOR, in this section. The approach lights are
dimmed for night operations by placing the EXT LTS
MASTER switch to EXT LTS or EXT LTS & LDG
LTS. The approach lights are extinguished when the
weight of the aircraft compresses the landing gear
struts.

APPROACH LIGHTS TEST SWITCH

Ground test of the approach lights may be accomplished
through an approach lights test switch in the nose gear
well.

HNote
Angle-of-attack indications with varying aie-

speeds and gross weights will be provided
when available.

STALL WARNING SYSTEM

A stall warning system is incorporated, consisting of 1 lift
 detector-transducer and heating element installed on the
* right wing, an amplifier, and = motor-operated pedal shaker.
The pedal shaker system is powered by the primary d-¢ bus
and s disabled from operating with the weight of the
aireraft depressing the landing gear ground safety swirches,
Sl waming system operation is not relaed o the
angle-of-attack indicating system (indicator and indexer),
but operates when wing lift generated decreases to
approximately 6 grams at the transducer. Indicated angle of
attack at stall warning may vary from 22 to 30 units,
depending on gross weight, flap setling, power setting, and
“g" load. The pedal shaker may be checked for operation
by holding the lights TEST switch in WARN LTS position,

Depending on power and aircraft configuration,
the rudder pedal shaker is activated 1 to 7 knots
above stall speed during normal 1-g stalls, De-
pendent on rate of entry, the pedal shaker may
notactivate prior to accelerated stall,

LIGHTING SYSTEMS
INTERIOR LIGHTS
The pilot's and abserver's cockpits are equipped with the
fullowing interior lighting equipment:
PILOT'S COCKPIT
® Instrument integral lights (red).
® Consule edge lights (red).

® Consule and instrament foodlights (ced).
® High-intensity lights (white).

® Standby compass light (red).
® Utility light (red or white).
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OBSERVER'S COCKPIT
® Instrument integral lights (red).
® Control shelf, oxygen regulator edge light (red).
® Utility light (red or white).

CARGO BAY LIGHTS

Two dome-type cargo bay lights are installed on the
right side of the cargo bay. These lights provide red or
white illumination of the cargo bay interior as selected.

IMTERIOR LIGHTS COMTROLS
Floodlights Switch
DIM, MEDIUM, and BRIGHT (DIM, OFF, BRIGHT )

 selection of the console and instument panel floodlights

is availuble to the pilot through the FLOOD switch
(figure 1-15) o the interior lights control panel.

High-intensity Lights Switch

The high-intensity (thunderstorm) lights are controlled
thruugh the HIGH INTENSITY switch (figure 1-15)
on the interior lights control panel.

Instrument Lights Knob

Brightness of the pilot’s individual instrument integral
lights and trim neutral lights may be adjusted as de-
sired through the INSTRUMENTS knob (figure 1-15)
on the interior Jights control panel. With the INSTRU-
MENTS knob rotated from OFF, potential brightness of
all caution lights is reduced to a dim setting. The INST
LIGHTING knob on the observer’s jnstrument panel
(figure 1-15) controls the instrument lights as well as
the panel edge lights on the control shelf and oxygen
regularor, On some aircraft, intensity of the pilot’s opti-
cal sight inclinometer post light is controlled by the
INSTRUMENTS knob.

Console Lights Knob

Brightness of the pilot's console edge lighting may be
adjusted as desired through the CONSOLES knob (fig-
ure 1-15) on the interior lights control panel. The con-
sole floodlights are controlled by the CONSOLES knob,
as are the instrument panel floodlights, when the
FLOOD switch is in the BRIGHT position.

Flight Instruments Light Knob

Brightness of seven primay flight instruments (airspeed,
attitude, turn-and-slip, vertical velocity, altimeter, BDHI,
and course indicators) may be adjusted through the FLT
INSTR knob (figure 1-15) on the interior lights control
panel.

Indexer Lights Switch

With the pilot’s INSTRUMENTS knob rotated from
OFF, brightness of the approach indexer lights may be
selected to cither DIM or MEDIUM through the IN-
DEXER switch (figure 1-15) on the interior lights con-
trol panel, With the INSTRUMENTS kaob in the OFF
position, bright indexer lighting is selected.
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LIGHTING CONTROLS

EXTERIOR LIGHTS
MASTER SWITCH

Vexrlys i
_HASTER
EXTITS 8 o

PILOT'S
COCKPIT

© 1. ANTI-COLLISION LIGHTS SWITCH
2. FORMATION LIGHTS SWITCH
3. WING AND TAIL LIGHTS SWITCH
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1. CONSOLE LIGHTS KNOB

2. INSTRUMENT LIGHTS KNOB

3. STANDBY COMPASS LIGHT SWITCH
4. HIGH INTENSITY LIGHTS SWITCH
5. INDEXER LIGHTS SWITCH

6. FLOOD LIGHTS SWITCH

7. FLIGHT INSTRUMENT LIGHTS KNOB
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CARGO BAY
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Figure 1-15

Section |
Part2

(@ INTERIOR LIGHTS PANEL

3060

Q O unuTy LeHT

PRREEN

1-35




Section |
Part 2

Standby Compass Light Switch

" Internal lighting of the standby compass is controlled
through the ON and OFF positions of the STBY COM-
PASS switch (figure 1-15) on the pilot’s interior lights
control panel. On some aircraft, ‘the optical sight in-
li post light illuminatiori is controlled by this

switch.

Cargo Bay Lights Switch
‘The CARGO LTS switch (figure 1-15) is located on
" the pilot's circuit-breaker panel aft of the right console.

The CARGO LTS switch provides OFF, RED, or.

WHITE selection.

EXTERIOR LIGHTS

Aircrafr exterior lighting consists of wing and tail posi-
ton lights, formation lights, anticollision lights, and a
fixed landing and taxi light.

EXTERIOR LIGHTS CONTROL
Exterior Lights Master Switch
j The EXT LTS MASTER switch (figure 1-15), a three-
* position lever lock switch is located on the pilot’s flap
and trim control panel on the left console. Exterior
lighting, as selected through individual exterior lights
switches, is energized through the EXT LTS and EXT
LTS & LDG LTS positions of the EXT LTS MASTER
switch. The switch is detented in the EXT LTS & LDG
LTS position, requiring it to be lifted in order to select
or turn off the landing light.

Wing and Tail Lights Switch
o The WING & TAIL lights switch, located on the pilot’s
exterior lights control panel (figure 1-15),  provides
" BRT, DIM, and OFF selection of wing and tail position
light illumination.

Anticollision Lights Switch

Operation of the anticollision lights is controlled

through the ON and OFF positions of the pilot's ANTI
M COLLISION lights switch (figure 1-15) on the exterior
" lights control panel,

Formation Lights Switch

The FORM lights switch (figure 1-15),. located on the
- pilot's exterior lights control panel, provides BRT, DIM,

and OFF selection of formation light illumination.

HEATING, VENTILATION, AND

DEFROST SYSTEMS

Hot air from the engine compressors is used in com-
bination with ram air to provide controlled temperature
air for cockpit heat and to provide defrost air. Engine
compressor bleed air is routed to an air g chamber
forward of the pilot's instrument panel, and directly
to anti-G valves on the left side of both cockpits. Mix-
ing chamber air, controlled to desired temperature, is
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directed inte the pilot’s cockpit through the windshield
defrost duct and footwarmer, and into the observer's
cockpit by jet pump action through an air distribution
twhe, and through an aft foorwarmer below the obser-
ver's instrument panel. For a system block schematic,
see figure 1-16.

HEAT, VENT, AND DEFROST CONTROLS
BLEED AIR SWITCHES

The BLEED AIR switches (figure 1-16) on the pilot’s
right console are marked LH and RH (left and right
engines), with NORM and EMERG OFF positions.
‘These switches are used to close pressure-operated engine
bleed air valves which open normally on engine start,
and close normally as pressure drops following engine
shutdown. The switches are normally left in NORM but
may be positioned to EMERG OFF as desired or in the
event of wing battle damage.

TEMPERATURE KNOB

The TEMP knob (figure 1-16) on the pilot’s heat-vent
panel mechanically controls a shutoff valve in the com-
pressor ait line leading to the air mixing chamber. Pull-
ing the TEMP knob outward increases heat input to the
chamber.

Note

Selection of full heat (TEMP knob full out)
results in a reduction of available engine
torque by approximately 150 pound-feet per
engine at Military power at sea level on a
Standard Day.

RAM-AIR KNOB

The RAM AIR knob (figurc 1-16) mechanically oper-
ates a valve which controls the flow of ram air into the
top of the air mixing chamber, Pulling the RAM AIR
knob outward increases ram-air flow through the foot-
warmers and defrost air tubes. Turning the RAM AIR
knob to the right locks the knoub and ram-air door at the
desired position.

COCKPIT AIR/DEFROST KNOB

The CKPT AIR/DEFR knob (figure 1-16) on the pilot’s
heat-vent pancl mechanically controls a diverter valve
in the mixing chamber outlet duct. Pulling the knob
outward decreases the amount of air dicected o the
windshield defrost ducts and diverts air to the cackpit.
A certain amount of air bleeds through the defrost ducts
under these conditions. With the knob pushed full for-
ward, maximum air is supplied to the defrost ducts. The
pilot’s defrost cube is equipped with swivel nozzles which
allow control of airflow direction as desired.
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OBSERVER'S COCKPIT AIR VALYE
Aft cockpit footwarmer tube airflow may be controlled
by a foot-operated slide valve (figure 1-5). Airflow is
increased by moving the valve to the left, or closed off
by moving the valve to the right.

CANOPY VENTILATORS

An adjustable ventilation valve (figure 1-1) is installed
in the left forward corner of the canopy center panel
above each crew member's seat. Pushing the valve body
upward allows 2ir to flow into the cockpit. Airflow direc
tion may be adjusted by turning the valve body as de-
sired, Pulling the valve body downward shuts off airflow,

By turning the valve body to the rear, the ram inlet may

be used as an air ventilation outlet.

OBSERVER'S AIR VENTILATION VALVE

A swivel-ball air valve (figure 1-5) is installed on the
right side of the observer's cockpit arca. This valve is
pushed ourward to open and pulled inward to close. The
swivel provides control of air direction as desired,

HEAT, VENT, DEFROST OPERATION

To obtain warm airflow for cold weather operation, pull
the RAM AIR knob cut and Jock as desired, then pull
the TEMP knob out as required to provide sufficient
heat at desired volume. Pulling the TEMP kaob only,
with the RAM AIR knob in, may result in insufficient
airflow for comfort, even though air tempemture is
sufficiently high. By opening the ram-air valve, addi-
tional aitflosw is generated through jet pump action of
the heat input diffuser in the mixing chamber. To obtain
footwarmer flow, push the CKPT AIR/DEFR knob in
as desired. To obtain ventilation for hot weather opera-
tion, ensure the TEMP knob is pushed completely in,
pull the RAM AIR knob out, and adjust the canopy
ventilators and side ventilation valve as desired. To ob-
tain. maximum defrost, pull the RAM AIR and TEMP
knobs as required, and push the CKI'I" AIR/DEFR knob

full in.

Pulling the TEMP knob full out with the RAM
AIR knob pushed full in may result in over-
heat damage to the windshield panels,
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ANTI-G SUIT SYSTEM

Engine compressor bleed air is directed to an anti-G suit
valve (figure 1-2) in the pilot’s cockpit and on the left
side of the observer's cockpit. During maneuvering fligh,
air pressure regulated to between 1.5 and 2.0 psi per "g”
(over and above 1.0 "g") is directed into the crew mem-
ber's anti-G suits, A manual valve override button is
pravided on top of each valve, which is vsed to check
anti-G system operation.

WINDSHIELD WIPER

An electrically operated, two-speed windshield wiper is
installed for use in rain removal from the windshield
forward panel, The wiper system is designed to operate
normally at a maximum speed of 200 KIAS.

WIPER CONTROL SWITCHES

‘The WIPER control switches (figure 1-16) are Iocated
on the pilot's heat-vent control panel. One switch pro-
vides OFF-ON-PARK selection; the other provides FAST
speed selection, FAST position selection provides 250
sweep cycles per minute with the opposing switch in ON.
On selection of OFF, the wiper blade stops in place. The
PARK position moves the blade to the right side of the

windshield,
CAUTION

The windshield wiper shall not be operated on
dry glass.

OXYGEN SYSTEM
OXYGEN SYSTEM CONTROLS AND INDICATORS

A diluter-demand, regulated, gaseous oxygen system
may be installed. The oxygen regulators are installed on

the pilot’s right console and on the right side of the
observer’s cackpit. Oxygen supply is stored in two 514-
cubic-inch bottles, which may be installed on the cargo
bay ceiling behind the observer's cockpit. For oxygen
duration data, see figure 1-17,

OXYGEN REGULATOR

A CRU-44/A diluter-demand regulator panel (figure
1-18) is installed on the pilot's right console and on
the right side of the rear cockpit as part of the observ-
er’s cockpit package. These regulators automatically
supply the proper mixture of air and oxygen at all
altitudes,
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SUPPLY LEVER

The oxygen supply lever must be positioned 1o ON to
provide uxygen pressure in the regulator. The OFF posi-
tion does not affect system pressure indication, which is
reflected by the pressure indicator on the regulator panel,

DILUTER LEVER

The diluter lever is used to select normal regulator
diluter-demand operation (NORMAL OXYGEN) or
undiluted pure oxygen (100% OXY ). The diluter
lever should be placed at 100% OXYGEN for all ground
operations and for other phases of flight as desired,
Operation in 100% OXYGEN position recduces the avail-
able oxygen duration. See figure 1.17, The 100%
OXYGEN position should also be used any time smoke
or fumes are detecred in the cockpit.

OXYGEN PRESSURE INDICATOR

The oxygen pressure (OXYGEN P.S.L) indicator on
the regulator panel indicates the total pressure remain-
ing in the oxygen supply botdles, The indicator should
be checked prior to flight 1o ensure sufficient axygen
service to complete the planned mission. The indicator
should also be checked periodically in flight to guard
against inadvertent use of 100% OXYGEN, or a leak
in the system.

EMERGEMCY LEVER

The emergency lever is used to selece NORMAL opera-
tion (spring-loaded o return from TEST MASK), to
select EMERGENCY flow pressure, or to check oxygen
mask fic and system flow (TEST MASK position).

FLOW INDICATOR

The flow indicator should blink white on each inhala-
tion, returning to black on exhalation, reflecting proper
passage of air or oxygen through the regulator, Though
this indicator does not reflect proper oxygen ratio or
flow, lack of positive indication should be interpreted
as a regulator malfuncion. With the emergency lever
in TEST MASK or EMERGENCY, the indicator remains
in “white” condition.

OXYGEN SYSTEM CHECK
The following preflight check should be performed on
all flights with the oxygen system installed :

L. Oxygen pressure indicator—MINIMUM FOR
ELIGHT (Full = 1800 psi).

2." Aircraft and mask hoses— CHECK CONDITION
AND FITTINGS.
3. SUPPLY lever — OFF,
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4. Attempt to obain oxygen from aircraft base.

Note
It should not be possible to obtain oxygen with
the supply lever OFF.
5. SUPPLY lever — ON.
6. Diluter lever—100% OXYGEN.
Perform blow-back check to ensure regulator
dinphragm cantinuity,
Note

Little or no resistance to blow-back check indi-
cates a faulty regulator diaphragm,

7. Mask-hose connections—SECURE.

8. Diluter lever — NORMAL OXYGEN OR 100%
OXYGEN, as desired.

9. Mask — SECURE AND TIGHT,

10, Emergency lever — TEST MASK (hold and check
for leaks).

OXYGEN SYSTEM NORMAL OPERATION

During flighe with the oxygen system installed, check
the system as follows:

I Diluter lever — NORMAL OXYGEN.

2. Flow indicator—CHECK PERIODICALLY FOR
NORMAL INDICATIONS.

3. OXYGEN P.S.I. indicator — CHECK PERIODI-
CALLY FOR NORMAL DEPLETION,

OXYGEN SYSTEM EMERGENCY OPERATION

If symptoms of hypoxia occur, or with smoke or fumes
in the cockpit, set the diluter lever to 100% OXYGEN.
If necessary, set emergency lever tv EMERGENCY.,
After the emergency is over, return the emergency lever
to NORMAL, as supply will be rapidly depleted,

COCKPIT ENCLOSURE

The unpressurized cockpit section is enclased by a three-
piece windshield and a six-piece canopy. Entrance or
exit from the cockpits is accomplished through two up-
ward swinging doors on both sides of the enclosure. All
four doors are equipped with overcenter latch handles.
The top panels are penetrated by the seats in the event
of ejection.

CANOPY DOORS

The right-hand canopy doors are normally used for
entrance and exit of the flight crew, Sce figure 1-19.”
These doors are equipped with bungees which act to
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hold the doors in the fully open position. The pilot’s
doors are equipped with hold-open rods which may be
used during ground operation. The lefe door rod holds
the door approximately one-half open; the right door
rod holds the door full upen. These rods are secured
vith lever-released positive lock devices, After release
and before closing the doors, the rods may be stowed in
spring clip retainers on the door frames.

CAUTION

Do not use the canopy door bungees or rod as
handhalds for cockpit entry.

CANOPY DOOR HAMNDLES

All four doors are locked closed or unlocked by latch
handles installed at the door bottom frames. Sce figure
1-19. The doors ate unlocked from inside by grasping
the handle and rotating upward (afc) approximately 120
degrees, or until the locking overcenter linkage is oper-
ated, The door is then free to raise vertically the right
side doors being raised by holding bungees. Locking
operation is the reverse, with the handle being rotated
forward (and overcenter) with the door fully down.
Proper locking of each canopy door necessitates that both
forward and aft latch pins be engaged and the handle
in the full forward position. Even though a properly
closed canopy door will cover the red stripe painted on
the door sill, push on the forward and aft lacches 10 ensure
the pins are engaged (AFC 76 removes the red stripe). On
ircraft having AFC 59 incorporated, a lock bar installation
on the aft larch of each canopy door prevents the latch
handlc from being placed in the locked position if the aft

canopy latch lockpin is misaligned with the door lockpin
hald-down fitting.

Before take-off, visually check the canopy door
locking pins fully seated with the latch handles
fully seated in the locked position.

STEPS AND HANDHOLDS
A folding stepladder is provided on the right side of the
fuselage and additional spring-loaded step/handholds

are provided for use in entering the cockpit or mounting
i the wing for refucling purposes. See figure 1-19.

EJECTION SEATS

LW-3B ¢jection seats (figure 1-20) are installed in the
aireraft. This seat provides safe recovery under nearly all
speed-altitude conditions. Once initiated, the entire ejece
tion sequence is automatic, After the seat penetrates the
top canopy panel and clears the aircraft, the cecovery
parachute is deployed by a ballistically operated thruster
which forces the pilot chute canopy into the air strean.
Forced deployment of the personnel parachute provides

*Aireraft having ACC 252 incorporated
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extremely rapid canopy inflation and low-altitude/low-
speed recovery capubility. With the observer's cockpic
package installed, the seats are intesconnected so that
ejection initiated by the pilot will eject the aft seat after
0.4-second delay of eatapult initiators, which allows hac-
ness retraction to position occupant in the seat. The
system sequencing further delays frone seat ejection by
0.4 second to allow separation between front and aft
cockpit, The total elapsed time for front sear ejection
is 0.8 second. The 0.8 second delay operates on front
seat ejection even if the aft seat is ejected separately
or is removed. No high-altitude oxygen supply is

provided.

Altetnate escape (overside bail-out) is NOT
POSSIBLE due to the design and mounting of
the recovery parachute, which is an integral
part of the seat. The advantage of foreed chute
deployment and the reliability of dual syscems
autweigh the lack of an alternate bail-out capa-
bility.
RECOVERY PARACHUTE
A 28-foot, flat-canopy parachute (figure 1-20) isH
mounted in a special elongated pack hehind the seat
back. The parachute canopy is forcibly deployed by a
ballistic thruster (figure 1-20) which expels a 1-pound
slug. The slug is tied to a lanyard, which is connected
to the apex of the pilor chute. Deployment thruster
operation, seat acceleration, and pilot chute action com-
bine to provide rapid parachute deployment in both the
high- and low-speed/altitude modes of ejection seat
operation. The recovery parachute on the pilot's seat is
mounted on the left side, and the observer’s on the right
side of the seat back. The effective offset in ejected mass
center of gravity provides lateral separation of the rwo
seats in the event of pilot-initiated dual ejection.

SPEED /ALTITUDE SENSOR

An cjection speedfaltitude sensor (figure 1-21) Di:u:ra[csﬁ
with the aircraft pitotstatie system, providing a 2.0.
second time delay in the firing of the parachute thruster
during cjections  above 10,000 [41,200) feet pressure
altitude, ‘or at speeds in excess of 200 (200 (+35/.0)°)
kiots. On &jection below 200 knots and 10,000 feet,
a plunger on the sensor is cxtended, allowing contact .
with a seriker (figure 120) an the scar, Ering [heﬂ
shortdelay cartridge (0125 second). On ejecrion at
speeds abave 200 [200 (+35/-0)*] knots or at altitudes
above 10,000 [41,200) feet, the sensor plunger remains
retracted and the longdelay (2.0 seconds) cartridge is
lired by a static lanyard (figure 1-20) as the seat rises.
On some  aircraft,” " actuation telerances are modified M
for the speed sensor diaphragm and arming key to
provide high/low mode transition ac 200 (+354.0)
knots. For unmodificd aircraft, cjection mode transi.
tion speed s 200 (435) knots. During preflight, the
pilot should check the small inspection port on the top
of the speed altitude sensor, Normally the inspection
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1 AIRCAAFT HAVING ALC 214 COMPLIED WITH
FAIRCRAFT HAVING ACC 259 COMPLIED WITH

Figure 1-20
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NOTE:

PILOT'S SEAT SHOWN
OBSERVER'S SPEED/ALTITUDE
SENSOR MOUNTED ON
OPPOSITE SIDE OF BULKHEAD

Figure 1-21

pore will begin to show red at approximately 3000 feet
altitude and will show all red at 8,000 to 10,000 feet
altitude, indicating the shift from the low to the high
mode,

Note
The long-delay cartridge operates in both modes
On cjections below 10,000 feet and 200 knots, the

shore-delay overrides  long-delay
operation.

sequence

PARACHUTE HARNESS AND LAP BELT

The MA-2P integrated harness garment is used. Koch

fittings are used to sccure the parachute risers o the

harness garment. Fittings at the lower artach points are
H used with rocketjet fasteners (figure 1-20) to secure the

survival kit straps to the harness. Scat/man retention is
]E;! provided by a standard lap belt (figure 1-20),

WARNING

The ¢jection scat and RSSK-9 survival kit are
equipped with all necessary padding and cush-
ioning materials. Do not add any seat or back
pad devices, as such added material may dis-
turb seat/man center of gravity enough to
cause severe tumbling and injury on ejection,

INERTIA REEL

A ballistically operated inertia reel provides crew mem-
ber retention in an upright position during maneuver-
ing, deceleration, and ejection. The reel may be
manually locked and unlocked during normal use by
the inertia reel lock handle. The reel mechanism is
attached to the upper portion of the parachute harness
by a strap which, when in the unlocked condition of
the reel, allows the crew member to lean forward as
desired. When lccked by the handle or a 2- to 3-g de-
celeration, the reel prevents any further play-out. On
ejection, the inertia reel ballistic device is actuated, wind-
ing in the strap and restraining the crew member in the
retracted position in the seat.

EMERGENCY EQUIPMENT
FIRST AID KIT

A firse aid ki installed between cockpit areas on the
left side of the aircraft.

SURVIVAL KIT

An RSSK-9 rigid survival kit (figure 1-20} is installed
in each ejection seat. The delivered kit contains standard
PK-2 survival equipment,

A personnel locator beacon which can be set for automaric
or manual operation is also installed in the survival kit
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KIT DEPLOYMENT HANDLE

A survival kic deployment handl (figure 1-20) is mounted
on the right side of the survival kit. After cjections over
water, this handle is pulled upward to deploy the survival
kit and inflate the life raft,

AUTOMATIC EMERGENCY IFF

Ejection departure of the pilot's sear closes a switch which
activates the emergency mode of IFF-SIF operation for
emergency rtadar tracking purposes, When the cjection
switch is apen (seat installed), manual selection of the
emergency mode s required. Ejection emergency IFF
operation  overtides all previously selected IFF modes
except OFF and automatically selects the proper SIF code
for emergency operation and IFF interrogation.

EJECTION SEAT CONTROLS

SEAT ADJUST SWITCHES

A SEAT ADJUST switch is located zbove the right console
(figure 1-4) in the pilot's cockpit and on the right side of

the observer's cockpit (figure 1-5). The scats may be’

adjusted through a 5-inch vertical range.

EJECTION “D" RING

An ejection D" ring (figure 1-20) is mounted an the scat
bucket between the crew member's legs. Ejecrion is
initiated by pulling the ring upward approximately 2
inches, which fires a st of dual initiators. A D" ring safety
pin (figure 1-20) is provided for insertion when the aircraft
is on the ground. On some aireraft, * the rigid seat “D" ring
has been replaced by a plastic covered cable “D" ring.

 INERTIA REEL LOCK HANDLE
The inertia reel lock handle (figure1-20)° is mounted

" on the left side of the seat. Moving the handle to
LOCKED (forward) prevents the crew member from
leaning forward by locking the inertia reel. The reel
may be unlocked by leaning back to remove tension
from the reel and moving the handle aft to UNLOCK.
If the reel is locked automatically, it may be unlocked
by cycling the handle.

*Ajreraft having ACC 214 incorporated
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PARACHUTE EMERGENCY RELEASE HANDLE .
The parachute emergency release handle (figure 1-20) n
is located on the left side of the seat headrest. Should
the parachute deployment thruster fail to fire, chute
deployment and sea separation may be initiated by pull-
ing this handle, Pulling the handle fully down fires a
ballistic cutter which severs the lanyard between the
chute canopy and the thruster slug. On aircraft 155480
and subsequent and aircrafe having AFC 7 incorposated,
a spring-loaded lever holds the parachute emergency re-
lease handle in place until the ejection seat has lefe the
aircraft. This prevenes inadvertent operation of the para-
chute emergency handle. Separate action also opens the
parachute pack through @ cable-operated rip cord. De-
ployment of the parachute then accomplishes the seat/
man separation sequence.

WARNING

On aircraft not having AFC 7 incorporated, the
parachute emergency release handles are oper-
able with the seats in the cockpits with all safety
pins inserted. Inadvertent operation of the han-
dle pulls the parachute rip cord and fires the
parachute thruster lanyard curter, rendering the
seat unsafe for ejection.

On aireraft having ACC 259 incorporated, the parachute
emergency release handle also  accomplishes  positive
actuztion of the shoulder harness release cable, providing a
manual backup release action in the event the normal
seat/man separation sequence does not occur.

SEAT SAFETY HARMESS

Two safery pins are installed on the seat when not
occupied for flight. One pin secures the ejection "D
ring (figure 1-20) and the other (figure 1-20) safeties b
the parachute deployment thruster on the aft right side
of the pilor’s seac and the aft lefr side of the observer's
seat. These pins are connected by u red baoner (figure
1-20}, which should be stowed after the crew member
is strapped in, The observer's seat is provided with a "
survival kit/seat cushion harness which retains the kit in
place when the seat is unoccupied.

! CAUTION i

The observer's seat lap belt does not provide
sufficient survival kit restraint and the seat cush-
ion harness must be used during solo flight.
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EJECTION SEAT OPERATION

On cjections below 10,000 fect and 200 knots, the
recovery parachuce is deployed immediately as the seat
clears the cockpit. Above 10,000 (£1,200) féer and/or 200
[200 (+35/-0)°] knots, a Zsccand delay in deployment
thiuster firing s provided for deceleration, prior to
parachute deploymene and  scparation. The thruster
partially deploys the parachute canopy and the pilot chute
inues inflation and depl action. Deployment of
the chutc automatically provides scat/man separation,
Force on the risers from the inflating parachute scparates
the scat back from the seat bucket sufficiently to operate
an overcenter device which releases the riser artach fittings
from the inertia reel adapter fitcing, frecing the upper riser
adapter to leave the seat with the parachute risers. The
same action also releases the lap belt end fittings, As the
drag of the inflating parachute decelerates the crew
member, the released seat assembly is carricd upward and
ahead, providing positive seat/man separatian. .

If parachute deployment does not occur im-
mediately following ejection, pull the parachute
emergency release handle,

SHOULDER HARNESS MANUAL RELEASE

On some aireralt (ACC 259 incorporated), a shoulder
harness manual release fonction has been provided through
the parachute emergency release handle for backup in the
event normal seat/man scparation does not occur. If
hesitation in scparation from the seat is encountered,
pulling the parachute emergency release handle releases the.
shoulder harness atrach fittings from the crewman, after
which manually opening the lap helt (if necessary) allowe
positive release from the seat.

RECOVERY CAPABILITY

f Figure 1-22 shows the recavery capability of the LW-3B
- escape system in terms of requited rerrain clearance at
itiation of ejection for successful recovery from various
airerafe flight conditions. Altitudes shown are absolute
minimums at which the system will consistently provide
recovery capability. The recovery charts show initiation
requirements for both piloc and observer.

To illustrate the use of the charts, assume the sear systent
is in the low mode, airerafe velo ty is 200 KIAS, und a
dive angle of 90 degrees exists. For buth crewmen to be
safely recovered, the pHlot must initiate the system above
710 feet. The observer could initiate his escape system
ubove 520 feet and safely recover, To depict the influence

*Aireraft having ACC 252 incorporated
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of sink rate, ground level recavery for both crewmen at
200 KIAS is possible with zero sink rate, However, with
the system in Jow mode, aircraft velocity 200 KIAS, and
sink rate of 5000 feet per minute, the pilot must initiate
ejection abave 96 feet for successful recovery,

MISSION EQUIPMENT
CARGO COMPARTMENT

The cargo compartment, excluding the interior of the
corgo daor, with the observer's equipment package in-
stalled, measures 30 inches wide, 39 inches high, and 105
inches long, providing approximately 76 cubic fect of
usable volume on 22 square feet of flooring. Care must
he taken when loading the cargo bay to ensure that air-
crafe cg locations remain within prescribed limits. The
cargo floor is capable of supporting a maximum of 200
pounds pec square foot, or a maximum of 3200 pounds
total cargo weighr,

CARGO DOOR

A manually operated cargo door is installed. The door
is hinged on the pore side and swings open 180 degrees,
providing unlimited access ro the cargo compartment
entrance. The cargo door handle is mounted on the right
side of the fuselage (inside and outside}, forward of
the eatrance. To unlock, rotate the handle down to the
UNLOCK position. To lock, once the door is fully
closed, fiemly rotate the handle o LOCK pusition
(aligned with the fuselage).

CARGO DOOR HOLD.OPEN ROD

A telescoping hold-open zod is installed in the apex of
the cargo door cone. This rod may be used ta secure
the door to receiving rings on the left boom (90 degrees
open), or on the fuselage (180 degrees open). To lock
the door in an open position, depress the release button
adjacent to the stowed rod and pull the rod to the
length desired. The rod and its door retainer lock into
the ring, securing the door in position. To release the
rod, depress the locking collar at the base of the retainer
and push the rod fully into the stowage tube in the

cargo bay door.

To avoid possible structural damage on ground
extension of the flaps, ensure the doort is clased
or secured in the 90-degree open position be-
fore extending the flaps.
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CARGO TRANSPORT CONFIGURATION

The cargo compartment nmay be equipped for use as a
light, general logistics carrier by installing the cargo
transport package  (figure 1-23). The observer's seat,
removable instcuments, flight contrals, power quadrant,
and oxygen system are removed to install this package.
The package is composed of @ forward cargo barrier,
fiber glass side panels, a three-piece floor, and the re-
quired restraint straps and hinged tie-down rings. The
cargo floor is capable of supporting a maximum of 200
pounds per square foot, or a maximum of 3200 pounds
total cargo weighe,

PARATROOP TRANSPORT CONFIGURATION

The paratroop transpore configuration package (figure
1-23) consists of the basic eargo flooting plus a backrest
for the forward-most paratrooper, five safety belts, an
intercommunication handset, a parachute static line in-
stallation, side panel covers, and a troop signal and
warning assembly,

EMERGENCY ALARM

With the paratzoop configuration package installed, a
troop warning alarm (horn) is located in the left rear
corner of the carga compartment. The alarm is operated
by the pilot’s ALARM switch «(figure 1-2), located on the
signal panel above the left consale,

CARGO/TROOP SIGNAL LIGHTS

A green DROP/JUMP light and an amber READY light
are installed on the paratroop | and warning panel.
These press-to-test, nondimmable signal lights are oper-
ated by the pilot's signal switch (figure 1-2) on the
signal panel above the left console. The RDY position
is used to alert the paratcoops or cargo master to pre-
pare for mission execution, The DROP/JUMP position
is used to signal execution of troup jump or cargo drop.

INTERCOM HANDSET

An intercom handset and jackbox are located on the left
side of the cargo compartment near the entrance. The
handset may be used to conract the pilot through the ICS
at all tmes with primary d-c electrical power available,
providing the observer’s ICS control box has the INT
button pulled. The jackbox includes 2 volume control knob
to vary ICS input level as desired.

LITTER TRANSPORT CONFIGURATION

The litter transport configuration package (figure 1-23)
consists of the hasic cargo floor plus hardware and straps
for installing two litters and a backrest for a medical
attendant.
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MISCELLANEOUS EQUIPMENT
MESSAGE DROP DOOR

A foot-operated, spring-loaded message drop door sys-
tem s installed in the aft cockpit. The door and foot
pedal are located on the cockpit floor forward of the
observer's control stick (figure 1-24). The system s
operated by depressing the pedal lever forward with the
feft fout, which simultancously opens the inner and
outer doors. An overcenter mechanism overrides the
spring-closing feature, holding the doors open with the
pedal depressed full forward.

STRIKE CAMERA, KB-18A

On aireraft having AFC 20 complied with, power and
mounting provisions are installed for a manually extend-
ible panoramic camera, KB-18A, in place of the message
deop door in the observer's cockpit. This 3inch focal
length camera carries packs of 100, 350, or 500 feet of
70mm film providing approximately 300 exposures. Picture
format covers 180 degrees along the line of flight on 2 9.4
by 2.25-inch ficld. The camera is mounted in a cradle
meehanism which automatically opens the camera doars
and extends the eamera when operated by the observer,

CAMERA CONTROL UNIT

The camera control unit containg controls, clectronic
equipment, and protective devices necessary for operation
of the strike camera system. Three rotary switches on the
unit are used for preflight settings; a cycle rate selecror
switch, overrun selector switeh, and an exposure index
selector switch. A fourth, ON/OFF, toggle switch is
provided for ground personnel to test operation of the
camera.

Strike Camera Controls and Indicators

On airerafe having AFC 20 complied with, the camera
control panel (figure 1-25) is installed above the optical
sight.

Power On Camera Extend Light. The green PWR ON
CAMERA EXTEND light (figure 1-25) is illuminated
when the strike camera is lowered to the operating posi-
tion and the CAMERA switch is moved to ON. The
strike camera will not operate unil fully extended.

Camera Switch. With monitor d-c and No. 1 monitor a-c
bus power available and the eamera extended, moving
the CAMERA switch to ON selects camera operation,
End-of-Film Light

The amber END OF FILM light (figure 1-25) flashes
on exhaustion of strike camera filny.
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MISSION EQUIPMENT

MEDICAL ATTENDANT
SAFETY BELT

WARNING

-
BACKREST

FLOOR

PARATROOP

STATION
SIGNAL FANEL PARATROOP COMMUNICATIONS
CONNECTOR AND SWITCH
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g\

b\
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p

CARGO
BARRIER

TIE-DOWN
FITTINGS NCRRH

Figure 1-23
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MESSAGE DROP INSTALLATION
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X Figure 1.24
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| KB-18A CAMERA SYSTEM

(AIRCRAFT HAVING AFC 18%AND AFC 201 COMPLIED WITH)

. CAMERA SWITCH

POWER ON CAMERA EXTEND LIGHT
EMND OF FILM LIGHT

SMOKE GEN ON/OFF SWITCH

Bow N

[XRRELT

OBSERVER'S COCKPIT

CAMERA EXTENDED

T L I L R o S e LR

NA4J76
VA-1-154

Figure 125
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- STRIKE CAMERA OPERATION

Preflight Check

1. Cycle rate, and

BRIEFED.

averun, exposure index — AS

2. Camera extend/retract operation — CHECK (0).
In-flight Operation

1. Camera—EXTEND (0).

2. CAMERA switch—ON (P),

3. PWR ON CAMERA EXTEND light—ON (P),

4. CAMERA switch—OFF, as desired (P),
On illumination of END OF FILM light, move
CAMERA switch OFF.

5. Camera—RETRACT (0).

SMOKE GENERATING SYSTEM

A smoke generating system is incorporated so the air-
craft may be more easily identified by aitborne or
ground personnel. The system coosists of an oil tank,
pressure pump, nozzle, necessary lines, and a cuckpit
control switch and circuit breaker. Components of the
system ace located in the left nacelle and in the cockpit.
The smoke generating system utilizes fog ol (MIL-F-
12070) and has a capacity of approximately 2.3 gallons.
When smoke is desired, placing the SMOKE GEN
switch (figure 1-25) to ON will cause oil to be pumped
under pressure through a nozzle into the exhaust duct
of the left engine. This atomized oil burns in the exhaust
gases, leaving a heavy smoke trail.
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SMOKE GENERATING SYSTEM OIL TANK

A smoke generating system oil tank is mounted on the
inboard side of the left engine nacelle, Capacity is
approximately 2.3 gallons and the filler access cap is
located on top of the tank. The nacelle installation
includes a pump mounted on the bottom of the tank.

SMOKE GENERATING SYSTEM CONTROL SWITCH

The smoke generating system control switch (SMOKE
GEN) is located on the left side of the camera and
gunsight control panel (figure 1-25) in the pilot's
cockpit. The switch has ON and OFF positions and is
powered from the monitored 28-volt d-c bus. The circuit
breaker for the system is located on the d-c No. 1
auxiliary circuit-breaker panel.

RELIEF TUBES

A relief tube is installed on the right side of the pilot’s
cockpit (figure 14) and in the aft cockpit (figure 1-5)
as part of the observer’s equipment package.

REARVIEW MIRRORS

Two rearview mirrors are installed on the pilot's wind-
shield bow,

MAP AND DATA CASES

A map and publications case is installed above the pilot’s
instrument panel (figure 1-3)) and additional storage
space is provided on the pilot's right console (figure
1-4). A map stowage case is installed on the left side
of the aft cockpit as part of the observer's equipment
package.
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PART 3 — AIRCRAFT SERVICING

AIRCRAFT SERVICING

For servicing locations, see figure 126,

MATERIAL SPECIFICATIONS

MILITARY FLIP  NATO
MATERIALS SPECIFICATIONS CODES CODE
Fuel
Primary MIL-T-5624 J5 F-44
Alternate MIL-T-5624 J4 F-40
Alternate MIL-T-83133 J8 F-34
Alternate ASTM (Civil TA1 F-34
Jet A-1)
Alternate ASTM (Civil F-40
Jet B)
Emergency MIL-G-5572 At F-22
Hydraulic
Fluid MIL-H-83282 None H-518
Qil
Engine MIL-L-23699 None 0-156
Smoke
Generaator
System MIL-F-12070 None None
Oxygen
Gaseous MIL-0-27210 LPOX  None
Nitrogen MIL-N-601, Nona None
Grade A

EXTERNAL POWER

The aircraft electrical system is designed to permic nor-
mal engine stares with battery power; however, when
tactically feasible, engine starts may be made using ex-
ternal electrical starting power. Starting units should
be capable of providing 28-volt d-¢ power at a minimum
of 300 amperes for utility power and 650 amperes for
starting power with a maximum of 1000 amperes

Use of higher rated units may cause damage to
the starter-generator, which do not contain car-
rent limiters.

Section |
Part 3
Usable electrical power units are as follows:
USAF UNITS USN UNITS
A-3, A-3A NA-5
A-7 NC-1
C-26, C-268 NC-2
ECU-9M NC-5
MD-3, MD-3A NC-7
MA-TMPSU, MA-2MPSU, NC-8
MA-3MPsU NC-10
NC-12

Note

NC-5 and NC-7 units must use both plugs.

REFUELING

Refueling is accomplished manually through tank filler
receptacles. To refuel the aircraft, proceed as follows:
1. If used, ensure fuel truck properly grounded.

»

Ensure aircraft properly grounded.
. Ensure fuel vent outlets open.

F™

. Check wing tank drains closed (lower surface of
wings).

. Check remote water drain closed (valve in cargo
bay).

. Check all electrical equipment off.

o

oo

. Fill external tank as applicable and ceplace filler
cap.

Note

Unless special procedures are followed 1o elevate
the nose of the aircraft to about 4 degrees nose-up,
the AERO 1C external fuel rank will accept a
maximum of only 122 gallons of fuel.

8. Fill center wing tank to bottom of standpipe and
replace filler cap.

w

. Fill lefc and right inboard wing tanks to bottom of
standpipes and replace filler cap.

10. Fill outhoard wing tanks to hottom of standpipes
and replace filler caps.

Change 1 155
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SERVICING o

[LEEN]

(B)REFUELING (GRAVITY FILL)
TYPICAL FILLER CaP

CAPACITY
TANK (GALLONS)
i (GAUO
CTRWING TANK 76

LH QUTBD WING TANK 376
RH OUTBD WING TANK 375
LH INBD WING TANK 66.8
RH INBD WING TANK 66.8

_—
ENGINE OIL SYSTEMS TAL ITERMAL FEE ©HYDRAULIC SYsTEM
®EACH TANK-1.5 GALLONS *g?op Tate jog SYSTEM (COMPLETE)-1.5 GALLONS

RESERVOIR-0,6 GALLON

*TOTAL FUEL CAPACITY  3og5%

*WITH DROF TANK FULL,
REFER TO FIGURE 1-10

S
RNAL ELECTRICAL POWER

@EXTE

TIRE PRESSURE
LRy i G G5 PSIC
(©) SMOKE GENERATOR OIL TANK (F)NOSE GEAR ® MaIN GeaR N2ED
12,1 GALLONS) * For aircraft having AFG 28 installed. For aircraft
not having AFC 25 installed see Figura 1.10

EPOESSURE

Figure 1-26
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PRIMARY, ALTERNATE, AND EMERGENCY FUELS
Operational primary fuel is JP-5. Alternate fuels are JP4
and JP.8. When neither the primary nor alternate fuels are
available, emergency fuel is Aviation Gasoline, 115/145
Qetane (MIL-G-5572).

FUEL CONTROL

To ensure proper engine operation, the specific gravity
setting of the fuel control should be reset whenever the
type of fuel is changed. See figure 1-27.

SYSTEMS SERVICING

OIL SYSTEMS

Use MIL-L-23699 turbine cil.

1. Unlock and lift oil filler on cowling.

2. Fill to full mark on filler neck.

e

. Reseat filler, turn cap 45 degrees aft, and lock by
depressing lock lever. Check cap fully seated and
locked.

S

. Repeat for opposite engine.

When a propeller is cranked out of feather
after engine shurdown, the oil reservoir will
indicate approximately 2 quarts low, The ail
used by the unfeathering pump is nor returned
to the reservoir until the engine is morored for
at least 10 seconds or started. If serviced prior
to starting, the excess oil will not vent over-
board bur will stay in the system and possibly
rupture a line.

HYDRAULIC SYSTEM
Use MIL-H-83282 hydraulic fluid. To service, proceed as
follows:
1. Disengage HYD PUMP CONT circuit breaker.
. Enrer cargo bay, unlatch reservoir and pump
mount, and swing shelf to vertical position.

CAUTION

Do not operate che hydraulic system with the
reservoir and pump in the vertical position.

~

s

. Remove filler and veat cap.

el

Fill reservoir to horizontal mark.
Replace filler and vent cap,

w
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FUEL CONTROL

o s
[ SPECIFIC GRAVITY -

| ADJUSTMENT
Fuel Used Spacific Gravity Setting [
MIL-T-5624, IP5 0.83
MIL-T-63133, JP-8 0.81 ﬁ
MIL-T-6624, 14 0.77
MIL-G-5572, Greda 115/145 0.1

[
iR

Figure 1-27

6. Swing shelf to horizontal position and secure latch.
7. Check reservoir level at FULL mark,
8. Engage HYD PUMP CONT circuit breaker.

OXYGEN S5YSTEM
Use MIL-0-27210 high-pressute breathing oxygen. To
service the oxygen system, proceed as follows:

1. Open cargo bay door.

2. Remove oxygen filler cap.

3. Conneet supply hose and service to 1800 (50) psi
pausing for about 5 minutes after ¢ach 500-pound
increment to allow the tank to cool.

4. Remove supply hose and replace filler cap.

If oxygen system pressure drops below 50 psi
for more than 2 hours, the oxygen system must
be purged before being used for breathing,

TIRES

Tires are normally inflated wich dry air. Dry nitrogen
(MIL-N-6011) may be used if an adequate source is
available. Tire specifications and pressures are as follows:

TIRE SIZE PRESSURE
Nose 7.50 x 10, Type lll 80 psig
Mains 29 x 11, Type lll 45 psig

STRUTS

Struts are serviced with dry nitrogen (MIL-N-6011).
Strut servicing may be accomplished using dry air only
if an adequate dry nitrogen source is not available.

Change 1 1-57
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Note
If struts are serviced with air, reservicing should
be accomplished when a source of dry nitrogen
is available.
Service landing gear struts as follows:
L. Remove air valve dust cap, connect pressure source
and loosen hex nut one-quarter turn,
2. Inflate strur to specified dimension and tighten hex
nut; remove pressure source and install dust eap,

3. Ensure accuracy by rocking aircraft to settle struts
and remeasuring.

Nose gear (strut flange to fork nut) = 3.66
(#14) inches,

Main gear (oleo flange to connector nut) = 8.00
(=143 inches.
JACK/MOOR PADS

Jack/moor pads are normally carried in each airerafe in

a canvas bag attached to the cargo doot. For jacking or

mooring, these pads are attached to the wing outboard
., of the engines and underneath the fuselage at a point
Mmﬂrk:d MOOR/JACK, See figure 1-28,

SMOKE GENERATOR OIL TANK
To fill smoke generator oil tank, proceed as follows:
1. Guain access to left wheel well,

2. Remove filler cap.

JACK/MOOR PADS

NAVAIR 01-60GCB-1

b

Fill tank (2.3-gallon capacity) with fog oil
(MIL-F-12070). &
- Install filler cap by turning clockwise.

- POSITION CAP LEVER DOWN TO LOCK
CAP,

BATTERIES

For servicing and maintenance of nickel-cadmium bat-

teries, refer to Servicing and Maintenance Instructions,

Naval Aircraft Batteries (NAVAIR 17-15BAD-1).

No maintenance of batteries should be per-
formed on the flight line or with the batteries
installed in the aiccraft. Batteries requiring
maintenance must be removed and serviced by
a shop which specializes in nickel-cadminm bat-
tery maintenance.

(LIS

Note
An external power source should always be
applied to the aircraft when electrical power is
requited for trouble shouting or other mainte-
nance functions, This is necessary to conserve
battery power for its intended use, supplying
an alternate source of power in an emergency
or for starting engines.
ICE REMOVAL
To de-ice parked aircraft, refer to Anti-icing, De-icing,
and Defrosting of Parked Aircraft Manual (NAVWEPS
01-14-520).

E13710 JACK PAD

@ JACK PAD STOWAGE (CANVAS BAG ATTACHED TO CARGO DOOR).

WING JACK PAD INSTALL POINT [ONE OM LOWER SURFACE OF EACH WING),

REQUIRES HYDRAULIC TRIPOD {10-TON), TYPE B-6 JACK

© FORWARD FUSELAGE JACK PAD INSTALL POINT
REQUIRES HYDRAULIC TRIPQD (5-TONI, TYPE B-5 JACK

AXLE JACKING POINTS

REQUIRE 5-TON AXLE JACK

[REH

Figure 1-28
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PART 4 — AIRCRAFT OPERATING LIMITATIONS

INTRODUCTION

This part presents operating limitations applicable to
military aircrews. Only those stores and operating limita-
tions listed in figure 136 are authorized to be carried

and released or fired to the limits shown. Limitations

applicable only to contractor flight test and evaluation
aircrews are not included due to their constantly chang-
ing nature,

Note

For developmental limitations applicable o
preliminary evaluation and BIS, consult appli-
cable contractor and service documents.

INSTRUMENT MARKINGS

Instrument markings are presented in figure 1-29. Care-
ful attention should be given to these markings, as the
limits and parameters shown are nut necessarily repeated
in this or other sections of the manual,

ENGINE LIMITS
STARTER LIMITS

The engine starters are limited o four consecutive 15-
second motoring periods with a I-minute cooling period
between attempts. A fifth attempe must he preceded by
a 5-minure cooling period.

IGNITION SYSTEM

The ignitian system is limited 10 2 minutes ON, 3 minuses
OFF, 2 minutes ON, 23 minutes OFF,

MILITARY POWER

Military power is defined as the maximum power available
which does nat exceed the limits of 101% rpm and either
1004°C T.LT. or 2200 pounds torque. Operation at

Military power is restricted 1o 4 maximum of 30 minutes.

Nete

Maximum engine temperature and torque should
be verified at the 115-117 degree position of the
power levers. Maximum take-off thrust will be
obtained 2t the FULL FORWARD (120°) position
of the levers,

NORMAL POWER

Normal power is defined as that combined rpm/torque/
engine temperature setting which is not dme-limited.
Normal power is the same as*"maximum continuous”
power, and is reached at a torque setting of 1878 pound-
feet and/or 961°C T.LT. ited EGT).

{or nonli

RPM LIMITS

Engine RPM limits are shown in figure 1-30. RPM is NOT
time limited up to 101 percent. Operation between 101 and
103 percent is limited to 1 minute regardless of torque
setting, Operation between 103 and 105 percent for 5
seconds is acceptable on ground run-up with the propellers
on the start locks to allow for overspeed governor check. If
the 103 percent is exceeded in flight, reduce tarque to
minimum practical and land as soon as feasible. An
inspection of power plant and fuel systems must be
accomplished if any of these limits are exceeded

ENGINE TEMPERATURE LIMITS

The rpm, temperacure, and duration of any engine over-
remperature operation shall be recorded so that the pre-
scribed engine inspection can be performed,

TURBINE INLET TEMPERATURE

Engine curbine inler temperarure (T.LT.) limics are
shown in figure 129,

EXHAUST GAS TEMPERATURE LIMITS

Exhaust gas temperature (EGT) limits and the corrections
required for OAT, rpm, airspeed, and altitude on aircraft
having the EGT system are shown in figures 1-31 through
1-33.
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AIRSPEED INDICATOR ACCELEROMETER
6.5 (CLEAN) TO 9700 POUNDS
-0 NITO 8
CAMIIT - 290 KRS (CLEAN] TO 9700 POUNDS
ENGINE TORQUE
OIL PRESSURE INDICATOR ENGINE RPM INDICATORS INDICATORS
EHinE
Terae
LeeTom
48 PSI (MINIMUM.IDLE RPM) 101-103% 1 MINUTE 01878 MO LInIT
48-120 PSI [NORMAL RANGE) 101% OR LESS NO LIMIT 18792200 30 MINUTES

120 PSI IMAXIMUM]
- 2201.2240 45 SECONDS

REVERSE THRUST
TORQUE LIMITS

0-1680 NO LIMIT
T620-1926 - 5 SECONDS

TURBINE INLET
TEMPERATURE INDICATORS

T.LT. OPERATIVE EGT
(AFC NO. 2 INCORPORAT ) § ___lIAFE NO. 15 INCORPOR,
1040°C [815°C EGT) START PEAK EGT (1SECOND LIMIT) | 8159C
961°C OR LOWER

MILITARY POWER (30 MINUTE LTy 5440C% . 5100

5 NDS i
ACCELERATION TRANSIENT LIMIT t“gscfess) | 59300

9629C - 1004°C

10200C

NORMAL POWER (NO TINME LIMIT) ‘ S430C*

* Far other than Standard Day canditions, refer to figures 1-31, 1-32 and 1-33 for EGT corrections,
VM 1ase
Figure 1-29
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EGT LIMITS CORRECTION
To derive EGT limits, figures 1-31 and 1-32 are used as
follows:

1. Determine the maximum allowable (figure 1-31)
or maximum continuous (figure 1-32) limit EGT
for existing ambient temperature and rpm,

2. Enter figure 1-33 with flight altitude and indicated
airspeed to determine the amount and direction of
the EGT limit correction.

Subtract or add the correction to arrive at the

kel

proper EGT limit,

TORQUE LIMITS

Engine torque limits are shown in figure 1-30. Torque
is not time-limited up to 1878 pound-feet, Operation
between 1879 and 2200 pound-feet is limited to 30 min-
utes duration. Operation between 2201 and 2240 pound-
feet is limited to 45 seconds for acceleration transients.
1f 2240 pound-feet is exceeded on the ground for any
duration, shut down the engine. If 2240 pound-feet is
exceeded in flight, reduce torque to minimum practical
and land as soon as feasible. For reverse thrust opera-
tion, transient peaks to 1926 pound-feet are permissible

ENGINE LIMITS
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for 5 seconds. Reverse thrust torque settings up to 1680
pound-feet are not time-limited.

Note

Maximum allowable tarque indicetor difference
between engines is 270 pound-feet during flight
and 200 pound-feet for ground operation.

OIL PRESSURE LIMITS

Oil pressure limits are shown in figure 1-29. Minimum
acceptable oil pressure is48 psi. Maximum pressure limit
is 120 psi. Minimum operating oil pressure depends on
rpm setting as follows:

RPM MINIMUM OIL PRESSURE
%) psn

65 (ldle) 48

70 56

75 64

80 72

85 a0

88 85

91-101 90

HYDRAULIC SYSTEM OPERATION LIMITS

A 3-minute cooling period is required afrer 5 minutes of
continuous nose wheel steering, or three continuous flap
cycles, or three continuous landing gear cycles, or a com-
bination thereof,

ENGINES: T-76G-SERIES
FUEL: JP-5 (MIL-T-5624)

OPERATION TEMP (o¢) RPM (%) TORQUE (LB-FT) TIME LIMIT
STARTING PEAK 815 - - 1 SECOND
ABOVE 50% RPM 1040 ()

7103,0 1MINUTE
ACCELERATIONS 2240 45 SECONDS
1020 5 SECONDS
“MILITARY POWER 9621004 @ 101.0 2200 30 MINUTES
NORMAL POWER 9613 - 1878 -
1926 5SECONDS
FULL REVERSE B et Somm—meoo
9613 99.5 - 100.5 1680 ] NO LIMIT
NOTE: [
VM350

(D) Foraircraft having AFC 55 and PPC 35 incorporated,

(@) Foraircraft not having AFG 55 and PPC 35 incorporated rafer to Figures 1.31 0 1.33 to determine applicable EGT limit,

Figure 1-30
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EGT LIMITS VS RPM AND OAT — MAXIMUM ALLOWABLE
BT SR e HhEL S R

MAXIMUM ALLOWABLE EXHAUST GAS TEMPERATURE VARIATION
STEADY STATE OPERATION - 30 MIN DURATION

v

2
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& =
o =
= =
]
]
“
.9
o
=
&
2
=
T
*
a

-60 -40 -20 0 20 a0 60
INDICATED OUTSIDE AIR TEMPERATURE, OAT~°C
NOTES:
1. To Determine Transient Temperature Limit, add 12 Degrees Gentigrade
to all Temperatures along each RFM Line.
2. See Figure 1-33 for Altitude and Airspeed Corrections, —~
Na/76
VI-1-36C

Figure 1-31




NAVAIR 01-60GCB-1 Section |
Part 4

EGT LIMITS VS RPM AND OAT — MAXIMUM CONTINUOUS

DATA BASED ON: NR C-1099A ENGINES: T-76G-SERIES
DATA AS OF: 12 FEBRUARY 68 . FUEL: MIL-T-5624 (JP-5) E
MAXIMUM CONTINUOUS EXHAUST GAS TEMPERATURE VARIATION
STEADY STATE OPERATION

780

s

e
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- 1

- o
F &
=
& i
3 £
=
g H
=
&
o
@
<
o
s
I3
2
<<
X
5
]

INDICATED QUTSIDE AIR TEMPERATURE, OAT~*C
NOTES:
1. ToDewermine Transient Tempersture Limit, add 12 Degrees Centigrade
to all Temperatures alang each RPM Line.
2. See Figura1-33 for Altituds and Airspesd Corractions.
Na/TG
VA1110A

Figure 1-32
1-8:
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NAVAIR 01-60GCE-1

EGT LIMIT CORRECTION

EXHAUST GAS LIMIT CORRECTION — °¢

ENGINE: T-76G-SERIES
FUEL: MIL-T-5624 (JP-5)

et b
* INDICATED

AIRSPEED

DATA BASED ON: NR €-1049
DATA AS OF: AUG 1957

Figure 1-33

Na/76
VM. 1.37C
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REVERSE THRUST LIMITS

Use of reverse thrust is probibited in flight. At airspeeds
berween 100 and 150 KIAS, the range berween FLIGHT
IDLE and “gate” should be approached cautiously to
prevent inadvertent scheduling of excessive drag.

CAUTION

The pilot shall ensure that the condition levers
are in the T.O./LAND position for all Jand-
ings except simulated flame-out and practice
single-engine landings. Afrer landing, the power
levers shall not be retarded below the GROUND
START position until airspeed is below 70
(100%) KIAS. Below 70 (100%) KIAS, when
FULL REVERSE is required, the power levers
will be retarded to FULL REVERSE, smoothly
but rapidly; do not modulate thrust until FULL
REVERSE (99% to 100%) has been obtained.
If rpm decreases to 94% during reverse thrust
operation, power levers shall be immediately
advanced to prevent further rpm decay and en-
gine overcemperature.
AIRSPEED LIMITS
MAXIMUM ALLOWABLE AIRSPEED
For operating flight limits, see figure 1-34. For limit
airspeed with no external load, see figure 1-29.
LANDING GEAR LIMIT SPEED
Maximum speed for operation with the landing gear
extended, extending, or retracting (in transit) is 158
KIAS.
FLAP LIMIT SPEEDS
Maximum speed for flap extension and flap limit to T/O
sering (20 degrees) is 158 KIAS. Maximum speed for
fiap extension and flap limit to DN (40 degrees) is 130
KIAS,
LIMIT SPEED — CARGO DOOR REMOVED
For flights with the cargo door removed, airspeed fs
limited to 300 KIAS.
MINIMUM SPEEDS — NORMAL OPERATIONS
TAKE-OFF
Minimum speed for take-off with 20 degrees flaps is 87
KIAS and 98 KIAS with 0 degrees flaps. These speeds
are based on gross weights of 10,000 pounds. For other
gross weights, refer to Section X1, Parc 2.
LANDING
Current minimum speed for landing with 20 degrees
flaps is 85 KIAS and for 0 degrees flaps is 98 KIAS for
gross weights of 9500 pounds. For other gross weights,
refer to Section X1, Part 8.
MINIMUM SPEEDS — STOL OPERATIONS
STOL operations must be planned with care and accu-
racy. For minimum speeds, refer to Section X1, Parts 2
and 8.

*Aircraft having PRC-75 incorporated

Part 4

CROSSWIND COMPONENT
The cresswind component limit is 20 knots at 90 degrees
for take-off and landing.

ACCELERATION LIMITS

For aircraft design acceleration lmits, see figure 1-35,
(Limits with stores, which in many cases are more re-
strictive, are shown in figure 1-36.) Symmetrical "g"
limits (sponsons on or off) are minus 1.0 to plus 6.5
“g's" at gross weights up to 9700 pounds. At higher
gross weights, the load factor decreases linearly to 5.5
Tg’s” at 11,100 pounds maximum. Rolling pull-out “g"
limits are 0 to 40 “g's” With flaps down (20 degrees
only) and ac 158 KIAS or less, the acceleration limits
are minus 1.0 "g" to maximum attainable,

FLIGHT LIMITS WITH TWO
IDENTICAL ENGINES
Flight with cither two T-76-G series (left) or two T-76-G
scries (right} engines is permitted within the following
limirs:
Minimum airspeed, 20 degrees flaps (rake-off, landing,
or in-flight) —95 KIAS,
Minimum airspeed, 0 degrees flaps (take-off, landing,
or in-flight) —105 KIAS,
Maximum airspeed —250 KIAS,
Maximum flap deflection—20 degrees.
Crosswind component limit—10 knots.
Acceleration limits—-+0.5 to +2.5 “g's.”
Maximum gross weight—11,000 pounds.
Carriage of external stores is prohibited.
Normal or accelerated stalls are prohibited.
‘These limits are prescribed solely with the intent to per-
mit ferrying the aircraft to another area where the cor-
rect engine configuration may be installed. Prolonged
flight operations within the limits and sudden, deliberate
maneuvers are not permiteed.
EXTERNAL STORE LIMITS
EXTERNAL TANK
The Aero IC or FPU-3/A 150-gallon external fuel tank or
USAF 230-gallon tank may be installed and carried on the
centerline station. For external stores limirations, see figure
1-36.
PROHIBITED MANEUVERS
The following maneuvers are prohibited :
1. Intentional spins in the following configurations:
(2) Inverted spins.
(b) Asymmetric power spins.
(c) Spins with landing gear and for flaps extended.
(d) Spins with external storcs.
2. Abrupt lateral control inputs above 250 KIAS.

Change 1 165
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v N D IAGRAM MNOTE: THIS CHART APFLICABLE QNLY FOR AIRCRAFT GF‘DSS WL\GFTS
OF 9700 POUNDS OR LESS, SYMMETRICAL MANEUVER!
WITHOUT STORES, FOR HEAVIER WEIGHTS, SEE E\GURE ‘\ 35
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AIRCRAFT "G’ LIMITS
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s FOR STORES LIMITATIONS, SEE FIGURE 138
i T T
T
6
o |
I
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z
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z
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b MAXIMUM
w OVERLOAD—
2 WEIGHT
%) 1+
g 1
<
GROS55 WEIGHT — 1000 POUNDS
Figura 1-35
3. Intentional practice single-engine landings. MAC. For factors concrolling center-of-gravity and load-

4, Power sertings less than the gate stop in flight,
5. Acrobatic mancuvers with less than full center tank,

6. Flight at zero or negative g

LANDING SINK RATES
Maximum landing sink rates with wings level are as follows:
1. Prepared hard surfaces:
{2)Normal landing — 600 FPM
(b)STOL/MAXIMUM performance landing  — 850
FPM
2. Unprepared/rough surfaces:

in excess of 10 seconds

{a)Normal landing — 600 FPM

(b)STOL/MAXIMUM  performance  landing — 600
FPM

CENTER-OF-GRAVITY LIMITS

For all usable aircraft configurations, center of gravity
must be restricted to a range between 21.8% and 28.5%

ing limits, refer to the Weight and Balance Data Man-
val (NAVWEPS 01-1B-40).
WEIGHT LIMITS
Weight limits under various conditions are as follows:
1. Prepared hard surfaces:
(2) Maximum weight for take-off is 14,400 pounds.
(b) Maximum weight for STOL landings is 10,000
pounds,
(¢) Maximum weight for normal landing with
minimum race of descent is 13,000 pounds.

o

. Unprepared/rough surfaces (refer to Section 11,
Part 3)¢
(a) Maximum weight for take-off is 12,500 pounds.
(b) Maximum weight for landing is 10,000 pounds,
3. Maximum external stores loading is 3600 pounds
for stations 1 through 5, not to exceed individual
station limirs (1200 pounds centerline and 600
pounds each spanson station).
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EXTERNAL STORES LIMITATIONS
NOTES
General
A. LBA - Limits of the basic airplane without external stores or racks.

B, Mixed loadings of listed stores are authorized subject to the
following constraints:

. Carriage limitations for the most restrictive store carried;
release and jettison limitations for the individual store apply.

[l

Stores may be carried only on stations for which they are spe-
cifically authorized in the external stores limitations table.

“

Adjacent sponson stations shall not be loaded when carrying
the A/A37B-3 PMBR.

~

. Adjacent sponson stations are limited to stores with a
diameter of not more than fourteen inches when carrying the
MK-77 fire bomb.

o

. Sponson stations 2 and 4 are limited to stores with a diameter
of not more than ten inches when carrying the MK-4 gun pod and not
more than 12 inches when carrying the Aero-1C or FPU-3/A fuel tank.

Specific

1. Installation and carriage of Aero 1C, FPU-3A or USAF
230-gallon external fuel tank requires the Aero 1A
adapter with the Aero 65A rack.

2. MK-81 Snakeye finned bombs may be released,
retarded or unretarded,

3. Use wet sand fill only.

4. Multiple weapon carriage employs the A/A37B-3
PMBR attached to the Aero 65A rack.

5. Tail fairings should be installed on all rocket
launchers.
N4/76
VM-1-1618

Figure 1-36 (Sheet 8)
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2.75 inch rockets with MK-40 motors (scarfed) may be launched only
from seven round launchers or half loaded 19 round launchers

(tubes number 1A, 2B, 3B, 4A, 5B, 6A, 7B, 9A, 10). M423 point
detonating fuzes are not authorized.

The LAU-33A/A installed on wing pylon stations with the LAU-7A
launcher can not be jettisoned.

Special OV-10A suspension lugs are required for installation of the
MK4 gun pod.

For MK 24 parachute flare installation, refer to AAB 347 and AAC 494.

2.75 in. FFAR with M-229 or WDU-4A/A warhead is cleared for carriage/
launch from LAU-61/A, LAU-68/A and LAU-69/A. Pullup should be
made immediately after firing 2.75 in, FFAR with WDU-4A/A warheads
to preclude flying through flechettes.

For carriage of 4 or more CBU-55, one or more of the fins must
be folded to prevent physical interference. The fin(s) to he
folded is {are) designated as upper or lower, left or right as

seen when looking from the tail to the nose of the store.

For short field or rough field landings a maximum of three CBU's
can be carried (one each side and center line).

Ripple firing is limited to single aircraft station with exception of:
LAU-61/A or 69/A; any two non-adjacent aircraft stations.
LAU-61A/A or 68B/A; up to four aircraft stations.

Do not load adjacent stations. Pods may be fired singly or in pairs.
Only low rate of fire authorized,

N12/B0 WM-1-180
Figure 1-36 (Sheet 10}
Change 1 1-77/(1-78 blank)}
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Section I

SECTION I1—INDOCTRINATION AND TRAINING

TABLE OF CONTENTS

Introd:

2-1
Ground Training

2-1

INTRODUCTION

This section establishes minimum requirements for train-
ing, inirial qualification, and currency in specified areas.
The operational information considered necessary to en-
sure safe and efficient operation, when used in conjunc-
tion with the Naval Warfare Publications series, is
provided in subsequent sections. Procedures for request-
ing waivers from the provisions of this section are
contained in OPNAVINST 3510.3 (current revision).
Training requirements, checkout procedures, evaluation
procedures, and weather minimam for ferry squadrons
are governed by OPNAVINST 3710,6 (current revision).

GROUND TRAINING

Ground training should be continuous throughout the
career of the OV-10A pilor. The overall syllabus will
vary according to local conditions, facilities, directions
from higher authority, and the unit commanders estima-
tion of squadron readiness. However, there are certain
specific requirements which shall be met to ensure that
the pilot is properly indoctrinated and briefed prior to
Hight.

REQUIREMENTS
Ground training and other related requirements for all
pilots prior to familiarization fights are as follows:
Current medical clearance,
2. Aviation physiological training as sec forch in
OPNAVINST 3710.7 (current revision).
3. NAMO Pilor Familiarization course (if available)
or equivalent lectures by other qualified personnel.
4. Lectures from qualified personnel an the following
subjects:
(a) Flight characteristics and operating limitations
{b) Use of safety and survival equipment and re.
lated procedures. ©
Atreraft preflight, ground handling, hand sig-
nals, and normal flight proceduces,

(c

(d) Emergency procedures.
(¢) Past aircraft accidents as an aid in preventing
future accidents of like nature.
(f) Local caurse rules, flying area, instrument pro-
cedures, and SAR facilities,
5. Satisfactory completion of open- and closed-book
NATOPS and emergency procedures examinations.
Supervised engine stare and cockpit check.

&

Flight Qualifications ..

_— 2-1
Personal Flying Equipme

.22

SUBJECTS

The following subjects should be included in the normal
ground training syllabus, depending upon the squadron
mission and qualifications of the pilot.

MISSION TRAINING

Map reading.

Visual recon/observation,

TAC(A) procedures,

Artillery spot/naval gunfire spotting.

Close-air suppart procedures.

Ordnance, theory, and delivery procedures.
Aviation ordnance and weapons loading.

Pertinent publications in the NWP and NWIP
series.

e I R

IMSTRUMENT TRAINING

1. Instrument flight procedures,

FLIGHT SAFETY
L. AAR/incident reviews,
Aircrafr emergencies.
Oral or written review of emergency procedures

should be required after any lay-off from flying in
excess of 2 weeks.

o

INTELLIGENCE

1. Mission planning material.
2. Orders of battle,

3. Recoguition,

4. Escape and evasion.

5. Authentication procedures,

SURVIVAL

1. Physiclogical and medical aspects.
2. First aid.

3. Survival on land or sea.

4. Pilot rescue rechniques,

FLIGHT QUALIFICATIONS

The flight syllabus as set forth in the current Training
and Readiness Manual or OPNAVINST will be used for
initial pilor checkout, Command perrogative should be

2-1
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exercised to waive certain flights whese pilat qualifica-
tion in similar type aircraft and/or mission warranes,
Minimum requirements for qualification and currency
for each phase of flight are as follows:

FAMILIARIZATION

1. Completion of the ground training requirements is
required prior to flight.

2. Fam flights will be conducted. Refer to Section IV,

Part 2.

Initial checkout flights will consist of a minimum

of 5 hours.

w

INSTRUMENTS
Minimum requirements prior to actual instrument flight
are as follows:

L 10 houss in OV-10A aircraft in the last 6 months.
- At least one OV-10A flight in the last 30 days.
Valid instrument rating,

Ao

Demonstration of instrament proficiency in model.

NIGHT FLYING
Minimum requirements prior to night flights are as fol-
lows:

L. Valid instrument rating,

2. 10 hours in OV-10A aircraft within the last 3
months.

MISSION AND WEAPON TRAINING
Prerequisites for mission and weapon training ate as fol-
lows:
1. Completion of appropriate ground training as set
forth in this section,
2. Minimum of 10 hours in the OV-10A aircraft,

2-2  Change 1
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Minimum requirements prior (o night mission and
weapon training are as follows:
1. Same as night flying missions, plus 25 hours in the
OV-10A aircraft and 10 hours in the last 30 days.
2. Day proficiency in type mission ar delivery in the
OV-10A aircraft.
Familiarity with operating area/target and proce-
dures.

s

CROSS-COUNTRY FLIGHT

Minimum requirements prior to cross-country flight are
as follows:

Valid instrument rating.

2. 15 hours in OV-10A aireraft to include 3.0 hours
instrument time and 1.5 hours of night time.
Familiarity with aircraft servicing.

b

PERSONAL FLYING EQUIPMENT

The personal flying equipment in OPNAVINST 3710.7
series shall be carried or worn by all personnel on every
flight.

FLIGHT CREW DESIGNATIONS,
QUALIFICATIONS AND REGUIREMENTS
FUNCTIONAL CHECK PILOT (FCP)

A functional check pilot must have a minimum of 100
hours in model and he designated in writing by the
commanding officer.

PILOT QUALIFIED IN MODEL (PQM)

A pilot qualified in model
completed a NATOPS cvaluation.

must have satisfactorily
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SECTION III—NORMAL OPERATING PROCEDURES

TABLE OF CONTENTS

PART 1—BRIEFING AND DEBRIEFING
Introduction, . .
Bricfing Guide
Debriefing . - .
PART 2—MISSION PLANNIN(: e
Gener:
Planmng B
PART 3~ SHORE HASFD PRD -‘DU!(LS
Preparation for Flight. .

Preflight Checks . - -
Cockpit Check
Before Start . .
Unfeathering (If R:qmred)
Starting Engines . B
Before Taxi . .
Taxi Checks . .
Before Take-off,
Take-off .. ...
Afrer Take- fo
Climb . .
Cruise
Flight (.haraumsucs
Descent .

O

n

5

PR

After Landing{When Clear of Runway) . .
Shutdewn . ... o 0L
Before Leaving Aircraft
STOL Operations
Rough Ficld Optmnons
Remote Site Op:rancns
Acrobatics .
Simulated I ngmt(s]
Out Oparations
Formation . .... ... .
Night Flying Procedures , . . .
FART 4—CARRIER-BASED PROCEDURES . . . .. . 3-20
Introduction. .
Field Carrier LandmL Practice .
Conduct of Carrier Operations .,
PART 5—FUNCT
PROCEDUR
Introduction.
Conditions Requiring Functional
Procedures. . ...

PART 1 — BRIEFING AND DEBRIEFING

INTROBUCTION '

Briefings will be conducted using a prepared briefing
guide and the appropriate mission card. The briefing
shall cover those items pertinent to the specific mission
assigned. Any format which is complete, concise, and
orderly, and which can be readily used by the Flight
Leader as a briefing guide is suitable. Bach pilot should
record all dara necessary to successively assume the lead
and complete the assigned mission. This, however, does
not relieve the Flight Leader of the responsibility for all
pilots in the operation and conduct of the fight.

BRIEFING GUIDE
The briefing guide will include the following items,
when applicable.
GENERAL
1. Aircraft, call sign, event numbers.
Flight assignments.
Takeoff/Landing times
Aireraft configuration/fuel load, gross weight.

DD-175, stereo routes, flight routes.

6. Controlling apencies.
7. Communications/IFF-S1F,
8. Night brief (as required).

WEATHER
1. Local{Operating arsa/destination.
2. Alternates/Diverts.
3. DD-175-1.

MISSION PROFILE

- Mission plan/primary fsecondary.
Intelligence/Authentication/SafetyE and E.
Operating/Restricted areas.
Range/Target/En route times,

. Frequencies/Agencies.

Bingo/Low fuel.

. Recovery.

Instrument recovery.

R L e

. Divert{Alternate/Emergency fields.

Change 1 3-1
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1

FORMATION

1.
2.

(S ]

o

Succession to lead.
Taxi, takeofT, climbfrendezvous.

Tactical formation.

Flight discipline/communication/proceduses,

Hand and light signals.
Emergencies, HEFOE.

WEAPONS

e

P SRV

3.2

Loading/Arming procedures.

. Enroute target flight route.

Delivery (TACMAN).

a. Mil sefting.

b. Altitudes,

c. Pattern.

d. Switches.

“G” versus weight,

Duds, ung ordnance, jettison.
Dearm.

Safety.

Change 1
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EMERGENCIES
1. Ground emergencies.
2. Aborts (ground, takeoff, in-flight). .
3. System failures.
4. Lost/Lost comm/lost NAVAID.
5. Ejection/SAR.

DEBRIEFING

Each flight shall be followed with & thorough debriefing by
the Flight Leader as soon as practicable. All phases of the
flight shall be covered, paying particular attention to those
areas where difficulties were encountered and to the
cffectiveness of any tactics cmployed or weapons
expended. To derive maximum bencfit, constructive
criticism and  suggested improvements as to doctrine,
tactics, and techniques should be given and received with
the frankness, purposc, and spirit of improving the
proficiency of the unit, as well as that of the individual

pilot.
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PART 2 — MISSION PLANNING

GENERAL

Mission planning is concerned with two requirements.
The first is for pilots to calculate normal and emergency
aircraft operating capabilities concurrent wich existing
ambient conditions and mission requirements prior to
each flight. The second requirement is preparation of
planning documents for future missions and is normally
prepared from weather summaries and predicted weather
and geographic studies in the area to be considered.

PLANNING

1.

Section I
Part 2

Far performance data applicable to mission plan-
aning, refer to Section XI, Parts 1 through 8.

For aircraft engine operating limits and weight and
balance data, refer to Section 1, Part 4. For loading
information, refer to the Weight and Balance Data

Manual (NAVWEPS 01-1B-40),

. For weapons delivery, refer to the appropriate

NWP/NWIPS and Section I, Pare 4, Section VIII,

and Section X1, Part 1.

3-3/(3-4 blank}
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PART 3 — SHORE-BASED PROCEDURES

PREPARATION FOR FLIGHT

FLIGI

For
Secti

Note
Procedures in this section are coded as follows:
(O)—Applicable to obsecver
(P, 0)—Applicable to both crew members

Unmatked— Applicable to pilot only

HT RESTRICTIONS

aircraft and engine operating limits, refer 1o
on I, Pact 4.

FLIGHT PLANNING

For
refer

performance data applicable to m

ion planning,
to Section XI, Parts 1 through 8,

WEIGHT AND BALANCE

For

weight and balance limits, refer to WEIGHT

LIMITS, in Section 1, Part 4. For loading information,

refe

r to the Weight and Balance Data Manual

(NAVWEPS 01-1B-40).

PREFLIGHT CHECKS
INTERIOR INSPECTION

L

aowo

Landing gear handle— DOWN AND LATCHED.

The landing gear is not protected against retrac-
tion by a ground safety switch when the airerafe
is on the ground. If the pilot’s landing gear han-
dle is left in other than full down position, the
landing gear WILL RETRACT when electrical
power is on, turned on, or applied to the air-
craft through the external power recepracle.

- Master Arm switch ~OFF,
Radios and avionics—OFF/OUT,

. Battery switch—ON (Check 23.5 volts minimum for
battery start, 29 volts minimum for external power
slart).

5. Inverter switchi—INV No. 1,

6. Fuel Quantity-CHECK ALL TANKS.

7. Inverter switch—OFF,

8. Battery switch—OFF,

9. Oxygen—AS REQUIRED (50 psi minimum).
10. Gust locks- REMOVED.

11. Cockpit floorbeard—CHECK FOR FOD,

EXTERIOR INSPECTION

1. Chocks-AS REQUIRED.

2. Right propeller and hub—CHECK (blades security,
cracks, snd pits; spinner retaining nut secure and
cotter key pinned; prop dome and spinner clean and

dry).
Zh. tTE PRee 2-4
3. Right engine intake—INTAKE COVER REMOVED,
OIL COOLER AND INTAKE CLEAR.

4. Right engine cowling—CHECK (engine oil and fuel
filter bypass indicators; oil, fuel and hydraulic
lines security; all visable fuel control linkage and
components  security; 30% switch connected;
drains security and integrity; cowling and thumb
latches integrity)

w

. Right engine exhaust stack—CHECK  (security,
cracks, and popped rivets).

o

- Right wing and control surfices (undersice)—
CHECK (cracks, popped rivets, and visable stress
in metal),

—

. Stall warning sensor—CHECK (free play and not
damaged).

8. Right muin landing gear door and wheel/brake
assembly~CHECK (tire slip mark, service stem
security, tire retaining nut and cap secure; tire for
proper inflation, wear, integrity; strut extension
(8 £ ") and piston integrity; remove gear down-
lock pin; landing gear doors security)

Right battery and cover—CHECK (signs of over-
heating, shearwired, and secure; overboard vent
obstructions or collapsed),

=

10, Right avionics bay—CHECK (FOD, radio  con-
nection, and avionics bay curtain security).

Change 1 3-5
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i
12

w

20.

=}

I8,
19.

36

. Hydraulic

. Hotizontal

Right sponson access doors—SECURE.

External stores (right side)-SECURE (fuel tank
lines (if installed); remove safety pin)

Cargo bay—CHECK (loose equipment, clean, and
dry).

reservoir—-SECURED (1o

PROPER QUANTITY IN SIGHT GAGE.

bulkhead),

. Cargo bay door—SECURED AND HINGED PINS

COTTER PINNED.

Left avionies bay--CHECK (FOD, radio connec-
tion, and avionics bay curtain securlty).

. Left battery and cover—CHECK (signs of over-

heating, shearwired, and secure; overboard vent
obstructions or collapsed).

. Left main landing gear door and wheel/brake

assembly~CHECK  (tire slip mark, service stem
security, tire retaining nut and cap secure; tire
for proper inflation, wear, integrity; strut exten-
sion (8 % 4™) and piston integrify; remove gear
downlock pin; landing gear deors security ).

Right boom-CHECK  (structural
popped rivets, stressed areas, elc.)

stabilizer and  tail~-CHECK (surface
clearance, binding, and structural integrity).

integrity, no

Utility power selector switch—NORMAL.

Left  boom—CHECK  (structural
popped rivets, stressed areas, ete.).

integrity, no

. Ground  safety switch—CHECK (properly posi-

tioned, wire secure, and component not damaged).

. Left sponson access doors—SECURE,

External stores (lelt side—SECURE (fuel tank
lines (if installed); remove safety pin).

Left engine exhaust stuck—CHECK  (security,
cracks, and popped rivets).

. Left wing and control surfaces (underside)~CHECK

{cracks, popped rivets, and visable stress in metal).

. Left engins cowling—CHECK (engine oil and fuel

filter bypass indicators; oil, fuel and hydraulic
lines security; all visable fuel control linkage and
components  security, 50% switch connected;
drains security and integrity; cowling and thumb
Tatches integrity).

Change 1
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Left engine intake—INTAKE COVER REMOVED,
OIL COOLER AND INTAKE CLEAR.

- Left propeller and hub—CHECK (blades security,

cracks, and pits; spinner retaining nut secure and
cotter key pinned; prop dome and spinner clean
and dry),

300, sas Phoe 304

31

34,

£

35
3
3

=o

38.

39,

4

=

41.

.
s

43.

4

kSl

. Nose

. Angle of

Nose wheel strut/wheel assembly-CHECK (tire
proper inflation, slip mark, service stem security;
wheel retaining nut; proper strut extension (3.66
£ %), static ground wire; remove gear downlock
pin).

wheel  steeringfshimmy  damper—CHECK
(security, clean, and dry).

attack  probe~COVER REMOVED,
FREEDOM OF MOVEMENT.

Approach  lights—INTACT,
TEST SWITCH IN NORMAL.

WIRING  SECURE,

- Nose wheel doors—CHECK (sscurity and damape).

Landing light—SECURE, NOT DAMAGED.

. Pitot tube-COVER REMOVED, SECURE, NOT

DAMAGED, NO OBSTRUCTIONS,

Circuit  brezker panel-CHECK (popped circuit
breakers, Cannon  plug wiring
security).

Fuel caps—-SECURE.

connections,

. Wings, tail booms, horizontal stabilizer (topside)—

CHECK  (structural Integrity, no popped rivets,
stressed  metal, antenna mounts, and antenna
security).

Oil caps (right and left)-CHECK QUANTITY
AND SECURITY. (Propellers should be turned
through by hand prior to check for proper
indication).

. Emergency IFF aft cockpit-NORMAL, SAFE

GUARD DOWN.

Aft  cockpit-SECURED (seat cushion harness
installed (if solo}; seat pins installed (if solo);
canopy door closed and locked).

Cockpit enclosure CHECK (general security, and
area for FOD),
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EJECTION SEAT INSPECTION (P, O}

See figure 3-1.

. Ejection “D” ring safety pin—INSTALLED.

s

. Emergency radic beacon lanyard—SECURED (to
deck).

w

. IFF  seat sensing switch roller—CHECK FOR
PROPER CONTACT.

Eal

Seat quick disconnects—CHECK INTEGRITY.

w

. Speed sensor lines—SECURED (to deck).

o

. Speed/Altitude sensor—SECURE (no red below
3,000 ft. MSL).

=

Seat/Man separator latch—SECURE.

=

Thruster line slug—~SECURE.

. Parachute thruster static line—SECURE,

o

10. Catapult retention bolt—SECURE,

. Seat bucket—CHECK (seat pan installation, no
FOD, belts fraying and deterioration).

=

. Shoulder harness—-CHECK  (ease of operation,
fraying).

w

. Ejection seat canopy breaker bar—CORRECTLY
POSITIONED

COCKPIT CHECK

1. Canopy brace—INSTALLED,

CAUTION

Ground operations without canopy brace in-
stalled may cause damage to the canopy hinge.

. Survival kit— FASTEN (P, 0).

. Lap belt—FASTEN (P, 0).

. Riser straps—FASTEN (P, 0).

. Landing gear pins—REMOVED AND
STOWED IN STARBOARD MAP CASE.

[P

-

13,

14

Part 3

CAUTION

The landing gear is not protected against re-
traction by a ground safery swirch when the air-
craft is on the ground. If the pilot's landing gear
handle is left in other than full down position,
the landing gear WILL RETRACT when elec-
trical power is on, turned on, or applied to
the aircrafe through the external power re-
ceptacle.

. HF selector switcch—OFF,
. COMPASS—SLAVED, or

ICS—SET, as desired (P, O).

. FM selector switch—OFF,
. FLAP handle — UP.

10.
11,
12.

TRIM SELECT — NORM
YAW DAMPER switch—0)
EXT LTS MASTER switch—EXT LTS,
Power levers—FLIGHT IDLE.
Condition levers—FUEL SHUT-OFF.

! CAUTION !

If the condition levers are found forward of the
FUEL SHUT-OFF position, any attempt to start
the engine may result in an engine fire.

15. BATTERY switch—OFF,

16. Generator switches—ON.
17, INST PWR switch—OFF,
18. AIR START switches— AUTO.

19. UHF selector switch—OFF.

20. MASTER ARM switch—OFF.

. Clock—S8ET (P, O).
. Radar altimeter—OFF,
. ALT/TCN PWR switch—NO 1 MSL.

24, TACAN selector switch—OFF,

- FUEL GAGE SELECT switch—INT,

26. EXT FUEL TRANS switch—OFF.
27. FUEL EMERG SHUT OFF switches—NORM.

PITOT HEAT switch—OFF,

29. Windshield WIPER switch—OFF.
30. ANTI COLLISION switch—ON.

. EXT LIGHTS switch—A$ DESIRED.
. Oxygen regulator—CHECK (P, 0).

Changa 1 3-6A/(3-6B blank)
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TION SEAT INSPECTION
AT R gl @;-'g vt i

SEAT MAN SEPARATOR
e

HETENTION BOLT
GD SECURE

THAUSTER
LINE SLUG —

SECURE

THRUSTER
SAFETY PIN —____
REMOVED

SEAT/MAN
SEPARATOR —
LATCH
SECURE

SPEED/ALTITURE
ENSOR

CHECKED

SPEED/ALTITUDE -",’\
SENSOR LINE - ¥

SECURE

EJECTION "D RING

SAFETY PIN

INSTALLED

{FRONT OF SEAT)
7/

QUICK-
DISCONNECT
SECURE

’M \ QUICK DISCONKECTS
5 SECU
¥ P !

(LDWER FRONT OF

e , EMERGENCY RADIO & S "2
[ s % ST @BEACON LANYARD B

AFT HAVING ACC 214 COMPLIED WITH

N4/76
VM-1-179C

Figure 3-1
37
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33,
34,
35.
36.

39,

40.
41.
42,

Diluter switch—100% OXYGEN (P, 0),
IFF MASTER switch—OFF.

FM NO. 2 SELECTOR switch — OFF.*
1C8—SET, as desired (P, Q) or
COMPASS—SLAVED.

. BLEED AIR switches—NORM,
., Toterior lights—AS DESIRED (P, O).

Circuit breakers—TN,
Cargo bay light —
TFF ANT SEL — BOTH.

Utility light — AS DESIRED.

BEFORE START

N

. Parking brake—SET,

. Access steps—CLOSED,

. Chocks—REMOVE,

. Propeller—CLEAR (P, ).

CAUTION

If propellers are feathered to any degree, un-
feathering procedure shall be followed prior to
starting engines.

5.

[
kS

8.

BATTERY switch—ONj check voltage.

ICS—CHECK OPERATION (P, O).

FIRE DET/WARN LTS—TEST.
Hold TEST switch in FIRE DET for d-c check,
then hold in WARN LTS to test all warning lights,
caution lights, and rudder pedal shaker operation.

The amber and green hydraulic lights must be
separately pressed to test.

External power— APPLIED, as requiced.

UNFEATHERING (IF REQUIRED)

woN

4.
5.

. Coendition levers—FUEL SHUT-QFF.
. Power lever—FULL REVERSE.

AIR START switch—CRANK.
Hold in CRANK until blades reach full re-
verse, then release to AUTO,

Puwer lever—FLIGHT IDLE.

Repeat for other engine.

*Aircraft baving AFC 45 incorporated

3-8 Change 1
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RTING ENGINES

Engine starts may be made, either engine first, using air-

crafe

battery power or external elecerical power. For

engine limits, includiog starter limits, refer to Section 1,
Part 4. For additional information on starting, see figure
3-2 and refer to Section I, Part 2.

1.

Propeller—CLEAR (P, 0).

2. START switch—START,

Hold desired START switch momentarily in
START and check the START IGN ON light
illuminated.

3. Condition lever—NORMAL FLIGHT AT 6% TO

4.

10% RPM.
INST PWR switch—INV NO, 1.

5. Monitar RPM and EGT; check GEN, START IGN f
ON, and FUEL BOOST LIGHTS-OQUT. (If rpm i
hangup is experienced (approximately 40 to 50 b
percent rpm), momentarily secure the geucmm.)

WARNING

Should the external clectrical power unic fail on
initiating engine start, the engine selected will be
matared by the starter if the external cable is
unplugged from the aircraft. To prevent undesired
cngine rotation, cxecute ABORTED/HUNG
START procedures.

CAUTION

Abort start if light-off is not indicated within
15 seconds after initiating stare. Four 15-second
start attempts may be made with at least a 1-
minute cooling period between each; if a fifth
Start atlempt is necessary, a S-minute cooling
period shall be observed.

6. Select minimum rpm (65%).

ZEwom

-

i

. Radios — ON.

. Gunsight — CHECK (if applicable).

. External power — DISCONNECT (if applicable)
. Fire warning—TEST.

. Temperature and torque limits—COMPUTE.
Below 75 amperes, repeat procedures for
second engine.

ABORTED/HUNG START

1. Condition lever—FUEL SHUT-OFF,
2. START switch— ABORT.
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GROUND OPERATION

@ WING TIP - 33.2 FEET
VERTICAL - 28.6 FEET

@ PITOT BOOM - 25.8 FEET

@ NOSE WHEEL - 22.7 FEET

@ LEFT MAIN WHEEL - 20.6 FEET
®

RIGHT MAIN WHEEL - 5.6 FEET

GROUND CLEARANCE
@ PITOT BOOM - 47 INCHES
@ NOSE WHEEL DOORS - 28 INCHES

@ PROPELLERS - 236 INCHES

® DROP TANK - 18 INCHES

T
@ CARGO DOOR - 62 INGHES @@ K(@

@ RUDDERS - 94 INCHES

STAY CLEAR OF EACH
NGINE EXHAUST FOR
E

STAY CLEAR OF THIS AREA |
WITH ENGINES OPERATING
AMD/OR GUNS OR ROCKETS ARMED

[IERRE

Figure 3-2

39
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WARNING

If the start switch is energized and the engine fails
to crank, move the start switch to ABORT to
deenergize the automatic ignition circuit prior ro
attempting any further corrective action. Failure
to do so may cause inadvertent engine start if the
cireuit is later completed.

BEFORE TAXI

. INST PWR INV NO, 2— CHECK.
Reset to INV NO, 1.

. Radar altimerer —ON,

. AM SEL switch—CHECK NO. 1 GEN AND

NO. 2 GEN.
. Compass PUSH TO SET knob—SET.
. Trim—CHECK.

Set for take-off:

(a) Normal take-ofl:

(1) Elevator—15 UNIT DOWN.
(2) Aileron—NEUTRAL,
(3) Rudder—NEUTRAL,

(k) STOL take-off:

(1) Elevator—1 UNIT DOWN,
(2) Aileran—NEUTRAL,
(3) Rudder—NEUTRAL.

Attitude indicator—SET (P, 0).

TACAN—SET, as required.

FUEL GAGE switch—TEST.

Fuel quantity—CHECK.

10. IFF switch—STBY.

11. Radar altimeter—TEST AND SET.

. Flight controls—CHECK FULL TRAVEL,

13. Flaps—CHECK OPERATION,

Note operation of hydraulic pump indicating
light.

14, Fjection seat “D” ring pin—REMOVED (P, 0).

15, Brakes—HOLD,

16. Left power lever—REVERSE MOMENTARILY.
Note 71% rpm at FLIGHT IDLE after propel-
ler unlocks,

. Left power lever—FLIGHT IDLE OR BELOW,

. Repeat for right engine,

19, Altimeter—SET (P, ).

o

[LIFN

8N

bl

I~

@

TAXI CHECKS
1. Brakes—CHECK.

3-10 Change 1

To prolong life of brake assemiblies, maximum
use of reverse thrust and differential power
should be used.

2. Nose wheel steering—CHECK.

3. YAW DAMPER switch—TEST/OFF.
Hold YAW DAMPER switch in TEST while
testing. Check for normal rudder pedal move-
ment opposing turns.

BEFORE TAKE-OFF

. Seats—ARMED (P, O).

. Fuel quantity—CHECK.

. Center tank — 260 TO 280 POUNDS,
EXT FUEL TRANS switch — QFF,
PITOT HEAT switch — AS DESIRED,
. Cockpit heat — AS DESIRED,
FLAPS — AS DESIRED.
. Trim — SET FOR TAKE- ",
. Canopy—LOCKED (P, 0).

. Harness—LOCKED (P, 0).

. Condition levers—T.0./LAND (94% —96% ).

. IFF switch—NORM.

Controls—CHECK.

- Power levers—MILITARY (1019%).

Maximum available torque is attained at 115-
degree detent position (99.8% — 100.2%) which
is slightly aft of the MILITARY position. The
maximum available thrust is attained at the
MILITARY (101%) position. Do not exceed
EGT/T.LT. and torque limits.

=NV R P

o~
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® A 200-pound torque split between engines is
acceptable for takeolf. If engine torque indica-
tion is below rated torque, refer to Power Correc-
tion chart, figure 11-10.

@ Under colder than Standard Day conditions, the
brakes may not hold the aircraft ar maximum

power.

TAKE-OFF

Notrmal take-offs at gross weights below 10,000 pounds
near Standard Day conditions result in short take-off
tuns. Take-off airspeed and distance should be computed
from the performance data chatts in Section XI, Part 2.
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NORMAL TAKE-OFF

For typical take-off procedure, see figure 3-3. Directional
control with rudder alone is adequate and accurare under
most conditions immediately on brake release. Nose
wheel steering reduces the directional control task dur-
ing initial acceleration on unprepared surfaces and for
crosswinds. Smooth, positive back pressure application
for rotation to take-off attitude should be initiated 5
KIAS below recommended take-off speed, so as to
arrive at the proper attitude for lift-off. A no-flap take-off
is recommended when runway length, terrain clearance,
or operational requirements are not a factor. The no-flap
configuration affords a more favorable safety margin
berween lift-off speed and minimum safe single-engine
speed, especially at high gross weight and high ambient
temperature conditions,

CAUTION

Check engine torque and temperature indica-
tions during take-off, retarding the power levers
as necessary to avoid exceeding limits as specd
increases.

TAKE-OFF

Lowering or raising of landing gear while in a full
flap configuration may cause inboard gear daor
to jam on landing gear roller.

(1) Advanca power 1o maximum
available within limits, check engine
instruments, and release brakes.

@ Use rudder and/or nose wheel steering
as required.

@ When speed approaches 5 Kias

below

recommended take-off speed, use positive back
stick pressure to rotate to lift-off attitude.
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CROSSWIND TAKE-OFF

For crosswind component, refer to the WIND COMPO-
NENT chart, in Section XI, Part 2. Use nose wheel
steering as required during take-off run uncil directional
control can he maintained with rudder. Aileron into the
wind and/or slightly higher torque on the upwind
engine will assist in maintaining wings level; however,
reducing power on the downwind engine will result in
significantly increased take-off distance. For take-off under
near-limit crosswind component (20 knots), delay rota-
tion to lift-off atticude undil aicspeed approaches recom-
mended take-off speed; then, apply back pressure to make
4 positive break from the ground. Correct for drift afrer
lift-off by making a coordinared turn into the wind.

AFTER TAKE-OFF
1. Landing gear—UP.

When safely aitborne, retrace the gear. Ensure
the gear is fully retracted before exceeding
158 KIAS.

2. FLAP handle—UP.
Above 110 KIAS, retrace flaps. Ensure flaps are
fully retracted before exceeding 158 KIAS,

NORMAL PERFORMAMNCE

When scfely airborne, retract
landing gear.

(5) Above 110 KIAS, retract flaps,
it used.
N12/80 VM-1.44C

Figure 3-3

Change 1 3-11
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TYPICAL LANDING AND TOUCH-AND-GO PATTERN

NOTE
REFER TO SECTION X1 FOR APPROACH
SPEEDS vs GROSS WEIGHT

,180° POINT "@
BEFORE LANDING

BEFORE LANDING CHECKLIST

@

L

. CONDITION LEVERS

LANDING GEAR

FLAPS

BRAKES
HARNESS

MESSAGE DROP
DOOR
LANDING LIGHT

EXT FUEL TRANS
SWITCH

1

i

T.O./LAND
pown

AS DESIRED
CHECKED
LOCKED

CLOSED
AS REQUIRED

OFF

TOUCH-AND-GO
* FLAPS—UP

T« MILITARY POWER ~ .

DO NOT ROTATE
BEFORE FLAP
RETHACTION

Figure 3-4

INITIAL
® 160-200 KIAS
® CONDITION LEVERS-T.Q./LAND

TOUCHDOWN
POWER LEVERS — FLIGHT IDLE
REVERSE THRUST — AS REQUIRED

FINAL
ON SPEED
APPROXIMATELY
1000 FEET
STRAIGHT AWAY

WAVE-OFF

POWER LEVERS- MILITARY

GEAR - up

FLAPS - up
iMINIMUM
110 KIAS)

Na/76
WM-1-450
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3. Oxygen diluter lever—NORMAL OXYGEN, as
required (P, O).

4. YAW DAMPER switch—ON, as desired.

-

EXT FUEL TRANS switch—0ON, as required,

Condition levers—NORMAL FLIGHT, individ-
ually as desired above 1000 feet AGL..

&

Note

When retarding to NORMAL FLIGHT, take
care not to inadvertently select FUEL SHUT-
OFF.

CLIMB

For climb speed schedules and climb performance data,
refer to Section X1, Part 3.

CRUISE

For cruise performance date, refer to Section XI, Parc 4.
To initially set up cruise power, move the condition
levers to NORMAL FLIGHT and adjust the power
levers to maintain the desired airspeed.

FLIGHT CHARACTERISTICS

For flight characteristics data, refer to Section IV and
Section XI, Part 6.

DESCENT
For optimum descent, set condition levers o NORMAL
FLIGHT and power levers to FLIGHT IDLE. For air-
speed distance, time, and fuel usage, refer to Section XI,
Pare 7. Prior (o descent, proceed as follows: -

1. CKPT AIR/DEFR knob—AS REQUIRED.

2, Altimeter—SET,

Set altimeter (o destination barometric pressure.

Radar altimeter minimum altitude—SET,
Oxygen—100%.

o

BEFORE LANDING
1. Condition lever—T.0./LAND.
2. Landing gear—DOWN.
3. Flaps— AS DESIRED.
4. Brakes—CHECK.

*Aircraft having PRC-75 incorporated
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. Harness — LOCKED (P,0).
Message drop door — CLOSED,
. Landing light — AS REQUIRED.
. EXT FUEL TRANS switch — OFF.

= o mom

LANDING

Approach the break with condition levers in T.0./ LAND.
At the break, roll into approximately 45 to 60 degrees of
bank and reduce power levers to FLIGHT IDLE. As the
aircraft decelerates below 158 KIAS, lower landing gear and
T/O flaps. As the flaps extend, a pitch tim change will
occur and power must be adjusted to arrive at the
180-degree position with the desited airspeed
commensurate with geoss weight. Complete the landing
checklist (figure 3-4). Begin the turn into the base leg at a
point slightly downwind of the landing end of the runway
in order to have @ strzightaway of approximately 1,000
feet. A normal power-controlled approach is flown utilizing
airspeeds as indicated in Section XI, Part 8. Rapid power
changes result in large lift changes due to the amount of
wing and tail surface directly in the propeller wash
envelope. Approsch speed and glide slope control are
simplified by making small, smooth power changes.
Torque setting and glide slope angle are primary for air-
speed control on final approach. With propeller rpm being
relatively constant, changes in airspeed and power setting
do not result in the sound variations nomrally expected.

After touchdown, lower the nose and select reverse
thrust as desired, exercising caution not (o exceed

engine limits.
CAUTION

Do nat select full reverse above 70 (100%) knots
to preclude possible engine bogdown. Refer to
REVERSE THRUST LIMITS, Section I, Part 4,

Nose wheel steering may be used for directional control
if desired; however, directional control can easily be
maintained using rudder and differential reverse thruse,

! CAUTION i

Do not acempr to maintain a nose-high
attitude for aerodynamic braking below ap-
proximately 50 knots. Loss of pirch contral
authotity in & nose-high attitude may cause
overeoration and damage to the rudders. If
landing rollour overrotation is encountered,
apply brake pressure to rotate the aircraft nose
down to the normal attitude. For 13,000 pounds
landing weight, recommend brake application
at speed no higher than 60 knots,

Change 1 313
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Note

If “gate” does not retract, raise the power levers
4 inch and pull back to obtain reverse thrust,

TOUCH-AND-GO PATTERN

Following rouchdown, raise the flaps, if they are
down, and smoothly add Military power. When 5 KIAS
below computed takeoff speed, rotate the nose and fly
aircraft into the air. When safely airborne, raise the gear if
desired. (Normally the gear is left in the down position to
decrease wear on the hydraulic system.) Climb to 2
minimum of 300 feet AGL and accelerate to 120 KIAS
prier to turning downwind, Maintain 120 KIAS in the turn
and on the downwind leg. Prior to the 180-degrec point,
complete the landing checklist and slow to approach speed.
Adjust the turn-off to the 180-degree point to arrive on
final with approximately 1000 feet of straightaway, 200 to
300 feer AGL. Touchdown airspeed is determined by
weight and landing configuration.

NORMAL ROUGH FIELD LANDING

If obstacles and operational conditions permit, low-sink
rate flaced landings are recommended on sod or dirc
areas. Although the surface of the soil can support
ground vehicles and low-sink rate landings, the landing
gear wheels can break through the surface under high-
sink conditions.

CROSSWIND LANDING

Refer to the crosswind chart in Section XI, Part 2, to
determine crosswind limit component. Adjust position
of the downwind for wind to avoid overshooting the
final approach, The normal (wing-dowa) approach pro-
cedure is effective, but may produce easily controlizble
lateral oscillations under gusting conditions, After tauch-
down, retract flaps as soon as practicable; hold the stick
into the wind and use differential reverse thrust and nose
wheel steering for directional control.

SLIPPERY RUNWAYS
Refer to ICE AND RAIN, in Section VI,

WAVE-OFF
1. Power levers—MILITARY,

Monitor engine indicators to avoid exceeding
torque or temperature limits.

314

NAVAIR 01-60GCB-1

2. Rotate nose up to arrest sink rate,

3. FLAP handle—T/O (if 40-degree flaps used). -
For best acceleration, retract flap to T/O
position. |

4. Landing gear handle—UP.

5. FLAP handle — UP, as desired (minimum 110
KIAS).

N

Under cettain air loads which develop during
waveoffs with full flaps selected, the main landing
gear doors may NOT be fully open and may
prevent the landing gear from retracting normally.
If this aceurs, relower the landing gear and land.

AFTER LANDING (WHEN
CLEAR OF RUNWAY)
L. FLAP handle—UP.
2. Condition levers—~NORMAL FLIGHT.

CAUTION

To prevent engine overtemperatare, monitor
EGT/T.LT. when operating in the normal flight
mode and utilizing full or partial reverse, Over-
temperature is more likely to occur when a head-
wind component exists,

3. Nonessential COMM/NAY —OFF,
1. Landing light— AS REQUIRED,

WARNING §

The observer shall not release his harness
fittings until cleared by the pilot after the front
seat is safe. An inadvertent ejection by the
pilot will eject the rear seat even with all rear
seat safety pins installed.

SHUTDOWN %
For operational convenience, shut down the engines
with the propellers in flat pitch. Proceed as follows:

1. “D” sing safety pin—INSERT (P, 0).

2. PARK BRAKE—SET,
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3. Condition levers—FUEL SHUT-OFF.,
Power levers—FULL REVERSE (monitor EGT/

T.LT.).

Failure of an engine to stop running when
condition levers are placed in FUEL SHUT-OFF
may indicate 2 broken or disconnected fuel
control linkage. Positioning the power lever 1o
FULL REVERSE or the condition lever to
FEATHER and FUEL SHUT-OFF under these
circumstances may result in engine overtemp/fire.
When linkage failure occurs, shut down the engine
using the EMERGENCY FUEL SHUT-OFF
switch.

Hold in FULL REVERSE until engine rotation
stops. Check that the propeller blades move
to and stop at the flat picch position.

or
4. For shutdown with propellers feathered, pull

condition levers full aft ro FEATHER & FUEL
SHUT-OFF,

Note
On feathered shutdown, expect higher than nor-
mal temperatures and possible smoke from the
intakes due to rapid wind-down of the engines.

5. All radios/navigation equipment—OFF (P, O).
6. INST PWR switch—OFF.
7. BATTERY switch—OFF.

8 Externalfinterior lights—OFF.

BEFORE LEAVING AIRCRAFT

1. Wheel chocks—IN PLACE.
2. PARK BRAKE—SET, as desired.

3. Oxygen diluter lever—100%—OFF (P, O).

4. Control gust lock—INSTALL.

5. Parachute thruster safety pin—INSTALLED (P,
0).

6. Landing gear pins—INSTALL,

7. Engine oil quantity—CHECK.

STOL OPERATIONS
Short-field take-off and landings (STOL) and maximum
performance opetations are achieved through practice.

Section 11
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Short-field technique should be perfected under con-
trolled conditions on hard-surface runway before being
applied to unprepared surfaces or operational environ-
ments, The objective of safely taking off or landing the
aircraft in the shortest feasible distance or within the
confines of a staging area depends on vasiables such as:
landing sucface condition and length, obstacle heights,
aircraft weight, ceater of gravity, and existing weather
{including wind, temperature, and pressure alticade).
Normally, all tzke-offs and landings should be accom-
plished into the wind to reduce ground run; however, if
severe contaurs are present on the landing surface, wind
considerations may be secondary.

STOL and maximum performance operations
should be performed only by experienced
OV-10A pilots.

STOL TAKE-OFF

Take-off pecformance can be improved by utilizing lower
lifr-off airspeeds and a higher climb angle after lift-off.
The airspeeds for STOL take-off are based upon the
minimum  single-engine control speed of the aircraft,
Refer to Section X1, Parr 2, Engine failure at these air-
speeds will result in an immediate yaw and roll into the
failed engine. Full rudder deflection and almost full
aileron deflection will be required immediately to main-
tain @ wings-level actitude, In the STOL configuration,
the aircraft cannot maintain level fight with only one
engine operating. Loss of an engine will result in a rate
of descent and crash landing; however, rapid rudder and
aileron deflection on engine failure should allow a wings-
level attitude to be regained. Existing conditions of run-
way remaining altitude on engine loss, and surrounding
terrain will dictate whether a crash landing or ejection
is required for survival.

The technique for STOL take-offs is similar to normal
take-offs, Set the flaps at 20 degrees and trim ose unit
nose down, Compute take-off distance and airspeed,
climb-out flight path, engine performance, and complete
take-off checklist before taxiing into take-off position.
In take-off position, advance power levers to MILITARY,
lecting rorque build to maximum possible while being
careful not to exceed engine limits,

Recompute performance data if expected per-
formance is not realized.

315
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Brakes are unable to hold the aircraft on a hard, dry run-
way at military power settings, at aircrafe gross weights
below 9500 pounds.

At 10 knots below computed take-off speed, rotate the
nose tw approximately 20 degrees above the horizon and
fly the aircraft off the deck at lift-off speed. When safely
airborne, raise gear and flaps and continue normal climb.
Positive forward stick pressure will be required to stop
the rotation at 20 degrees and to prevent zn overrotation
as airspeed increases. For an obstacle take-off, raise the
gear after take-off. Leave flaps down, and climb out at
take-off speed vatil clear of the obstacle.

MAXIMUM PERFORMANCE TAKE-OFF

Take-off perfarmance can be further improved by utiliz-
ing lower lift-off speeds. Refer to Section XI, Part 2.
These speeds disregard minimum single-engine control
speed. Loss of an engine at these speeds will result in a
rapid uncontrollable, yaw and roll into the failed engine,
and a high rate of descent. Full rudder and aileron de-
flection will be insufficient to prevent the yaw and roil.
The loss of the aircrafc and crew will probably result
from an engine failure during the critical stages of take-
off. Existing conditions of runway remaining, altitude
on engine loss, and surrounding terrain will dicrate
whether an ejection or crash landing offers the best pos-
sibility of survival. If sufficient runway remains or the
terrain is suitable, it may be possible to regain partial
control by immediately retarding the power control lever
of the operating engine and crash landing scraight ahead.
The technique for maximum performance take-offs is the
same as the technique for STOL take-offs,

WARNING

® STOL take-offs should be performed only as
required for operational necessity.

® Due to only approximately a 10 percent in-
crease in take-off performance utilizing the
maximum performance airspeeds, maximuon
performance take-offs should be performed
only as required by operational necessity
where the safety of the crew and aircraft is
not a primary consideration

STOL LANDING

Landing performance can be improved by utilizing lower
approach speeds at 20 degrees flaps or hy utilizing a 40-
flaps) and 40 degrees (laps are based on minimum single-
engine control speed. Refer to Section XI, Part 8. Engine
Failure at these airspeeds will result in a yaw and roll inte
the failed engine. This roll and yaw, although less rapid

* Aireraft having PRC-75 incorporated
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than during STOL takeoffs due to reduced engine power,
will require almost full rudder and aileron deflection to
regain wingsJevel flight. In the STOL configuration, the
aireraft cannol maintain level flight with only one engine
operating. Loss of an engine will result in an increased
rate of descent and a crash landing. Due to the higher
power settings and higher drag with 40 degrees flaps, this
configuration will result in a more rapid vaw and roll and a
higher rate of descent on engine failure than will the
20 degres configuration. For cither configuration, existing
conditions of runway remaining, altitude or cngine loss,
and surrounding terrain will dictate whether a crash landing
or ejection s required for survival. Altitude permitting,
retraction of gear and flaps may allow sufficient time to
accelerate 1o a positive rate-of-climb airspeed at light
gross weights. Maximum authorized Janding weight lor
STOL landing is 10,000 pounds. The 8TOL landing pattern
is flown the same as the normal pattern. Slow to recom-
mended approach speed and lower flaps to 40 degrees
(if required) when wings level on final. If the landing area
is unprepared or unfamiliar, it is advisable to make a high
pass aver the area to evaluate general condition and
obstacles in the landing arca, followed by a low pass to
evaluate the landing surface. If the landing surface is
known in advance, a normal bresk can be made. Prior to
being established on final, maintain minimum-safe single-
engine speed. Refer to Section XI, Part 8. Establish and
maintain the computed touchdown speed and fly a power-
controlled appreach to a touchdown. Care should he taken
1o sale clearance of obstacles and to remain below the
maximum allowable touchdown rate of descent (no greater
than 850 FPM on prepared hard surfaces or 600 FPM on
unprepared/rough surfaces). On touchdown, retard the
power contral levers to GROUND START, apply slight
forward stick, and commence moderate braking, When
below 70 (100*) KIAS, smoothly but rapidly retard the
power levers to FULL REVERSE and apply maximum
braking without skidding.

CAUTION

With reverse thrust selected, prevailing condi-
tions of dust or precipitation can result in
momentary obstruction of vi

Note

® I o wave-ofl is necassary while 40 degrees of
flaps are extended, retrace the flaps to the
T/O position immediately after advancing
the power levers.

® To ensure maximum braking capability, it is
necessary to pump the brakes just prior to
landing. The brakes will bleed down from
the 180-degree position and full pedal travel
will not be available without pumping the
brakes on final approach,
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ROUGH FIELD OPERATIONS

Rough field operations information is based on limited
flighe test data on hard-landing surfaces and on soft
soils. When additional flight test data becomes available,
rough field operations information will be modified or
amplified.

SOIL/ROUGHMNESS REQUIREMENTS

For sod or dirt field aperations, the site must meet the
following minimum criteria.

MINIMUM SOIL BEARING STREMGTH

The rake-off and landing rollout and raxi areas must he
surveyed for bearing strength with a properly calibrated
penetrometer, using a grid pactern of no greater than
10 feet, center-to-center, to a depth of not less than 1
foot below the surface. The soil at all depths must have
a California Bearing Ratio (CBR) of not less than three.
It is recommended that the penetrometer contained in
the U. 8. Army Trafficability Set (FSN 6635-542-1284)
be used to determine the minimum CBR rating, The
cone index reading with this penetrometer shall be not
less than 100,

Note
Convert this cone index reading to CBR by
dividing the index reading by 34, Since soil
bearing strengeh is a function of moisture con-
rent, the operating area must be resurveyed
after prolonged or heavy rain fall,

MAXIMUM ROUGHNESS
Obstacles or undulations may not exceed the following
limits:

1. dinches in any 10-foot span.

2. Ginches in any 50-foot span.

3. 12 inches in any 100-foor span.

® Operadons on softer soils than those listed
can cause failure of the landing gear.

® Do not apply brakes on soft soils (CBR less
than 6) at ground speeds above 20 knots be-
canse of danger of locking wheels and caus-
ing wheels to dig into terrain with attendant
failing landing gear drag loads,

REMOTE SITE OPERATIONS

Preliminary remote site selection will require an in-depth
map reconnaissance and input by both squadron personnel
and the Landing Force Intelligence personnel. Attention
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must be given to all areas of site evaluation to ensure
adequate landing, parking, ordnance, and fueling areas zre
available. Modifications to the site should include only
that necessary to ensure safety and camouflage. Ground
support personnel and aircraft should both have the
capability of rapid displacement from the site.

Obstacles and touchdown zones must be marked and
identified to aircrews prior to commencement of site
operations, In a training environment personnel should, if
possible, physically walk the entire remote site to
familiarize  themselves  with  its  characteristics
obstacles.

A runway contral officer will be the controlling official
at the site and as such may insiitute or remove from effect
any restrictions on aireraft operation he may deem
necessary Lo ensure safe standardized operation from the
site. He is also responsible for landing surface marking,
obstacle marking or removal securily, instruction and
positioning  of support personnel, and initiating or
terminating flight operations at the site.

Pilots operating from the remote sites will normally receive
a briefing on the site by the runway conirol officer to
include lengih of landing area, normal approach corridors
and prevailing wind direction. Additionally pilots shall
have demonstrated their ability to remain on centerline
during STOP landings.

AEROBATICS

Before starting an aerobatic flight, the pilot will ensure
that the eriteria set forth in OPNAVINST 3710 current
series can be complied with, For aerobatic maneuver
parameters, see figure 3-5,

SIMULATED ENGINE(S5) - OUT OPERATIONS

Yor pilot waining purpoeses, the following definitions

will apply:

® Actual engine-out operations ave these in which an
air start would be required to regain use of the engine.

® Simulated engine-oui operations ave those in tobich
immediate wse of the engine is available.

Actual enginc-our operations will not be intentionally
conducted below 4000 feer AGL. Simulated engine-out
operations will not be induced below 500 feet AGL.
Engine(s)-out operations can be simulated by rerarding
power lever(s) 1w FLIGHT IDLE and advancing the
condition levers to 90% rpm. This should result in a rate of
descent of 1200 ro 1400 fpm at 130 KIAS in the clean
configuration.

FORMATION

The basic principles, signals, and maneuvers promulgated
in NWP-41 and supplements thereto, are generally appli-
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cable, The following instructions apply specifically to
the OV-10A aircraft. For all parade formation, the wing-
man will position the condition levers to T.O,/LAND.

PARADE FORMATION

Parade formation will normally be employed when oper-
ating around home base or during low visibility condi-
tions, It is recommended that all power changes, climbs,
glides, and turns be signaled by the leader, Bearing and
stepdown are determined by placing the propeller spin-
ner on the lead pilot's shoulder. Wing-tip separation
should be adjusted to approximately 5 feer. On turns
away, the wingman should turn about his own axis; on
turns into the wingman, he should rotate about the lead-
er's axis.The instrument patade position is flown in the
same manner except that all turns are conducted about
the leader's axis,

CROSSUNDER

Upon receipt of the crossunder signal, the wingman will
acknowledge and commence an arcing crossunder by
reducing power, dropping the nose slightly, and sliding
aft to clear the leader's tail section and prop-wash. As
the nose passes approximately 20 feet below and directly
aft of the leader’s tail, smoothly add power and complete
the crossunder by sliding up and forward to the proper
wing position,

NAVAIR 01-60GCB-1

FREE CRUISE

Free cruise formation provides better look-out capabilities
and maximum freedom of movement for the leader and
other members of the flight, Normal cruise is flown within
a GO-degree triangle, 30 degrees on either side of the
leader’s axis with 20 feet nose-to-tail clearance and suffi-
cient vertical separation to clear the leader's prop-wash.
A step-up position may be utilized to ensure mutual visual
coverage.

TAIL CHASE

The tail chase position is flown in the leader's 6-o'clock
position with a 10- to 20-foot stepdown and 20-foot
nose-to-tail clearance. The leader will perform climbs,
dives, and rurns gradually in:reasing pitch and bank

angles. Positive “g" will be maincained at all times.

RENDEZVOUS

TURNING RENDEZVOUS

The turning rendezvous is made ac 150 KIAS (unless
otherwise briefed). After the second aircraft is in a loose
trail position, the leader starts a 180-degree rurn, using
20 degrees of bank. The second aircraft waits until the
lead aircraft has started his rendezvous turn before roll-
ing into 45 degrees of banked turn to the inside of the

AEROBATIC MANEUVER PARAMETERS

MANEUVER COND LEVER RPM ENTRY AIRSPEED | MINIMUM MAMNEUVER SPEED
AILERON NORMAL FLIGHT 95-98% 150-200 -=
WINGOVER 200 100110
BARREL ROLL 200 100110
LOOP 250 100-110
CUBAN EIGHT 250 100-110
IMMELMANN 250 100-110
SPLIT 8 120 -
NOTE:  MANEUVERS LISTED ABOVE ARE EXAMPLES ONLY. MANEUVERS NOT LISTED SHOULD BE ENTERED
AND COMPLETED AT SPEEDS WITHIN THE AIRCRAFT LIMITS FOUND IN SECTION |, PART 4. N&/TE
VM1-1524
Figure 3-5
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aircraft. The angle of bank is adjusted as necessary to
maintain the 45-degree bearing until joining on the
leader, As the joining aircraft approaches the leader, the
closure rate is adjusted so as to join on the inside of the
leader's turn. After joining on the inside of the leader,
a crossunder is made to the outside, assuming the normal
wing paosition.

RUNNING RENDEZVOUS

A running rendezvous is effected by closing from the
rear on a prebriefed heading or radial. This rendezvous
should be accomplished with the flight leader climbing
at 130 knots and 95% to 96% rpm (unless otherwise
briefed). If a level rendezvous is made, the leader should
normally be ac 150 KIAS at the designated altitude,

SAFETY RULES FOR REMDEZVOUS
The safety rules for rendezvous are as follows:

L. Keep the aircraft ahead constantly in view.

2. During rendezvous, maintain the leader on the
horizon until within three wing spans, then take
step down required for the crossunder,

3. When necessary, a wingman should abort the
rendezvous by leveling his wings and flying to
the outside. Stabilize outside the turn, then adjust
power as necessary to join on the outside of the
turn.

4. Al relative motions should be scopped when join-
ing on an inside wing position, A crossunder to
the outside may then be made.

5. During a running rendezvous, use caution in the
final stage of join-up as relative morion is difficult
to discern when approaching from astern,

SECTION TAKE-OFF

After obtaining clearance to taxi into wke-off position,
the leader will rake the downwind side of the runway.
The wingman should position his aircraft with a 20-foot
wing tip separation. Both aircraft will perform power
checks on the leader’s signal and the leader will set his
power with 100 pounds torque less than MILITARY
power.

Section 11
Part3

On signal, both aircrafe will commence take-off roll si-
multancously. At recommended [ift-off speed, the leader
will smoothly transition to the take-off attitude. After
the wingman is safely airborne, the leader will signal for
raising the gear, If during take-off roll, the leader must
abore his take-off, the wingman will continue or abort
asappropriate,

SECTION APPROACHES

Section approaches shall be lown in accordance with the
OPNAVINST 3710.7 series at 4 minimum recommended
airspeed of 120 KIAS,

NIGHT FLYING PROCEDURES

Nighe flying procedures are identical to day procedures
with the following exceptions. For night lighting infor-
mation, refer to Section 1, Part 2.

NIGHT FORMATION

It is important to maintain the correct bearing so that
the wingman can be seen by the leader, Ensure that wing-
tip clearance is maintained at all times, Avoid staring at
the lead aiccraft and getting fixation on its lights. Instru-
ment parade turns will be made with a 30-degree maxi-
mum angle of bank.

NIGHT RENDEZVOUS

Night rendezvous are similar to daytime, except that in
the final partion the pilot should try to close to a posi-
tion slightly astern rather than directly toward the air-
craft. Pilots must be sure not to carry excess airspeed in
the rendezvous. The leader must maintain a constant
airspeed and altitude. Whenever it is necessary for a
pilot to go to the outside of the rendezvous, he will re-
port this to the Flight Leader. Stay on the outside of the
rendezvous until stabilized and then add power as neces-
sary to join up. Pilots joining from astern will move out
to the side in order to enhance their judgment of closure
rates, as well as to ensure safe clearance.
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PART 4 — CARRIER-BASED PROCEDURES

INTRODUCTION

The carrier landing is the end result of all field training.
The effectiveness of the OV-10 weapons system depends on
the overall efficiency of carrier landing aperations if peak
combat readiness is to be maintained. To ultimately caery
out any assigned mission, each aviator must be able to
perform carrier landings and takeofls within the standards
set for these evolutions.

Note

Only experienced and appropriately trained
aircrews should take part in Carrier-Based
Operations.

FIELD CARRIER LANDING PRACTICE

Field Carrier Landing Practice (FCLP) is defined as that
phase of required flight training which precedes carriel
landing operations. It must simulate, as neatly as practi
cable, the conditions encountered during carrier operations,
including the configurations of the aircraft. The Landing
Signal Officer (LSO} is responsible for maintaining the
rigid standards of performance demanded for carrier
operations. In order to maintain these standards, the LSO
must demand that each FCLP approach represent the
maximum capability of the individual pilot.

GROUND TRAINING

Prior to and during FCLP training, the following subjects
shall be covered in lectures by the LSO,

1. Optical landing systems.
2. Non-optical landing system approaches.

Communications,

w

4. General FCLP procedures
5. Specific FCLP procedures.
6. Post Might debriefings.
FLIGHT PROCEDURES
Pilats shall be briefed by the LSO prior to each FCLP

period in accordance with the NATOPS Briefing Guide.
The following items shall also be included:

320  Change 1

1. TakeofffRecovery times.
2. Weather,
3. Bingo ficlds.

4. Formation procedures.

w

Tralfic rules and terrain of FCLP field,
6. Patterns,

7. Gross weight limitations.

8. Communications.

9. Emergencies.

10, Practice waveofls.

I11.  Final recovery procedures.

12, Debrief time/location.

THE FCLP PATTERN

The FCLP pattern shall be flown in accordance with the
pattern depicted in figure 3-5A. It should simulate to the
maximum extent possible the carrier landing pattern. The
distances and altitudes depicted are examples of the normal
180 degsee positions for both day and night operations.
The turns and pattern altitudes from the 180 degree
position will be flown in such a manner as to ensure an
adequate wings level groove.

PILOT CERTIFICATION

The FCLP training must be completed to the satisfaction
of the senior LSO prior to carrier qualification. During this
Lraining the pilot will demonstrate his ability to operate
with appropriate configurations and simulated emergency
condition. When this has been completed, a recommendation
will be submitted by the LSO to the Commanding Officer
certifying the pilot as FCLP qualified. The LSO will also
recommend revocation of a certification at any time a
pilot’s standard of performance is less than satisfactory.
Figure 3-5B sets forth operating criteria for gualified
pilats.
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STANDARD FCLP PATTERN

WIND 800 FT

600 FT

LANDING
CONFIGURATION

15-25 SEC,
WINGS LEVEL

200-250 FT ON

APPROACH AIRSPEED

800 FT

300-350 FT
FINAL APPROACH
CONFIGURATION

Note
Clearing turns will not

be commenced below
400 feet AGL.

Figure 3-54

Part 4

CONDUCT OF CARRIER OPERATIONS

PRE-CARRIER BRIEFING

The following subjects shall be covered by the LSO in
briefings for pilots prior to and during carrier operations.

1. Carrier configuration.

2. Recovery systems.

3. Communications.

4. General carrier operating procedures.

5. Specific carrier operating procedures.

6. Emergencies.

7. Operations and air department briefings.
8. Landing pattern and recovery procedures.

9. Post-flight briefings.

LANDING PATTERN AND RECOVERY PROCEDURES
Day VFR Pattern.
Figure 3-5C illustrates the day VFR carrier landing pattern.

INITIAL PATTERN ENTRY FROM THE BREAK. Puttern
entry will be made from a position parallel to the basc |
recovery course (BRC), close abosrd the starboard side of |
the carrier. Entry to the break position shall be made from |
astern at an altitude of 800 feet. The break will be level
with letdown to pattern altitude to commence when
established downwind, and be completed prior to the
180 degree position. The break distance ahead of the ship
depends on the time required on downwind to establish
approach  configuration, airspeed and altitude. Break
interval will be determined by the type recovery and ramp
interval time.

PATTERN ENTRY FROM A LAUNCH, BOLTER,
WAVEOFF OR TOUCH-AND-GO. Corrections toward
the BRC shall not be attempted until the zircraft has
established a positive rate of climb. The aircraft should |
climb to pattern altitude prior to turning downwind, |
Normal interval shall be taken on other aircraft in the ‘
pattern.

PATTERN ENTRY FROM A STRAIGHT-IN. A straight-in
approach shall be initiated far enough astern to be
established positively on glideslope and airspeed, at a
minimum of 1% miles and 350 feet of altitude.

Change 1 3204
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OPERATING CRITERIA FOR QUALIFIED PILOTS

REQUIREMENTS PRIOR
DAYS SINCE LAST TO MAKING A DAY WEATHER DECK DIVERT
DAY CV LANDING CARRIER LANDING FIELD
Othru 14 FCLP not required Ships FLOLs Not
minimums limits required
15 thru 39 FCLP refresher at the '
discretion of the " .
Commanding Officer TACAN Relatively Divert
| minimums steady available
40 thru 58 FCLP rofresher
60 days up to FLCP refresher VFR Relatively Divert
6 months steady available
Figure 358

Note

The primary responsibility of determining

acceptable pilot performance during the final

approach to a carrier rests with the LSO, It is

his responsibility 1o waveoff aircrafl that are

not in an acceptable position in sufficient time

for the pilot to effect a safe maneuver utilizing

standard procedures.
UPWIND TURN. Upon reaching a safe altitude, the upwind
turn is commenced 50 as to establish the proper interval.
A constant interval between aircraft at the ramp is estab-
lished by varying the upwind leg. The position at which
the upwind turn is commenced will vary depending upon
the approach speed of the preceding aircraft. To maintain
aircraft interval, reccommended unifarm speeds and altitude
will be maintained while proceeding upwind, in the upwind
turn, and on the downwind leg until reaching the point
where the transition to approach speed must be commenced.

APPROACH. The pilot shall be familiar with the following
locations and procedures:

1. Paosition of plane guard.

2. Downwind speedfangle of attack,

3. 180 degree turning point.

4. TACAN bearings.

5. Communications procedures.

6. Checklists.

7. 180 degree position airspeed/angle of atlack,
8. Ball acquisition altitude.

9. Groove length.

3208 Change 1

10, Required radio transmissions.
11, Lost ball procedures

12, WaveofT procedures.

Night VFR Pattern
To be provided at a later date.

AIRCRAFT HANDLING, LAUNCH AND RECOVERY
PROCEDURES

Launches shall not be commenced when less than 700 feet
of clear, unobstructed takeoff distance is available. All
carrier Jaunches are to be made using 20 degree flaps and
one unit of nose down trim. Primary consideration is to
obtain safe single engine speed prior to lift-off, vice
becoming airborne as quickly as possible. Safe single engine
speed where a loss of control about any one of the
aircralt’s axes occurs with one engine feathered and the
other at military power. It does not mean that & safe fly-
away will always be possible, but it does assure the pilot
of sufficient time to eject, jettison the external load, or
ditch, whichever is appropriate, The minimum wind over
deck (WOD) requirements for a safe takeofl are contained
in the charts in shipboard operating bulletin, It is the
responsibility of the pilot to ensure that the conditions
required for launch are met,

WARNING

Launches with wind over deck lower than
these  delineated in  shipboard operating
bulletin are prohibited.
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DAY VFR CARRIER
LANDING PATTERN

800 FT
WIND

AAA

600 FT |=—— 170 1% MILES

800 FT

ALL ALTITUDES ARE MSL

Figure 3.5C
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The takeoff technique recommended is application of
military power prior to commencing the roll and a positive
rotation to a fly-away attitude 5 to 10 KIAS prior to
obtaining takeoff speed.

Note

A power degradation in excess of 5 percent
below computed rated tlorque will require
recomputation of wind over deck require-
ments. If power degradation is in excess
of 10 percent, do not attempt takeofT.

The OV-10 is prohibited from carrier landings with cross-
wind components greater than 10 knots, The wind over
deck requirements for 2 safe landing are contained in the
shipboard operating bulletin, They are predicated upon
landing distance and arca after touchdown allowing
sufficient time and distance for the pilot to safely execute
a bolter. The landing technique recommended is epplica-
tion of full reverse thrust on both engines upon touchdown,
with simultaneous moderate to heavy braking. Nose wheel
steering may be engaged at or after touchdown. Care
should be taken not to brake to the point of causing the
tires to slide, as this will increase the stopping distance

Turbulence and ramp burble increase sharply when
operations exceed the optimum WO values, The relative
WOD will be maintained as closely as possible to the
centerling of the deck. Relative WOD to the starboard
of the axial deck of a CV centerline must be avoided, The
LSO shall immediately inform the air officer of any adverse
wind conditions unsafe to aircraft recovery.

Waveofis

Safe waveoffs can be made at any point in the approach.
The recommended waveoff procedure is to apply full
power while rotating to stop the rate of descent. Once the
rate of descent is stopped and inadvertent touchdown is
precluded, raise the landing gear. When sufficient speed is
obtained, retract the flaps to one half if they were in the
40-degree position.

Landi

mergencies

INABILITY TO OBTAIN REVERSE THRUST. In the
event that the pilot is unable to obtain reverse thrust on
either or both engines after touchdown, immediate action
must be taken to come to full military power on both
engines in order to safely accomplish a bolter. If no suitable
divert field is within Bingo range of the aircraft, and under
certain conditions of light gross weights/high WOD, it will
be possible to recover the sircraft safely aboard, without
the use of reverse thrust.

LOSS OF BRAKES. Safe shipboard recovery cannot be
accomplished in the OV-10 without the use of brakes.
In the event that the pilot discovers at touchdown that one
or both brakes has failed immediate action must be taken

Change 1 3-20C
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to safely execute a bolter, If the failure occurs after a
signilicant portion of the landing roll has been accom-
plished, safe takeoff will not be possible and every attempt
must be made to bring the aircrafl to a halt using reverse
thrust alone. If this is not possible, and a Bingo airfield is
not possible, eject.

INABILITY TO OBTAIN PROPER WOD. In the event
that ambient conditions or a failure of the ships propul
sion system make it impossible to obtain the WOD for
recovery, aircraft gross weight should be reduced to the
minimum - practical  to reduce  the WOD  required.

3-200 "Change 1
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Emergency recovery may be attempted utilizing WOD
requirements for landing in 600 feet,

BARRICADE ARRESTMENT. The OV-10 aircraft is
presently restricted from intentional barricade engagements.
Data and information pertaining lo such emergency
arrestments will be promulgated when available, Tn lieu
of arrestment data, any situation precluding a landing
aboard ship as an emergency, the aircraft will be directed
to a suitable landing field or a controlled ejection will be
initiated.
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PART 5 —FUNCTIONAL CHECKFLIGHT PROCEDURES

INTRODUCTION

A "Functional Checkflight” is an operation conducted to
determine if the aircrafe and its systems are in a satisfac-
tary condition for the performance of regular missions.
It differs from regular or normal operations flying, since
the pilot is flying in accordance with a specific plan desig-
nated to test all functional systems and determine if any
operational discrepancies exist.

CHECK PILOTS

An important factor in obtaining good checkllights on
the aircraft is the selection of experienced and conscien-
tious check pilots. Commanding Officers shall designate,
in writing, those pilots within their command who are
curcently qualified to perform this ducy.

CHECKFLIGHTS AND FORMS

Checkflights will be performed when directed by, and in
accordance with OPNAVINST 4790.2 sesies and the di-
rections of NAVAIRSYSCOM, type Commanders, or
ather appropriate authoriry, Functional checkflight re-
quirements and applicable mi
tional checkflight checklists are promulgated separatcly.

mums are described. Func-

CONDITIONS REQUIRING FUNCTIONAL
CHECKFLIGHTS

Perform applicable flight profile and associated checks in
accordance with the following conditions:

A. Al the completion of sircrafl rework and appropriate
phase inspections (all checkflight items required are pre-
fixed A).

B. Following major structural repair of airframe com-
ponents thar could affect acrodynamic reaction during
flight. When fixed flight surfaces have been installed or
reinstalled, or when movable flight surfaces or flight con-
trol system components have been installed or reinstalled,
adjusted or rerigged, and improper adjustment or replace-
ment could cause an unsafe operational cendition (all
checkflight items are prefixed B),

C. Installation or reinstallation of engine, propeller,
propeller governor, major fuel system components, or any

CHECKFLIGHT PROFILE

5,000 FEET

TAKE-OFF

LANDING

ViMe1-187

Figure 3-6

component or mechanism which cannot be checked during
ground operations (all checkilight items are prefixed C).
D. When landing gear components are installed or re-
installed and ground checks are not adequate due to ab-
sence of air loads (all checkflight items are prefixed D).

PROCEDURES

The following items provide a detailed description of the
funcrional checks, sequenced in the order in which they
should be performed. In order to complete the required
checks in the most efficient and logical order, a flight pro-
file has been established for each checkflight condition
and identified by the letter corresponding to the purpose
for which the checkflight is being flown, A through D.
The applicable letter identifying the profile prefixes each
check both in the following text and in the NATOPS
Functional Checkflight Checklist (NAVAIR 01-60GCB-
1F). Checkflight personnel will familiarize themselves
with these requircments prior to the flight. NATOPS
procedures will apply during the entire checkflight unless
specific deviation is required by the functional check to
record data or ensure proper operation within the ap-
proved aircraft envelope. A Daily inspection is required
prior to any checkflight.

Change 1 3-21
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BEFORE START
L. Unfeather pump check — Place left power lever in FULL REVERSE and move NO. 1 AIRSTART switch to

CRANK. Note movement of propeller toward reverse. Return AIRSTART switch to AUTO and power lever
to FLIGHT IDLE, Repeat for right engine,

PRETAXI CHECK
2. Trim.

a. Check trim controls on all three axes for rates, full deflections, and set take-off positions.
b. Cheek alternate trim operations.

3. Check flaps for proper operation and indication.

4. Check controls for full deflection in proper direction and ease of operation.

5. AN/ASN-75 Compass System — Set the compass system for normal magnetic slaved operation with the
SLAVED-FREE switch in the SLAVED position. Approximately 3 minutes after starting the engine, rotate
the PUSH TO SET knob 10 cause the indicators to indicate the heading of the aircraft. Note thar the
annunciator needle is close to the zero position.

6. Interior lights — Check operation of all cockpit lights.

7. Oxygen system — Check all modes of operation,

8. Exterior lights — Check (with plane captain).

9. Smoke generator — Check.

10, Clock — Sweep second hand.

Engine Performance.

#. Overspeed govemnor (prior to unlocking)
1) Propellets locked in flat pitch,
{2) Power levers at FLIGHT IDLE and condition levers at NORMAL FLIGHT,
(3) After stabilization, advance condition levers to T.OJ/LAND. Advance power levers to MILITARY
slowly to avoid overspeed.
(4) Engine rpm should stabilize from 103.8% to 104.3% (5-second limit).
(5) Record maximum rpm obseryed.
(6) Record oil pressure. ($0-120 psi acceprable)

L

Underspeed governor. (prior to unlocking).

(1) Power levers to FLIGHT IDLE and condition levers to NORMAL FLIGHT.
(2) Slowly retard power lever aft of FLIGHT IDLE.

(3) Minimum rpm should be 65,5 (£0.5)%.

(4) Record minimum rpm observed,

(5) Record oil pressure. (48 psi min.).
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AB

AB

AC
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TAXI CHECK
12. Brakes.
a. Check brakes for dragging or chattering.
b. Brake forces required for stopping should be moderate to heavy and brakes should not require pumping.
13. Nose Wheel Steering.
4. Check nose wheel steering for approximately 55-degree turn angle left and right of center.
b. Check far shimmy during turns.
14. Magnetic Compass and Needle Ball—Check for proper indication during turas,
15. Yaw Damper—With YAW DAMPER switch in TEST position, rudder pedal pressure opposite to di-
rection of rurn should be evident.
16. Gunsight check — Check brightness of both filaments, mil adjustment ring operating freely, both clear and

red filter intact, Check alignment through raxi check.

PRETAKE-OFF

17.

Engine Performance.

. 1dle rpm (NORMAL FLIGHT).
(1) Condition lever at NORMAL FLIGHT and power lever at FLIGHT IDLE.
(2) Record rpm (70% to 71%)
(3) Record oil pressure {minimum 56 psi).

Ed

Idle rpm (T.0./LAND).

(1) Power levers ac FLIGHT IDLE and condition levers to T.0./LAND,
(2) Record rpm (94% to 96%).

(3) Record oil pressure {90 to 120 psi).

. Maximum thrust.

(1) Refer to AIRCRAFT OPERATING LIMITATIONS, Section I, Part 4, or NATOPS
Pilot's Pocker Checklist (NAVAIR 01-60GCB-1B) for maximum T.LT./EGT and minimun
torque, (Record.)

(2) With condition levers at T.0./LAND, advance power levers to MILITARY position withir
1 second.

(3) Check rpm stabilized between 99.8% and 101%.

(4) Check development of 95% maximum rated rorque in approximarely 4 seconds.

(5) Check oil pressure (90 to 120 psi).

o

o

. Military rated power (maximum torque).
(1) Condition levers to T.O./LAND and power levers to 115- to 117-degree detent position
(slighely aft of the MILITARY position).
(2) Check rpm 99.8% to 100.2%.
(3) T.LT./EGT and torque should rise slightly above that obtained at maximum thrust.
(4) Record maximum torque when maximum T.LT./EGT is ubtained.

(5) Check oil pressure (90 to 120 psi).

3-23
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ABC

AC

AB

324
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. Deceleration,
(1) Afcer maximum torque, pull power levers to FLIGHT ITILE,
(2) RPM should decrease 1o 94% to 96% within 3 seconds,
(3) Check oil pressure (90 to 120 psi).

f. Reverse thrust,
(1) Condition levers to T.O./LAND and power levers to FULL REVERSE,
(2) Check rpm (99.5% ta 100 3%).
{3} Record torque (1680 MAX continuous and 1926 for § seconds limit).

TAKE-OFF

18. Engine Performance.
Check engine instruments during take-off and initial climb-out. Note any tendency for engines to ex-
ceed torque and temperature limits and any substantial diffecential torque output berween the rwo
engines.

19. Check Nose Wheel Vibration After Life-off.

CLIMB 5000 FEET (PROFILES ABCD)
20. Observe Vertical Velocity Indicator,

21. Observe operation of Radar Altimeter for proper altitude indicarion.

2. Press Push-toctest knob; check indication 100 (£15) fect. Release knob, pointer should return
1o appropriate aleitude.
b. Note proper operation of the low altitude warning light.

LEVEL FLIGHT 5000 FEET
22. Aircraft Performance,
Trim at Military rated power and stabilize for 3 to 5 minutes and record instrument readings:
a. OAT.
b. Torque.
¢ RPM.,
d. T.LT./EGT.
e. Oil pressure,
f. Airspeed.

23. Flight Control Trim.

. Trim aircraft at 190 KIAS with RUDDER and AILERON trim neutral lights on and record posi-
tion of the ball,

b. Check both normal and alternate rrim systems.
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AB 24. Stability Checks.

. Longitudinal. Trim the aircraft in level flight between 5,000 to 10,000 feet ar 190 KIAS, The air-

craft is statically stable if a push force is required to increase and stabilize 50 knots above trim and

2 pull force is required to decrease and stabilize 50 knots below trim,

Dynamic laceral-directional. With the YAW DAMPER ON, trim the aicraft in level flight between

5,000 to 10,000 feet at 190 KIAS. Apply 2 rudder pedal force (approximately 100 pounds) in either

direction and release all controls abruptly, Observe aircraft lateral-directional oscillation character-

istics. Repeat the maneuver with YAW DAMPER OFF. The aircraft lateral-directional oscillations
should damp in one and one-half cycles or less with the YAW DAMPER ON,

- Static lateral-directional. The aircraft is laterally statically stable if left aileron force is required for
left sideslips and right aileron force is required for right sideslips. The aircraft is directionally
statically stable if left rudder pedal force is required for right sideslips and right rudder pedal force
required for left sideslips. With the YAW DAMPER ON, trim che aircraft in level flight at 190
KIAS between 5,000 to 10,000 feet to establish a constant heading 20-degree bank. The aircraft
should return to approximately level flight when the controls are released. Repeat the mancuver
with the YAW DAMPER OFF,

L Aileron rolls. Right and left aileron rolls shall be performed in level flight berween 5,000 to 10,000

feer ar 190 KIAS, Full throw lateral stick should he obtained smoothly with no restrictions, Ab-

normally low roll rates should be noted. Full aileron control deflections should produce 360-degree
rolls in 4 seconds or less at 190 KIAS,

Stalls. Perform stalls in the take-off, cruise, power approach, and landing configurations, Check for

the presence of seall warning buffet, rudder pedal shaker operation, yawing, and excessive roll-off.

A mild roll-off in either direction at the stall break is acceptable, An abrupt roll-off with 45 degrees

or more angle of bank is unacceptable.

. BETA CHECK.

=

=

I

e

®

b

a. Trim the aircraft out at military power at approximately 150 KIAS.

b. With the condition levers in the T.0./LAND moede, pull the power levers to the hard stop. Check that
rpm indications begin to droop on both engines at approximately 95 to 105 KIAS. Droop does not have
to occur simullaneously on both engines provided mismatch yawing thrust is acceptable. Continue to
decelerate to 85 knots,

Note any excassive yaw tendencies. Ball displacement should not normally exceed one ball width, left
or tight during this check,

o

CLIMB AND LEVEL FLIGHT 10,000 FEET (PROFILES ABC)

ABC 26.  Aircraft Performance.

Trim the aircraft at Military power, stabilize for 3 to 5 minutes, and record instrument readings.
a. OAT,

b. Torque.

c. RPM.

d. T.LT./EGT.

e. Oil pressure.

f. Airspeed.

A 27, Ant-G Suit Valve,

a. The anti-G suit system should be checked for adequate pneumatic pressure.

b. Check modulating valve for case of operation and absence of sticking by manually depressing it
several times,
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A 32
AC 33
A 34,
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Heat-Vent-Defrost Operation.

a. Pull RAM AIR knob and check for airflow from defrost ducts.

b. Pull TEMP knob and check for increase in air temperature.

c. Pull CKPT AIR/DEFR knob and check for airflow diverted from defrost ducts to cockpit vents,
d. Position BLEED AIR switches to EMERG OFF to test for proper operation.

. Landing Gear.

. Slow arieraft to 120 KIAS. Check emergency extension by pulling the hydraulie pump control circuit
breaker and placing landing gear handlc down. Reset circuit breaker

b. Check normal operation by eycling landing gear two times, Retraction should require approximately 10
seconds; extension should require approximately 7 scconds,

. WHEELS Warning Light.

a. Set condition levers to T.O./LAND, gear and flaps up, and retard both power levers—ensure illumination
of wheels warning light.

b. Below 158 knots lower landing gear, light should go our,

<. Lower 407 flaps below 130 knats; light should remain QUT,

d. Raise landing gear; light should flash at any power setting.

<. Position power levers well forward in quadrant and raise flaps; light should extinguish as flaps pass 309
position.
Flaps.

. Cyele flaps two times by normal control system and note proper indication of flap position.
b. Place flap handle in HOLD, cycle flaps with the ALT FLAPS switch, Extension should not require more
than 60 seconds.

. Electrical System.

a. Check gencrator voltage at 27.5 (¥0.8) volts, Turn each gencrator off tindividually) and reset.
b. Check generator-out caution light comes on and goes out immediately after RESET is selected. No
equipment should fail as a result of one generator being off.

¢. Generators parallel. Turn on all COMM/NAV equipment and all interior and exterior lights so
that the electrical load on both generators totals 100 amperes or more. A difference of up to 50
amperes is peemissible when the sum of the two generators is less than 100 amperes; 15 amperes
maximum difference should be maintained when the sum of the two generators is 100 amperes or
more.

Engine Shutdown.

a, NTS check. Move the left condition lever to FUEL SHUTOFF while power lever is at Military RPM;
RPM should decrease to below 40% within 30 seconds or less.

b, Feather check. Retard left condition lever to FEATHER & FUEL SHUT-OFF. Propeller should be fully
feathered in 2 scconds or less.,

<. Perform air start and repeat procedures for right engine,

- UHF Radio (AN/ARC-51).

a. Check transmission and reception for signal strength, quality of speech, and noise at various fre-
quencies, altitudes, and distances,

b. Proper function of squelch disable mode.

. UHE/ADF (AN/ARA-50).

a. ADF for audio reception on known station location within 110 miles.

b. Indicated bearing should be within = 5 degrees true bearing and bearing needle should not "hunt”
more than = 1 degree.




PROFILE

A

AB

NAVAIR 01-60GCB-1 Section 111
Part §

>

. VHF-FM Radio (AN/ARC-54/AN/ARC-131).
a. Check transmission and reception for signal strength, speech quality, and noise at various altitudes,
relative bearings to station, and distances up to 50 miles.
b. Proper function of squelch disable mode.
c. Check homing on No. 2. VHF-FM.

b1

. TACAN [AN/ARN-52(V)}.
. Check LD, signal.
Check bearing indication.

. Switch function to T/R and check for absence of "OFF” flag and indication of distance to go in range
window,

Check air-to-air DME functions.

noe

ad

38,

=

IFE-SIF [AN/APX-64(V)].
a. Check all modes.

39. Compass System (AN/ASN-75) Check.
a. Check for agreement with magnetic compass on three cardinal headings.
b. Check reser capabilicy by offserting and recentering annunciator indicator.

40. HF Radio (AN/ARC-120).
a. Transmission and reception for signal strength, speech quality, and noise in all three modes.
b. RF sensitivity control for proper operation.
. Check frequency retuning for satisfactory performance.

DESCENT
4. High-Speed Dive.

a. Inadive, obrain 350 KIAS. Roll 60 degrees left and right to check stick force gradient.

b. Perform symmetrical pull-out at maximum allowable “g’s” and check for airframe buffet. (Do not
overrorque.)

LANDING
42, Reverse Thrust—Check for rpm, torque effectiveness, and directional control,

43. Wheel Brakes—Check for equal pressure and effectiveness during taxi.

44. Nose Wheel Steering—Directional control during roll-out.
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SECTION IV~FLIGHT CHARACTERISTICS

TABLE OF CONTENTS

Introduction ... S 41
Flight Control Characteristics . S,
Flight Characteristics oo 4-2

Normal Stalls .
Accelerated Stalls
Stall Procedures

INTRODUCTION

The unique design of the lateral control system, coupled
with the conventional arrangement of the longitudinal
and directional systems, provides for acceptable handling
qualities throughout a wide range of airspeeds and con-
figurations within operational center-of-gravity loadings,
Control harmony is excellent and trim rates and limits
are more than adequate for most fight conditions. The
flight characteristics of this aircraft in general are similar
to those of other straight-winged, conventionaliy con-
trolled aircraft with the exception of high-speed rolling,
sudden engine failure, and longitudinal oscillation char-
Acteristics.

FLIGHT CONTROL CHARACTERISTICS
LONGITUDINAL CONTROL CHARACTERISTICS

Longitudinal control is accomplished through conven-
tional dual control sticks in the forward and aft cockpit
which are connected by bellcranks, rods, and cables o
two spring tabs in the trailing edge of the elevator.
When the control stick is moved forward or aft, the
clevator spring tabs (outboard) are mechanically posi-
tioned up or down proportionate to stick travel, These
tabs acc as aerodynamic boost surfaces utilizing airflow
to position the elevator. Two geared rabs (inboard) are
incorporated ta provide aerodynamic boost. External
counterweights are fnstalled ar the chordwise centerline
of the upper and lower portions of the elevator leading
edge for maneuvering balancing and a viscous damper
is installed in the system to reduce longitudinal oscilla-
tions, At zero airspeed, the elevator system, including the
control stick, rests in the position determined by the
pitch trim setting. To move the spring tabs in this condi-
tion, the stick must be pulled or pushed far enough to
drive the elevator to the surface cravel limits. At this
point, stick forces increase and further stick movement
moves the spring tabs. With flight speed dynamic pres-
sure loading, the spring tab/elevator sequence is re-
versed, making the stick operate the tabs initially and
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aperating the elevator directly when the tab spring force
is overcome, The pitch teimy system provides positive,
stable elevator trim, permitting long-period stability for
“hands-off " attitude contral. Below 150 KIAS, pitch
crim capacity is approximately 20 pounds stick force,
nose up or nose down, Elevator travel is 35 degrees trail-
ing edge up and 25 degrees trailing edge down. Spring
tab travel is 28 degrees trailing edge down and 20 de-
grees wailing edge up.

LATERAL CONTROL SYSTEM

Lateral control is accomplished through an aileron-
spoiler system. The concral stick, located in the pilor's
cockpit, is connected by belleranks, rods, and cables to
full-span spring tabs in the trailing edge of each aileron.
The spoilers, consisting of four rotating spoiler plares
located in each wing, ate linked to the aiferon and rocate
out of the wing when the trailing edge of the respective
aileron is deflected upward by stick miovement. Under
no-load condicions, the lateral control system presents an
upfamiliar, “disconnected” feel. The force gradient wich
lateral movement of the stick is very light, cantrol stick
centering is totally absent, and no positive “neutral”
point is apparent. As in the longitudinal system, the
stick must be deflected laterally until the aileron travel
limit is reached (approximately half stick) to move the
spring tab under no-load conditions, A slight increase
in force gradient is then felt and furcher stick movement
moves the spring tabs. Flight dynamic pressure (specds
above 20 knots) loading reverses the tab/aileren
sequence with stick movement initially moving the spring
tab and driving the ailerons when full tab spring force
is overcome. Proper operation of the lateral system is
evident if the spoilers, which can be seen from the cock-
pit, operate (rotate upward) on the side toward which
the stick is deflected, To reduce aircrafc picch-yaw-roll
coupling during full deflection rolls above 338 KIAS,
the spoiler plate projection is reduced by the spoiler
shifter mechanism to 20 degrees above the wing mold
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line for full-up aileron deflection. Interruption of air-
craft electrical power during ground operations will pro-
duce an audible "clunk” which is the eleccromagaetic
control clutches disengaging from the spoiler system, A
spring between the tab linkage and aileron provides for
positive force gradients and the ailerons are intercon-
necred by cables and linkages to prevent up float and o
assure synchronized action. The stick force relief capacity
of the lateral tim system is 5 pounds left or right, Maxi-
mum aileron travel is 25 degrees up or down.

DIRECTIONAL CONTROL SYSTEM

Directional control is exercised through conventional
pedals in the forward and aft cockpits by bellcranks,
rods, and cables to rudders, The left-hand pedal moves
both rudders to a rrailing edge right position. The yaw
trim system provides pedal force relief capacity of 83
pounds left or right. Vertical stabilizer travel is 25 de-
grees left or right.

FLIGHT CHARACTERISTICS
TAKE-OFF

Dircctional control is available almast immediarely after
initiztion of ground roll as propeller wash covers nearly
the eatire span of both vertical stabilizers. Light brake
application or nose wheel steering may be necessary for
fine alignment adjusunent below 20 knots

Note

Nose wheel steering to the left is extremely
weak and a slight amount of left brake may be
required to achieve effective steering to the left.

Lateral control becomes weak effective ar 20 knots and
longitudinal control is sufficient to rotace the aircraft
10 knots below the take-off speeds. Refer to Section X1,
Part 2. With normal trim setting of one-half unit nose
down, a slight positive stick force is required to rotate
the sircraft to a normal take-off attitude, For maximum
performance take-off, the control stick must be pulled
full aft 5 knots below minimum take-off speeds (figure
11-9). In crosswinds in excess of 10 knots, a pronounced
up-wind wing sise is evident. Though lateral control is
insufficient to maintain wings-level attitude until just
prior to life-off, directional control with rudders is more
than adequate to maintain heading in crosswinds up to 20
knots. Rotational longitudinal control effectiveness is
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sensitive to center-of-gravity loadings with force require-
ments reducing as center-of-gravity location shifts afe;
however, even at the aft service loading, longitudinal
force requirements are sufficient to preclude uninten-
tional overrotation. Trim requirements wich gear and
flap retraction are light and climb-out attitudes are easily
maintained,

LOW-SPEED FLIGHT

The aircraft is responsive and maneuverable to near
stalling speeds in all configurations and loadings.
Though maneuvering stick force requirements are some-
whar high below 140 KIAS with flaps up, maximum
available load factors (“g's") are well within normal
pilot capabilities. Lowering the flaps to T/O (20 de-
grees) reduces maneuvering stick force requirements,
increases rate of turn, and reduces radius of turn provid-
ing an excellent reconnaissance or station keeping plar-
form. Full flaps (40 degrees) allow for very slow
airspeeds and minimum radius of turn, Care must be
taken with light stick forces and slow acceleration char-
acteristics which are associated with full flap operations.
Refer 1o LANDING, in Section III, Part 3. Though
yaw from roll becomes adverse below 140 KIAS, it is of
small magaitude and easily countered with rudder at all
flying speeds. Lateral respunse may appear sluggish uncil
the pilot becomes familiar with azircraft handling char-
acteristics. Lateral control effectiveness is adequate for
all flight conditions, The zircraft is primarily a “tab.
flown” platform; longitudinal and lateral control sarfaces
may be moved when tab limits are reached, the resultant
increase ini pitch or roll rate is negligible,

HIGH-SPEED FLIGHT
LONGITUDIMAL

Steep, power-on dives from altitudes above 12,000 feet
allow speeds near design limit to be atained. As speed
increases, nose-up stick forces build up rapidly and
maneuvering force requirements are greatly reduced, Due
to this design characteristic, ensure that "g" limies duting
pullouts or pitch maneuvers at high airspeed are not
exceeded. Stick forces are easily trimmed out throughout
the flight envelope to near limit speed. On entry into
rurhulent air above 150 knots, a low-frequency vertical
oscillation may be evident in the forward cockpit. This
effect is due to natural flexing of the wing between the
booms and the fuselage and is most noticeable between
200 and 210 knots,
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LATERAL

Roll response increases greatly with increasing airspeed.
At 200 knots with maximum external load, full stick
deflection provides approximately 55 degrees of roll
within 1 second, At high speeds, steady-state roll rates
in excess of 160 degrees per second, have been observed.
Full lateral stick deflection rolls at high speeds (300
KIAS or higher) produce lateral acceleration as high as
0.5 "g”" with attendant roll rates nearing 200 degrees
per second. Abrupr rolling maneuvers (reversals) in this
speed range cause fairly large sideslip angles to be gen-
erated on recovery. A moderate amount of favorable
yaw (in the direction of roll) exists above 160 knots. As
a function of this favorable yaw, high-rate rolling ma-
neuvers at high speeds also produce "g" transients of up
to + or — 2.0 "g's,” depending upon speed and rate of
roll. A full lateral control input roll above 250 KIAS
will produce enough "g" transients to lift the pilot off
the seat after 180 degrees of roll.

Rapid lateral cycling of the control stick at high
speed may excite the aircraft natural frequency.
Full lateral stick deflections are restricted to no
greater than 1 cps.

LATERAL-DIRECTIONAL

Abruptly exccuted rolling maneuvers at speeds below
150 KIAS generate a moderate amount of adverse yaw
(away from the direction of roll). At speeds above 160
KIAS, yaw generated as 2 function of roll reverses to
become faverable, Adrcraft directional damping is some-
what weak and appears as a slight “Dutch-Roll” to the
pilot. A yaw damper system is installed to reduce direc-
tional oscillations during air-to-ground weapons deliv-
eries. With the yaw damper engaged, system signal inputs
to the rudder will be felt at the rudder pedals. Approxi-
mately 100-pound pedal force is required to overcome
yaw damper authoriry.

NORMAL STALLS

Though stall characteri
tion and power, the stall itself is mild and recovery posi-
tive. Power-on stalls are characterized by high pirch

ics vary slightly with configura-

Section IV

angles (angles of attack up o 30 degrees), slight direc-
tional wandering, stick force lightening, random pitch
oscillations, and increasing rate of sink. Airframe buffet
is unnoticeable and rapid roll-off occurs ar stall break.
Roll-off at stall is generally in the direction of the engine

which is producing the least amount of torque. Lowet-

ing the fAaps or reducing power increases the amount of
airframe prestall vertical buffet and reduces roll-off rate
at stall, Stick force lightening and directional wandering
are apparent regardless of flap or power secting. At stall,
the aircraft pitches down and rate of roll-off is dependent
on yaw excursion rate accompanying the stall. Contral
may be regained ac any point by relaxing control stick
back pressure. A stall warming (pedal shaker) system
provides warning 1 to 7 knots above stall.

Sral

sult in steep nose-down atditudes (vp to 70

n the power approach configuration re-

degrees) with airspeeds in excess of the flap
limit speed and altitude loss up to 400 feet

befare recovery is effected.

Depending on power and aircraft configuration, the rud-
der pedal shaker is activated 1 to 7 knots above stall
speed during normal 1-g stalls. Dependent on rate of
entry, the pedal shaker may not activate prior to acceler-
ated stall.

ACCELERATED STALLS

Accelerated stall warning is experienced in the form of
buffet with severity and warning margin depending upon
initial speed, “g” load, gross weight, and how rapidly
“g" is applied. At stall, the aircrafe usually pitches down
and, as in normal stalls, rolls into the engine developing
the lower torque, Directional oscillations prior to stall
increase with higher flap sercings. With full flaps (10
degrees), yaw excursions as great as 30 degrees have
been noted,

Note

For stall speeds, see figures 4-1 and 1142,
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STALL SPEEDS
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INDICATED AIRSPEED — KNOTS
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GROSS ANGLE ANGLE ANGLE
FLAPS WEIGHT OF BANK—0° OF BANK—30° OF BANK—60°
—POUNDS | LOAD FACTOR—1.0 | LOAD FACTOR—1.2 | LOAD FACTOR—2.0
GEAR | GEAR GEAR GEAR GEAR | GEAR
up DOWN up DOWN up DOWN
0° 8,000 75 81 81 87 106 15
10,000 84 91 90 98 119 129
12,000 92 100 99 107 130 141
14,000 99 109 106 17 140 164
20° 8,000 60 64 65 69 85 90
10,000 72 76 77 82 102 107
12,000 85 88 91 95 120 125
14,000 95 98 102 105 134 139
40° 8,000 56 56 60 79
10,000 68 68 73 96
12,000 79 79 85 112
14,000 90 90 97 127
R ek - R
.(’g@_ﬁ,@ﬁ:;;;‘*g.x‘ e‘;ifiw&;%* &_,;gg;é
el S e e .
0° 8,000 59 59 64 64 84 84
10,000 70 70 75 75 99 99
12,000 81 81 87 87 115 15
14,000 89 20 96 96 126 126
20° 8,000 50 50 54 54 71 71
10,000 60 60 65 65 85 85
12,000 70 70 75 75 99 99
14,000 78 78 84 84 110 10
40° 8,000 44 44 47 47 62 62
10,000 54 54 58 58 76 76
12,000 63 63 68 68 89 89
14,000 72 72 78 78 102 102
Vhi-1-468
Figure 4-1
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STALL PROCEDURES

All stall maneavers should be performed with the candi-
tion levers in the T.O./LAND position and be fully re-
covered by 4000 feet AGL. Prior to commencing any stall
maneuvers, the pilot will ensure the area required ro
clear the maneuver is clear. All stall maneuvers should
be approached with the thought in mind of mini

altitude loss.

POWER ON

The power-on stall is accomplished ar Military power by
raising the nose 30 degrees above the horizon and hold-
ing this attitude until the seall. Recovery is effected by
lowering the nose and raising the landing gear if ex-
tended.

POWER OFF

The power-off stall is accomplished with the power
levers at FLIGHT IDLE by raising the nose 30 degrees
ahove the horizen and holding this attirude until the
stall. Recovery is effected by lowering the nose, applying
Military power, and raising the landing gear if extended.
This stall maneuver with & power-off recovery is accom-
plished by establishing a 130-knot descent with power
set to simulate a flamed-out condition, Trim the aircraft
for this attitude. Raise the nose 30 degrees above the
horizon and hold this atditude until the stall. Recovery
is effected by lowering the nose slightly helow the 130-
knot attitude. Maintain this attitude until regaining the
130-knot descent.

APPROACH TURN

The approach tun stall is accomplished in the normal
landing configuration and power levers set at FLIGHT
IDLE. Establish 2 wings-level descent at approach airspeed,
determined by gross weight, and trim aircraft for this
attitude. Roll into a 30-degree angle of bank and raise
the nose 10 degrees above the horizon. Hold this sttitude
until the stall. Recovery is effected by lowering the nose,
applying Military power, leveling the wings, and raising
the landing gear,

ACCELERATED

The accelerated stall is accomplished with flaps sec at
20 degrees and power set as required to maintain 110
KIAS. Roll into 60-degree angle of bank and apply back
stick until stall occurs. Recovery is effected by relaxing
back pressure, applying Military power, and solling to
the wings-level attitude. High-speed accelerated stall can
be accomplished in the same manner with the exception
of an entry airspecd of 160 KIAS and flaps up.

Section IV

SPIN AVOIDANCE

A spin requires the simultaneous achievement of stalled
angle of attack and yaw. If either of these conditions is
absent, the aircraft will not enter a spin. For erect stalls,
angle-of-attack informarion is displayed on the angle-of-
attack indicator and indirectly through the rudder pedal
shaker. Maintaining angle of attack below 25 units or
below that required to activate the rudder pedal shaker
is an effective means of avoiding a stall. Maintaining
zero sideslip is effected by keeping the ball of the trn-
and-bank indicator centered.

SPINS

Spin characteristics of the OV-10A aircrafc were deter-
mined by intensive wind tunnel tests, contractor flight
tests, and Navy flight tests, These tests all indicate that
the aircraft is not prone to unintentional spins in sym-
metric powee or pretrimmed asymmetric power config-
urations. However, the aircraft will spin easily from
untrimmed asymmetsic power configurations and will
readily spin in any configuration provided pro-spin con-
trols are applied and held. Recoveries are positive and
rapid in all configurations, Positive application of the
recommended recovery controls will produce the mose
consistent recovery characteristics. Simply releasing con-
trols will effect recovery in most cases, but is not recom-
mended hecause a developed spin made docs exist (asym-
metric power-oscillatory mode) from which recovery
cannot be effected vsing this method. Further, positive
control action will preclude nonrecavery due to an inad-
vertent application of full nuse.up trim during the spin.

ERECT SPINS
SYMMETRIC POWER

Symmetric power is defined as any combination of con-
dition lever andfor power lever position that results in
an indicated torque difference berween cngines of 200
foot-pounds or less. Elevator effectiveness is reduced at
idle power sctrings and forward center-of-gravity posi-
tions. The
these conditions and attempred spin entry usually results
in a diving spiral. However, normal center-of-gravity
positions (25%—27% MAC) and power settings between
800 and 1200 foot-pounds torque are conditions from
which spins are easily achieved.

ircraft is less prone to stall and spin under

There is a definite departure from controlled flight in a
1.-g spin entry. The entry is characterized by litle or no
poststall gyration with the nose of the aireraft falling
sharply through to 90 degrees (straight down) in one-
half turn and then pitching up to 60 degrees (down)
during the next one-half trn. Succeeding turns are char-
acterized by steep nose-down attitudes, fast rotation rates
about the roll axis, and considerable airframe buffet.

Change 1 4-5
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The spin will normally become steady-state within one
and one-half o two and one-half turns, Lateral control
opposite to spin direction (cross controls) applied con-
currently with departure from controlled flight will often
prevent the development of a spin by opposing the
build-up of hoth yaw and roll. Aileron applied opposite
to spin direction, once the spin has developed, has the
effect of slowing the tura rate and flawening the pitch
angle slightly. Aileron applied with the spin will incroase
turn rate to approximately 200 degrees per second. Turn
rates of this magaitude are best described as “extremely
fast” and multiturn spins can cause disorientation and
dizziness. External stores can produce high yaw and turn
rates (sometimes exceeding those obtainable in the clean
configuration); however, overall spin and recovery char-
tics are not appreciably altered with exrernal
stores. There is no tendency toward a flat spin mode,
Spins entered from accelerated flight conditions are char-
acterized by a sudden departure from controlled flight
and @ one and onc-half to two and one-hall turn snap
coll. The nose falls through to & near vertical atcitude
and the ensuing spin closely resembles the spin resulting
from a 1.0-g entry. Spins entered from vertical, climbing
flight are characterized by tail-sliding (if zero airspeed
is obtained) or rolling pitchover. Aerodynamic feedback
in the control system is experienced during tailslide, but
the pilot’s counteracting force requirements are light. A
typical erect spin results after one-half 1o one incipient-
type turn. Altitude loss during the preceding spins varies
berween 300 and 700 feet per turn, Spins in the power
approach configuration, with either 20- or 40-degree flap
deflection, are much the

acter

me a5 the spins in the pre-

ceding description. The steep nose-down attitude that
follows the first one-half turn will result in recovery
airspeed approaching flap and landing gear limit. Spins
in excess of one turn will likely result in limit speeds
being exceeded during recovery. Altitude loss during
recovery from landing gear and flaps dawn spins is ap-
proximately 2000 feet.

ASYMMETRIC POWER

Spins entered with a large asymmetric power condition
result in large pitch oscillations and high rurn rates.
Spins with one engine at MIL and the other engine at
IDLE power can become violent. Developed spins can
occur under these conditions without application of pro.
spin rudder. Departure from controlled flight is charac-
terized by sudden yaw and roll into the inoperaive
engine. If pro-spin rudder is applied concurrently with
this departure, the ensuing roll rate exceeds the turn rate
to the extent that an apparent outside snap roll oceurs
with the nose passing vercically down, then returning
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to level or above by the completion of one turn, This
gyration resembles an oblique cartwheel. A sudden slow-
ing of roll and pitch ratc oceurs in the second or third
turn. This usually appears to the pilot as a momentary
slowing and flattening of the spin, Very deep stall pene-
trations (70 degrees angle of artack or greater) can occur
during the most violent of these spins. Yaw, roll, and
pitch excursions are of such race and mplitude that high
"g" forces are exerted on the pilor's body and control
placement requires considerable force, However, all
asymmetric power spins do not develop to such violent
proportions. Forward center-of-gravity pasitions, reduced
asymmetric puwer, and internal fuel consumption (to
reduce lateral moment of inertia) all have a moderating
effect upon the spin. Nevertheless, it is important for the
pilots to realize the magnitude that the gytations can
assume so that if a pilot should encounter such a spin,
it can be recognized as a knowo aerodynamic character-
istic and one from which recovery can be positively
effected. Spins of this type can be easily avoided by fly.
ing in balanced flight when maneuvering with an inop-
erative engine and/or by quickly recovering from asym-
metric power stalls,

ERECT SPIN RECOVERY

The spin recovery technique for all configurations is rud-
der oppusite tw spin direction, newtral aileron, neutral to
slightly forward stick. (Neurra] stick requires forward
stick pressure due to the high “up” float forces on the
elevator during the spin.) True spin direction is always
indicated by the turn needle; therefore, the turn needle
should be used as the primary instrument for determin.
ing spin direction. This is especially true if accurate out-
side visual cues are not available. Normally, control
forces required for spin recovery are moderate. However,
pilots must be aware that asymmetric power spins can
semetimes produce deep stall penetrations which require
strung forward stick pressure to ensure proper recovery
control placement. The required forward stick force may
reach 115 pounds and it is recommended that the pilot
use both hands to position the stick in these cases, I
proper cecovery control placement duting asymmetric
poswer spins may significantly delay or entirely preclude
spin recovery. Recovery in all configurations is positive
with proper flight control placement. Asymmetric power
spins usually require one and one-half turns for recovery,
while symmetric power spins usu ¥ require only one
half turn to recover. The nose-down attitude will be
steep and altitude loss from initiation of recovery con-
trols to wings-level flight is approximately 2500 feet.
Airspeed build-up during the dive tecovery is rapid and
significant g force is quickly available for pull-aut.
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Progressive stalls/spins will normally not be encoun-
tered, The aircraft will recover from all spins, with cor-
rect flight control placement, regardless of power con-
trol lever position (including asymmetric). However,
power increases rurn rate and alticude loss during the
recovery dive, Power oppasite to spin direction has very
little effect once the spin has developed and, therefore,
is of no value as a spin recovery technique. For standard-
ization and simplification, it is recommended that the
power control levers be placed in FLIGHT IDLE during
recovery.

ERECT RECOVERY PROCEDURE

1. Power lever—FLIGHT IDLE.

2. Rudder—FULL AGAINST SPIN.

3. Elevator—NEUTRAL TO SLIGHTLY FOR-
WARD,
Aileron—NEUTRAL.
Gear and faps—UP.
When rotation ceases, neutralize rudder, allow
build-up of airspeed, and effect pull-ouc,

INTENTIONAL SPINS

Intentionally spinning can significantly increase a pilors
overall knowledge and confidence in his aircraft. How-
ever, intentional spins do entail certain hazards, regard-
less of ease of recovery, Perhaps the greatest hazard is
that of pilot complacency after experience is gained.
Complacency may lead a piloc to prolong spins unnec-
cessarily or to commence them from o low an alrirude,
thereby not providing an adequate safety margin. Com-
placency or false confidence may lead to unauthorized
experimentation with entries or configurations such that
unpredictable results may be encountered. Further, the
characteristically fast turn rate of the OV-10A aircraft
can possibly induce dizziness if an excessive number of
spins or rurns are performed. Spins will also cause gyro
precession which may require nearly 20 minutes of
level flight before accurate awitude information is re-
gained. Although the directional gyre can be instantly
reset by the pilot, he must remember to do this or large
navigational errors may result. Tests have shown chat
T-76 engine operation is reliable during erect spins;
however, low oil quantity can induce erratic engine
operation,

Prior to conducting intentional spin training in the
OV-10A aircrafr, the following series of do’s and don’ts
should be observed:

SRS

DO:

1. Know recovery procedures thoroughly.

2. Spin in authorized aerobatic areas only.

3. Ensure loose gear is stowed prior to commencing

spins.
. Strap in tightly and lock shoulder hacness.
. Turn off yaw damper.
Select alternate trim.
Commence recovery prior to 7000 feer AGL.
DON'T:
1. Spin with asymmetric power.
2. Spin with external stores.

RESUEN
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3. Commence spins below 10,000 feet AGL. (Higher
altitudes and the use of oxygen are recommended. )

4. if IFR weather will be encountered within
nutes after completion of spins.
5. Spin with gear and/or flaps extended.

6. Attempt inverted spins.
Continue spins if erratic engine operation is ex-
perienced.

B

The following series of spins and spin entries are per-
missible and will produce constant and predictable char-

istics. Other variations in entry, guration, or
loading may produce an unpredictable ar violent incip-
ient phase and should not be attempted.

1. ERECT, 1.0-g ENTRY, SYMMETRIC POWER.

2. ERECT, ACCELERATED ENTRY, SYMMET-
RIC POWER—Entry accelerations up to 3.0 "g's”
should be examined. “Over the top” or “under-
neath” rudder are both permissible.

3, ERECT, VERTICAL ENTRY, SYMMETRIC
POWER—Entries should be from 80- or 110-
degree nose-up artitude. True vertical (90 degrees)
entries may be performed but only if spin entry
controls are applied at 80 KIAS or above.

A complete examination of spins in the OV-10A aircraft
will explore the effects of aileron position during the
spin and symmetric power effects up to 1200 foor-pounds
of torque. Power in excess of 1200 foat-pounds is not
permissible. Condition levers may be in ¢ither NORMAL
FLIGHT or T.O./LAND,

INVERTED SPINS

Inverted spins from vertical or —1.0-g flight conditions
are characterized by che nose falling through to the 60
degree nose-down attitude as the aircrafc rotates in the
direction of applied rudder. The inverted spin has steady,
moderate turn rates (100 degrees per second ), nose-down
atticudes of 40 to 70 degrees, and negative "g” ranging
from —2.0 o +1.0 "g's” Altcude loss during inverted
spins varies between 200 and 650 feet per turn.

INVERTED SPIN RECOVERY

Recovery procedure consists of opposite rudder (push
the rudder in the direction it tends to go) and neutral
stick. Recovery will he in a splic "S" requiring 800 to
1500 feet from initiation of recovery controls to wings-
level flight after recovery. It is recommended thar both
propeliers be feathered immediately to prevent engine
overtemperature. This action alse places the aircraft in a
known value of symmetrical thrust and allows straight
forward recovery. Engines are restarted normally follow-
ing recovery. This procedure of featheting eagines to
obrain known thrust values during spins is unorthodox,
but not unsafe, provided the pilot is mentally ready to
pecform the proper restart procedures immediately upon
recovery. The alrcraft ghides very well with a glide ratio
equal o that of both engines providing 400- to 450-
pound thrust symmetrically. The characteristics of the
power plant system can cause high asymmerical drag/
thrust relationships berween engines. Retarding the
engine condition levers to FLIGHT IDLE will usually
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cure the situation, but if the propeller governor senses a
low oil pressure, the propelles may move toward the
feathered position. With the engine still ignited, high
cdrag will result on that side, thus feathering the pro-
pelles will protect the engine, In an inverted spin, it is

difficult for a pilor to moniter his engine instruments,

and feathering both propellers, recovering, and restast-

ing are recommended if altirade permits.

INWERTED SFIN PROCEDURE
ATHER & FUEL SHUT.

1. Condition lever — 1

QOFF.

2. Rudder—FULL AGAINST SPIN,

3. Stick—NEUTRAL.

4. Gear and flaps—UP,

5. When rotation ceases, neutralize rudder and effect
pull-out.

6. Execute air start,

FLIGHT WITH EXTERNAL STORES

Due to the close proximity of the sponson-mounted
stote stations to the average center of gravity, external
stores effect, other than that of drag, is relatively slight.

loads result in decreased climb and cruise

Large externa
performance but no adverse rolling inertia or yaw
characteristics are exhibited, Near-limit airspeed with an
Aero 1C external fuel tank ac the centerline station,
speed warning in the form of moderate airframe huffet

is noted.

SINGLE-ENGINE CHARACTERISTICS
ENGINE FAILURE

The aircraft power plant installation incorporates a nega-
tive torque sensing (NTS) feature in order to reduce
propeller drag if engine failure occurs. The NTS system
will drive the propeller to a near-feathered condition
if a negative torque is applied to the engine by the
propeller (loss of fuel, fuel control failure, etc), Provi-
sions are not made for catastrophic failure of the pro-
peller or gearbox. Engine failure characteristics in which
NTS system
1. Yaw excursion into the failed engine. The rate of
this excursion is dependent on flight speed in refa-
tion to single-engine stall speed. The nearer to
stall, the more rapid the excussion in yaw,
2. Rapid roll-off into the failed engine coupled with
a rapid nose-dowa pitch movement.

n operation are as follows:

4-8
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Aircrafe response to engine failure with the NTS sys-
tem inoperative will greatly magnify the characteristics
as previously described.

The minimum static airspeed (no yaw, pitch, or roll ex-
cursions) is nearly the same for the negative rorque sen-
sing condition as for the full feather condition; however,
the pilot should select the FEATHER & FUEL SHUT-
OFF position of the condition lever once engine failure
has been determined,

MINIMUM SINGLE-ENGINE CONTROL SPEED
The o
speed where sudden loss of one engine (NT$ system
operating) with maximum power on the operating en-
gine, requires full lateral and directional control input to
fly the aircraft in a straight path over the ground with
wings level; however, the uircraft will descend. Slowing

mum single-engine control speed s thae air-

the aircraft 1 to 2 knots below this speed results in loss
of directional control. This speed is assentially the same
as the power-off stall speed. The minimum single-engine
control speeds for varinus gross weights are shown in
figures 11-43 through 11-45,

The minimum single-engine control speeds delineated
were determined from a series of flight rests where full
sileron and rudder were applied 1 second after simulated
engine failure. As in any twin-engine conventional air-
crafe, yaw uxcursion following engine failure is the most
important concern to the pilor. Though initial aircraft
motion following engine failure may appeat to the pilot
as an uncontrollable excursion in roll; it must be re-
membered that the aircraft is, in fact, yawing and the
RUDDER is the primary recovery control. Itis imporeant
to increase airspeed which will result in more effective
lateral-direcrional control power, As airspeed approaches
stall speed, the violence and rapidity of the roll and yaw
will increase and the aircraft may not be controllable
with rudder and aileron inputs against the rolling ten-
reeaft will rell into a spiral regardless of
maximum control deflections. The proper corrective ac-
on to step the roll in its incipient stages is to retard the
power lever of the operable engine to attain a more
balanced thrust condition, lower the nose to attain
a safe airspeed (altitude permicting), and reapply power
on the operable engine.

MINIMUM SAFE SINGLE-ENGINE SPEED

The minimum safs single-engine speed is defined as that
airspeed required (o maintain wings level and a 100 fpm
rate of climb with one engine at maximum power. This
speed is a function of aircraft gross weight and outside
air temperature. These speeds are depicted in figures
11-43 through 11-45, Numerous factors influence the
aircraft’s fiy-away capability during single-engine oper
tions. These inclide delay in reducing drag (such as f
ing to raisc the gear or jettison the stores), inadvertently
acreasing drag by premature initiation of a climb or
allowing airspeed to decrease below the minimum safe
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speed, Once the aireraft is stabilized and rrimmed, han-
dling characteristics with one engine shut down and the
propeller feathered are good. Exercise caution and care-
fully cross-check airspeed, vertical velocity, and altitude.
Thé airspeed differential for rudder shaker operation
may decresse to within 1 knor above stall speed.

Should engine failure occur at or near stall
speed, or if the aircraft is stalled during single-
engine operation at altitudes below 1000 feer
AGL, safe recovery may nat be possible,

SINGLE-ENGINE HANDLING

Once the aircrafe is stabilized and trimmed, handling
characteristics with one engine shut down and the
propeller feathered are good. Relatively high rates of
descenc may be generated, which are deceptive if the
flight instruments are not cross-checked, particulacly
under conditians of poor visibility. Under these condi-
tions, exercise caution and carefully cross-check air-
speed, vertical velocity, and altitude. The airspeed dif-
ferential for rudder shaker operation may decrease to
within 1 knot above stall speed.

Section IV

Intenticnal single-engine proficiency maneu-
vers shall not be carried below 4000 feer ter-
rain clearance. Such maneuvers conducted be-
low single-engine minimum control speed may
result in one-fourth to one-half trn incipient
spins due to wing seall

ANGLE-OF-ATTACK RELATIONSHIP

Figure 11-46 shows the relationship of aircraft angle of
atrack in degrees ac the fuselage reference line and in
units indicated angle of attack to gross weight, dive
angle, and calibrated airspeed. By examining the angle-
of-artack block, it is seen that the effects of power
change (berween cruise power and Military power) have
a large effect on angle of attack.

FLIGHT CHARACTERISTICS WITH

TWO LIKE ENGINES

Flight characteristics with two T-76-G series Jeft or right
rotating engines are essentially the same as the basic aireraft

configuration. The following changes should be noted:

1. Strong yaw reaction due to engine torque at high
power setrings at low speeds.

s

With flaps extended, a mild nose left yaw occurs
with two right engines (counterclockwise rotating
propellers) and @ mild nose right yaw with two
left engines (clockwise rotating propellers).

3. Slight increase in trim change requirements with
speed and power changes.

4-9/(4-10 blank}
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PART 1 — GROUND EMERGENCIES

INTRODUCTION

The procedures contained in this section are considered
best for handling various emergencies that may be
expected to occur. Only single failures are considered;
however, each failure presents a different problem. A
thorough knowledge of these procedures will betrer
equip you to handle em: :gencies. Even though the
procedures are considered to be the hest possible, sound
judgment must be used when confronted with multiple
emergencies, adverse weather, low aldtudes, etc. The
recommended procedures in this section are meant to
cover actions to be taken by the PILOT ONLY. Under
most conditions, the trained ohserver or copilot may he
expected to offer assistance in radio coordination, check-
list reading, or other such assistance as the pilot may
require,

The pilot’s warning and caution lights (figure 5-0) will aid

the pilot to determine the nature of the equipment
malfunction.

SPECIAL INSTRUCTIONS

The following terms indicate the degree of urgency in
landing the aircraft.

1. Land immediately—Self Explanatory. g

2. Land as soon as possible—Means land at the first
site at which a safe landing can be made.

3. Land as soon as practicable—Means extended flight
is not recommended. The landing site and duration
of flight is at the discretion of the pilotin command.

Pracedures with an asterisk (*) before each step are con-
sidered critical action and must be performed immediately
without reference to the checklist if the emergency is not
to be aggravated, and injury or damage is to be avoided.
Procedures appearing without an asterisk (¥) are non-
critical and reference to the checklist is recommended.

FIRE

ENGINE FIRE ON START/HOT START

An engine fire/hot start will be indicated by an excessive
EGT beyond limits. Proceed as follows:

*I. Condition lever—FUEL SHUT-OFF,
*2. FUEL EMERG SHUT OFF switch—SHUT OFF.
*3. AIR START switch—CRANK.

4. 1f fire persists, call for fire fighting assistance.

Change 1 5-1
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*5. START switch—ABORT.
6. AIR START switch—RELEASE,

CAUTION

It is imperative that the START switch be moved
to ABORT prior to release of the AIRSTART
switch. If these steps are reversed, the start cycle
will  be momentarily reinitiated  introducing
ignition and start fuel into the combustion
chamber increasing the probability of residual fire,

7. BATTERY switch—OFF,

NMECT, if used.

9. Abandon aircrafe. (Refer to EMERGENCY
GROUND EGRESS.)

ENGIME MACELLE FIRE

=

External power—DISC

An engine nacelle fire will be indicated by a nacelle fire
warning light.

*1. Condition lever — FEATHER & F
OFF.

L SHUT-

=
N

. FUEL EMERG SHUT OFF switch—SHUT OFF.

. START switch — ABORT (when starting).
4. BATTERY switch—OFF,

. Abandon aircrafe. (Refer 0 EMERGENCY
GROUND E )

Placing the condition lever in the FEATHER and
FUEL SHUT-OFF position prior to having taken
the propeller off the “start locks” will NOT
feather the propelier. It will continue to windmill
as alter a normal shutdown. Therefore, extreme
caution should be used in exccuting emergency
ground egress procedures,

ENGINE FIRE ON SHUTDOWN (PROPELLERS
UNFEATHERED)
*1. Condition lever— FUEL SHUT-OFF.
*2. FUEL EMERG SHUT OFF switch—SHUT OFF,
3. BATTERY switch—ON,
4. AIR START switch—HOLD IN CRANK,
3. START switch—START,

prerragr g R S - P - g g 44 4 4 A A 5 4

=

. Puwer lever—GROUND START.

§ 52 changs 1
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CAUTION

Starter limits should not be exceeded.

+ 1E fire persists, call for fire fighting assistance.

8. START switcch— ABORT.

ke

. AIR START switch—RELEASE,
10. BATTERY switch—OFF,

1L Abandon aireraft. (Refer to EMERGENCY
GROUND EGRESS.)

ENGINE FIRE ON SHUTDOWN (PROPELLERS
FEATHERED})

Duting engine shutdown, inadvertently placing th
dition levers to FEATHER & FUEL SHUT.O
stead of FUEL SHUT-OFF, may cavse an internal fire
as a result of raw fuel having heen dumped into the hot
combustion chamber from the fuel control. If fire results,
proceed as follows:

1. Propellers—CLEAR.

2, BATTERY switch—ON.

3. Fuel emergency shul-off swileh—SHUT-OFF.
4. Power levers—FULL REVERSE.

5. Condition levers—FUEL SHUT-OFF.

6. AIR START switch—HOLD IN CRANK.

It is imperative that the AIRSTART swirch be
held in the CRANK position before the START
switch is moved to START 1o ensure that ignition
and start fuel are not momentarily activated

7. Power levers—FLIGHT IDLE (when blades are
unfeathered).

8. START switch—START.

9. Crank engine(s) until five is blown out; if fire
persists, call for fire fighting assistance,

. START switch—ABORT.

11. AIR START switch—RELEASE.

=

CAUTION

The START switch must be moved to ABORT
prior to recleasing the AIRSTART switch to
prevent momentary reactivation of the normal
Start sequence.

12, BATTERY switeh—OFF.
13. Abandon aircraft. (Refer to EMERGENCY
GROUND EGRESS.)
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PILOT'S WARNING AND CAUTION LIGHYS

UEL LOW
B LR
SPOILER |

auTH: |

2 .rus B. FUEL,
‘8aost | ‘Boogy

ho!

COLOR CONDITION CORRECTIVE ACTION

WHEELS WARNING (0} RED ANY GEAR NOT EXTENDED AND LOCKED, ADVISORY
IFLASHING} | EITHER COMDITION LEVER AT T.0./LAND AND:
1. POWER LEVERS RETARDED, OR

2. FLAPS 30 DEGREES DR MORE

2. OVERTEMP WARNING RED ENGINE TURBINE INLET TEMPERATURE REDUCE POWER UNTIL TEMPERATURE
ABOVE 59510097, ISWITHIN LIMITS, IF ENGINE TEMPERA-
TUAE LIMITS HAVE BEEN EXCEEDED.
LAND A5 SOON AS POSSISLE.
3. OVERTORQUE CAUTION AMEER | ENGINE TORQUE ABOVE 2200 POUND-F EET. AETARD POWER UNTIL TORQUE
IS WITHIN LIMITS
4. FIRE WARNING {0} RED OVERHEST OR FIRE IN NACELLE, EXECUTE EMERGENCY PROCEDURE

WARMING AND CAUTIOK LIGHTS
FUEL FEED WARNING (0} RED LESE THAM 50 POUNDS FUEL IN THE ENGINE EXECUTE EMERGENCY PROCEDURE

L CHIP, 8 CHIF CAUTION AMEER | IROMMETALLIC PARTICLES ON CHIP DETECTOR | EXECUTE EMERGENCY PRO
START IGN ON CAUTION AMBER | EITHER ENGINE STARTER O IGHITION ADWVISORY
OPERATING
L GEN, A GEN CAUTION AMBER | GENERATOR OFF LINE EXECUTE EMERGENCY PROCEDURE

FUEL LOW CAUTION (0} AMBER | APPROXIMATELY 225 POUNDS FUEL I EXECUTE EMERGENCY PROCEDURE
CENTER TANK
INST FWR CAUTION AMBER | PRIMARY A/C BUS POWER FAILURE EXECUTE EMERGENCY PROCEDURE
L FUEL 80QST. A FUEL B0OST AMBER | FUFL BODST PUMP MOTIVE FLOW OUTPUT LOW | EXECUTE EMERGENCY PROCEDURE

IFF CALTION AMBER | MODE 4 INTERROGATIONS RECEIVED BUT ADVISORY
REPLIES NOT GENERATED
£ LANDING GEAR UNSAFE RED | GEAR NOT LOCKED IN SELECTED POSITION RECHECK GEAR
FILOT'S GEAR HANDLE
7. HYDRAULIC PRESSURE AMBER | LESS THAN 200 PSI ON GEMAND ADYISORY
M12/80
& HYDRAULICPUMP GREEN | HYORAULIC PUMP OPERATING ADVISORY Vi 30

0= ALSO INSTALLED IN OBSERVER'S COCKPIT
Figure 50

Change 1 §.2A/(5-2B blank)







NAVAIR 01-60GCB-1

EMERGENCY GROUND EGRESS

Should emergency ground egress become necessary, in-
stall sea pin if time permits. Retain helmet and exit by
the right canopy door if possible. Egress while propellers
are rotating is not recommended.

1. Condition levers — FEATHER & FUEL SHUT-
OFF.

. Lap belt—OPEN,
. Survival kit fittings—RELEASE,
- Riser attach fittings—RELEASE.

- Personal leads — DISCONNECT (if time per-
mirs).

6. Canopy—OPEN.

Mos W

7. Abandon aircraft,

WARNING

Placing the condition lever in FEATHER and
FUEL SHUT-OFF position priot to having taken

the propeller off the “start Tocks™ will NOT
feather the propeller. It will continue o windmill
as after a normal shurdown. Therefore, extreme
caution should be used in exXecuting emergency

ground egress procedures.

PART 2 —TAKE-OFF EMERGENCIES

ABORTED TAKE-OFF (TWO ENGINES)
The procedure required for aborting a take-off is basi-
cally the same for any emergency except on failure of
an engine. Proceed as follows for any emergency requir-
ing abort not involving failure of an enging:

1. Power levers—REVERSE THRUST RANGE, as

required.
2. Brakes—APPLY, as required.

CAUTION

If fire is involved, shut down engines as saon as
the aircraft is under complete control and
stopping is no longer a problem.

3. If unable to stop on runway, condition lever—
FEATHER & FUEL SHUT-OFF.

4. FUEL EMERG SHUT OFF switches—SHUT
OFF.

5. BATTERY switch—OFF.

ENGINE FAILURE

Engine failures fall into two main categories: those
which oceur instantly and those which give ample warn-
ing. Instant failures are most often encountered wnd
usually occur on sudden complete mechanical malfunc-
tions such as propeller shaft failure, fuel control failure,
engine fuel pump shaft failure, or turbine wheel failure.
Some engine failures are gradual, giving the pilot time
to rake corrective action hefore complete failure occurs.
Sudden engine vibration, sudden or uncontrollable rise
in temperature, propeller overspeed, or flame-our with
loss of torque are typical indications of failure.

ENGINE FAILURE/GROSS POWER Loss

DURING TAKE-OFF ROLL

If engine failure/gross power loss occurs at any time dut.
ing take-off roll, the take-off must be aborred, since it is

impossible to take off fly away single engine ac most
operating gross weights. If failure occurs ahove refusal
speed for runway length and take-off cannot be aborted
safely, due to obstructions or other factors, immediate
ejection is recommended, The pilat shall refer to Section
X1, Past 6, duting mission planning,

ABORTED TAKE-OFF [ONE ENGINE)

Aborting a take-off run at near lift-off speed presents
a different problem than thag posed by a two-engine
abort. Single-engine reverse thrust is not usable except
under optimum conditions on a hard-surface runway.
Low power reverse thrust used carefully on the operar-
ing engine may prove effective, only if surface condition
provides sufficient braking coefhicient to prevent skidding
of the opposing wheel. At speeds above approximately
80 knots, the use of opposing brake can easily result in
a blown tire. In a typical aborted take-off, following one
engine failure, use a combination of single-engine re-
verse thrust, flaps up, brakes, and nose wheel steering
o maintain directional control and to stop the aircrafr.
Nose wheel steering may prove only marginally effec.
tive. Use rudder and brakes as required,

Manually jetdsoning external stores should be
considered a lust resore procedure, as stores/
nose wheel interference is a definige possibility,

ENGINE FAILURE / FIRE AFTER TAKE-OFF

Should an engine failure accur immediately after take.
aff, the aircrafc will yaw and roll rapidly into the failed
engine. Immediately apply FULL RUDDER and FULL
AILERON to level the wings, (A reduction of power
00 the operating engine may be necessary.) The best
possible course of action, runway/terrain andfor aircrafe
contrel permitting, is to re-land the aircraft if the gear

Change 1 5-3
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is down, If any of these conditions cannot be met, ¢ject
immediately, If the engine failure occurs afrer gear re-
traction has been initiated, the hest puossible course of
action, aircraft control permiting, is to fly away. The
external stores must be jettisoned IMMEDIATELY ro
ensure a fly-away capability. In the event of a fire, if
airspeed s critical and a gross loss of power is not evi-
dent, the pilor may elect tw maintain maximum power
on both engines undl a safe single-engine airspeed is
attained. In either sitation, a failure or fire, a pre-
mature climb will result in a loss of airspeed and sig-
nificantly degrade aircraft controllability.

During mission planning, the pilot shall compute his
minimum single-engine control speed and chat airspeed
required o maintain level flight. Refer to MINIMUM
SINGLE-ENGINE SPEED charts, in Section XI, Part 6,

If, for any reason, a safe recovery cannot be
made, or if a fire is accompanied by a gross
loss of power, EJECT IMMEDIATELY.

Landing gear—UP.

*2. Maintain minimum safe single-engine speed.
3. External stores— JETTISON, if ne
*4. Engine condition lever—FEATHE
ffected engine),

*3. FUEL EMERG SHUT OFF switch—SHUT OFF
(affected engine),

ary.
& FUEL

FLAP handle—UP, as desired (above 110 KIAS).
1f fire goes out, land a5 soon as practicable.
8. If fire persists —EJECT,

Operate both power levers together in order to
actuate WHEELS warning light.

PN

MNote
® When all gbstructions have been cleared, accelerate
to the best climb speed. Before making any turns,
conditiuns permitting, climb straight ahead ro a
minimum of 1000 feet AGL and aceelerate to at
least 120 knots, All rurng should be made using

shallow bank angles, If possible, all turns should be

made into the aperating engine. Once positive
aircraft control s established, control pressures
should be trimmed out to assist jn maintaining
coordinated flight,
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® Prior to manuevering for final approzch the rudder

trim should be reduced to near neutral, This is -
accomplished by trimming until the trim newrral

Vight illuminates o by observing rudder pedal

position. Failure to neutralize rudder trim will

induce adverse yaw tendencies as power is reduced

for touchdown and roll-our,

NOSE TIRE FAILURE ON TAKE-OFF
If a nose tire fails early in the take-off run, take-off

should be ahorted, using differential reverse dirust and

light wheel braking as required for directional control,
Reverse thrust will act to lig}

heen loads on the nose gear
at low speed.

Leave the gear extended after take-off to pre-
vent possible gear well damage and to permit a
prelanding visual inspection.

MAIN TIRE FAILURE ON TAKE-OFF

I o main tire fails early in the takeoff run, ahort
take-off, using differential reverse thrust and nose wheel
steering as required. If a main tire fails juse prior to
lift-off, it may be desirable to continue take-off jn order
to stop the aircraft at reduced weight on a subsequent

landing.

When take-off is continued, leave the gear ex-
tended to prevent possible wheel well damage

and to provide prelanding visual inspection.

Lefe main tire failure may cesult in damage to
the ground safety switch linkage. This damage
may cause loss of NOSE WHEEL STEERING
and the POWER LEVER GATE SOLENOID.
In this event, use of reverse thruse can only be
gained by lifting the throteles approximately 1
inch to bypass the reverse gate (solenoid) to
apply reverse thrust. Directional control may ™
then be maintained by use of flight controls, dif-
ferential braking, and differential reverse thrust.

(Nose wheel steering will not be available.)

V4 4V B B O
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ENGINE FAILURE DURING FLIGHT rolling tendency. The aireraft will roll into a spiral in

spite of maximum control deflections. The proper correc-

L oo Hows:

Should an engine fail during fight, proceed as follows Jive actions o regain control are as follows:

1. Determine which engine has failed. 1. Retard power lever on operable engine to obtain
The aircrafc will roll and yaw into the failed a more nearly balanced chrust condition.

engine. Check engine instruments and rudder .
2. Lower nose of the aircraft to obtain a safe air-

v
f

f

PART 3 — IN-FLIGHT EMERGENCIES ';
f

f

f

f

f

f

E

pressure to determine definitely which engine
failed.

speed (altitude permitting)s otherwise EJECT.

3. Reapply power on operable engine.

2, Operative engine power lever— AS REQUIRED.
Maintain minimum safe single-engine speed.
FAILURE OF BOTH ENGINES IN FLIGHT
3, Landing gear—UP. i
: Simultaneous failure of both engines is rarely encount- |
4. Flaps—UP (minimum 110 KIAS). ered. Should such a condidon occur ar low altitude,
EJECT. If altitude permi follows: |
5. Excernal stores— JETTISON, if necessary. J altivade pernies, proceed as follovs
1. Maintain 130 KIAS. ]
6. Condition lever—FEATHER & FUEL SHUT-
OFF (affected engine). 2. Fuel quanticy — CHECK,
The feathered propeller may rotate slowly.
3. Attempt air starts.
7. Attempe air starts (if applicable).
8. Land as soon as practicable. m

If air starts cannot be obtained and optimum

Note N
forced landing is not feasible, EJECT.

If mechanical malfunction is apparent, do not N
atcempt air start of failed engine. Tura FUEL ore
EMERG SHUT OFF swicch to SHUT OFF

position (failed side only).

® Epgines may be started simultaneously.

@ Dxternal fuel cannot be mansferred in flight
without generator power.

ENGINE FAILURE BELOW MINIMUM

SINGLE-ENGINE CONTROL SPEED MAXIMUM GLIDE

The maximum glide distances available with both pro-

pellers feathered are shown in figure 5-1. These distances

are obtained under no-wind conditions by maintaining

130 KIAS. When this speed is maintained, the glide

As airspeed approaches minimum control speed, the vio-
lence and rapidity of the roll and yaw will increase.
Below minimum contral speed, aircraft will not be
controllable with rudder and aileron inputs against the
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fatio of the clean aircraft is 2

for

GLIDE DISTANCE

GEAR AND FLAPS RETRACTED
PROPELLERS FEATHERED

BEST GLIDE SPEED
130 KIAS

ALTITUDE—FEET X 1000

SL

Figure 5.1

nautical miles are covered,

ENG

Note

With the Janding gear extended, glide distance
is reduced to approximately 6 nautical miles
per 5000 feer.

INE AIR START

Air starts may be obtained below 20,000 feet over 4 wide
range of airspeeds,

oo

- FUEL EMERG SHUT OFF switch—ON,

- Condition lever— FUEL SHUT-OFF,

- Power lever— FORWARD OF FLIGHT IDLE,
. AIR START switch—ON,

Check START IGN ON light ON.

"Alreraft having AFC 61 complied wich

3-6

Pproximately 11 to 1. Thus,
every 5000 feer of aliirude lost, approximately o
Iy Pr Y
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NO WIND
DRAG INDEX 0

BASED ON: ESTIMATED DaTA (11 492-81-67)
DATA ASOF: 13JULY 1987

@ On moving the ATR START switch co ON,
the propelles will unfeather and the engine
will accelerate, If ar least 107, £pm s not at-
tained, increase aisspeed. The condition lever
shall not be moved to the NORMAL FLIGHT
position with less than 107, rpm,

® The ground start switch shall not be activated
to assist the airstart sequence, When in flight,
with one propeller feathered, actuation of the
ground-start switch for the inoperative engine
will cause complete failure of the generator
on the operating engine and failure or the
primary d-¢ bus. Placing the ground start
switeh in ABORT will Testore primary bus
power, allowing an airstart. On some aircraft*,
the gound start system is deactivated through
the ground safety switep while airhorne,

® With T.LT, system operating, the engine
temperature gage presents EGT when the

AIR START switch is in the ON position,

vi-1508
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5. Condition lever —NORMAL FLIGHT AT 10%
RPM.

Note

Light-off is primarily noted by a rise in EGT.
Drag pulse will occur during acceleration
through approximately 80% rpm.
6. AIR START switch—AUTO ABOVE 50% RPM.
7. Power lever—AD]JUST.

The ignition system is not continuous duty.
Limits: 2 minutes ON, 3 minutes OFF, 2 min-
utes ON, and 23 minutes OFF.

UNSUCCESSFUL AIR START

In the event of an unsuccessful air start attempt, proceed
as follows:

1. Condition lever—FEATHER & FUEL SHUT-
OFF.

2. AIR START switch—AUTO.
Check START IGN ON light OFF.
3. FUEL EMERG SHUT OFF switch—SHUT OFF,

4. Power lever—AS DESIRED (affected engine).

QIL SYSTEM FAILURE

Impending failure of an engine oil system may be
indicated by fluctuating and/or ab 1 oil pressure,
accompanied by surges in engine rpm and torque. Should
impending failure. of an oil system be suspected, the
affected engine should be shut down as soon as passible.
Loss of oil pressure eventually results in initiation of

antomatic feathering of the propeller accompanied by
uncontrolled rise in temperature. Intentionally retarding
the condition lever to FEATHER & FUEL SHUT-OFF
provides an earlier and a smoother propeller fearhering
drag transient than thar produced by the torque sensing
system, If oil system failure occurs, proceed as follows:

1. Coaditicn lever — FEATHER & FUEL SHUT-
OFF.

[

. FUEL EMERG SHUT OFF switch—SHUT OFF,

w

. Power lever—AS DESIRED.

s

. Land as soon as practicable.

Section V
Part3

Note
® Slight engine surge may be the result of air in
the oil system rather than an indication of im-
pending engine failure. Feathering the affected
engine will allow trapped air to escape and
usually results in normal engine operation after
air start,

®During single-engine operations, place

failed engine power lever in the FLIGHT IDLE
position, or operale the power levers simul-
taneously to ensure WHEELS warning light
capability.

HIGH OIL PRESSURE (ABOVE 120 PSI)
1. Condition levers—NORMAL FLIGHT.
2. Power lever—RETARD (affected engine).

Reduce engine rpm in an attempt to reduce oil
pressure below 120 psi.

3. Land as soon as practicable,

With high oil pressure and other abnormal
engine indications, secure engine.

CHIP DETECTOR CAUTION LIGHT ILLUMINATION

If chip detector caution light illuminates:
1. Check engine instruments for abnormal indication.
2. If abnormal, secure the engine.

3. If abnormal indications not present, continue to
monitor engine instruments,

4. Land 1s soon as practicable.

ENGINE/NACELLE FIRE

Should a FIRE warning light and/or other evidence of
fire be noted in flight, proceed as follows:

*1. Condition lever—FEATHER & FUEL SHUT-
OFF (aficcted engine).

*1. FUEL EMERG SHUT OFF switch—SHUT OFF
(affected engine).

3. External stores— JETTISON, as required,

4, If fire is extinguished—LAND AS SOON AS
POSSIBLE.

5. If fire persists—EJECT.

Change 1 5-7

|




IR 259 %S S S S\

T B A

- LT T AT T L AT LW T

'
\
\
|
|
I
|

BT VT T VW W™ W e e e — —

5-8

Section V
Part 3

Note

Gear and flaps may have to he retracted to
maintain minimum safe single-engine speed;
however, if conditions permit, putting the gear
down may preclude further damage by the tire
exploding in the nacelle.

ELECTRICAL FIRE

Circuit breakers and fuses isolate most electrical circuits,
automatically intertupting power to prevent fire in the
event of =z short circuit. If electrical fire does oceur,
usually accompanied by acrid fumes, oczone smell, and
smoke, proceed as follows:

. Generator switches (L GEN, R GEN)-OFF,
BLEED AIR switches—-EMERG OFF,
BATTERY switch—OFF,

RAM AIR knob—PULL FULL QUT,
Oxygen diluter lever—100% OXYGEN P,0).

)

All electrical equipment- OFF,
BATTERY switch—ON,

Generator switches (L GEN, R GEN)-RESET,
separtely.

[ O

=

Voltammeter—CHECK.

=}

. Isolate efective equipment,

Turn on individually, checking for highJoad
indication.

. Defective equipment—OFF,

2

. Land as soon as practicable.

ELIMINATION OF SMOKE OR FUMES

If smoke or fuel fumes enter the cockpit, proceed
as follows:

L. Oxygen diluter lever—100% OXYGEN (P,0).
2. BLEED AIR switches—EMERG OFF,

3. RAM AIR knob—PULL, as desiced.

4. Cockpit air vents—OPEN,

5. CKPT AIR/DEFR knob—AS REQUIRED,
6. All nonessential electtical ‘equipment—QFF.
7.

Land as soon as practicable,

Change 1
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FUEL SYSTEM FAILURES
FUEL BOOST CAUTION
Hlumination of a fuel boost caution light indicates re-

duced outpur of the respective fuel hoost pump. Should
one or both lights come on, proceed as follows:

- FUEL GAGE SELECT switch — FEED.

2. Plan to land before engine tank quantity reaches
FUEL FEED warning, regardless of total fuel on
board.

Note

Should both lights illuminate, motive flow may
not be available. If gravity transfer js insufficient a
descent to Jower altitude

may  alleviate the

prablem,

FUEL FEED WARNING

Hlumination of the FUEL FEED warning light indi-
cates chat the level of fuel in the engine feed tank
has dropped to approximately 50 pounds (approximately
5 minutes of flight), and may indicate that only this
amount of fuel is usable before flame-out will occur.
Should the FUEL FEED warniag light illuminate, pro.
ceed as follows:

1. Power levers—RETARD to minimum practical
torque, and reduce speed to oblain a nvse-high
attitude.

|l

Remain at current altitude until a suitable landing
area is accessible.

- FUEL GAGE select—FEED,

External Fuel transfer switch—ON,

U S

- Land as soon as possible, using a precautionary
approach landing.

o

. Monitor engine tank quantity, and prepare for
possible complete power failure.,

EXTERNAL TANK TRANSFER FAILURE

Should fuel from the external tank fail to transfer, the
electrival teansfer pump may have failed, or not be
primed. Move the EXT FUEL TRANS switch to OFF
and then ON a few times in an attempt to stact pump
operation. If this fails, porpuise the aircrafe to put slighe
negative “g's” on the aircraft or descend to lower alti.
tude and repeat transfer procedures, External tank fuel
is not recoverable in the event of a failed pump.

SNANN\NNN\\\1]
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ELECTRICAL SYSTEM FAILURES

Pilots should menitor the smmeter indication at least every
15 minutes while in flight. Normally the total ampere load
with all electrical equipment operating is less than 100
amperes. If the pilot observes readings in excess of 100
amperes, he should immediarely secure the battery switch
to determine if the batcries are the cause of the
abnormally high load. If so, the batery switch should be
left OFF and the zircraft landed as soon as practicable.

GENERATOR FAILURE

Should ene generator fail, the applicable GEN caution
light will illuminate, and, on selection of the applicable
ammeter selece (AM SEL) switch position, the voltam-
meter reads O amperes, In this case, all electrical loads
are being supplied by the remaining generator. In the
event of a generator failure, proceed as follows:

. Applicable GEN switch — RESET.

2. If the failed generator will not reset, move the
corresponding GEN switch to OFF.
3. Continue mission at pilot’s discretion,

BOTH GENERATORS OUT

Failure of both generators is a rare occurrence. Should
failure of both generators oceur, all equipment serviced
by the monitor buses is decnergized and all power is
provided by the batteries and the No, 1 inverter. Proceed
as follows:

All unnecessary electrical equipment — OFF.

2. GEN swirches — RESET.

3. If neither generator will reset, move both GEN
switches to OFF,

4. BATTERY switch — EMERG, as required,

Prior to landing, select EMERG to recover
secondary bus powered equipment.
5. Land as soon as practicable,

Note

Placing the landing gear handle in the down
position also restores secondary bus power,

Section V
Part 3
INSTRUMENT POWER FAILURE
Failure of the primary a-c bus is indicated by illumina-
tion of the INST PWR caution light, Should the INST
PWR caution light illuminate, proceed as follows:
1. INST PWR switch — INV NO. 2.

Note

Failure of the No, 2 iaverter results in loss
of TACAN and illumination of the INST
EWR caution light on selection of INV
NO. 2,

TRIM SYSTEMS FAILURES

NORMAL FAILURE

Failure or runaway of a normal trim system (pitch,
toll, or rudder) requires thar the ALT position of the
TRIM SELECT switch be selected, and that only the
altecnate trim switches be used. Should trim failure be
encouatered, proceed as follows:

1. TRIM SELECT swirch — ALT.
2. Alteenate trim switches — TRIM, as required.

NORMAL AND ALTERNATE PITCH TRIM FAILURE

If failuze of both the normal and alternate pitch trim
systems occurs, proceed as follows:

. With full nose-up failure, land wich 0 degrees
flaps.

2. With full nose-down failure, land with 40 degrees
flaps.

3. With neutral failure, use normal landing proce-

dure,

LANDING GEAR EMERGENCY EXTENSION

Emergency extension of the landing geer is accomplished
by using the normal procedure, with the following
additions:

1. Hydraulic pump circuit breaker—PULL.

2. Landing gear handle~DOWN, below 158 KIAS.

3. Airspeed—REDUCE TO 120 KIAS.

4. Increase “'g," if required, to lock main gear

Change 1 5-9
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FLAP ALTERNATE OPERATION

If the flaps fail to respond to normal selection, praceed
as follows:

L. HYD PRESS light— CHECK,

(a) If light is illuminated, udlize alternate oper-
ation,

(b) If light is not illuminated, depress nose
wheel steer button,

FLAP handle — HOLD,

. ALT FLAPS switch — AS REQUIRED,
Place ALT FLAPS switch in UP, DOWN, or
move to HOLD as required.

W

Note

Altemnate extension of flaps may require up
to 1 minute.

ASYMMETRIC FLAPS

If asymmetric flaps occur, return the wing flap select lever
0 previous position. If the condition is corrected by this
method, do NOT attempt to change the flap serting, If not,

" P B P E.
perform controllability check and recover,

CANOPY OPEN IN FLIGHT

L. Airspeed —REDUCE TO 90 KIAS.

2. FLAP handle — T/0,

3. Canopy — CLOSED,

4. If canopy cannot be closed and locked, land as
soon as practicable maintaining 10 KIAS abave
normal approach speed.

Note

If canopy remains on the aircraft, yawing to-
ward the open canopy will reduce the force
required to close and lock the door (left door
—lefr rudder).

1If canopy is lost in fight, slow-flight the air-
craft for handling characteristics before land.
ing.

D A A A AL S LSS SSSSSSS
l

5-10

TITIT T T IO TS > ar owrow e e —

ettt A £ £ L L F P IV Iy 4 A&,

Section V NAVAIR 01-60GCB-1

CARGO BAY DOOR OPEN IN FLIGHT

If aircrafe exhibits low-frequency oscillations and/or
cargo bay noises, the cargo bay door may be open. Land
as soon as practicable.

A no-flap landing is recommended. Damage to the
left inboard flap and the upper surface of the
cago bay door may result if the flaps are lowered
in flight.

STRUCTURAL DAMAGE/CONTROL
MALFUNCTION

In the event of structural damage or flight conteol mal-
function, determine the speed at which control effective-
ness becomes marginal in the landing configuration.
Maintain a minimum approach speed at least 10 KIAS
higher, If possible, a straight-in approach should be made,

EMERGENCY JETTISON

All external stores can be released electrically. All
stores except the centerline-mounted store can also be
jettisoned manually.

A complete electrical failure, including loss of
battery power, prevents release of the center-
line store under any conditions,

1. STORES EMER REL button —PRESS.
This butcon releases all external stores as long

as battery bus power is available and the air-
craft is airborne,

2. EMER ST JETT handle—PULL,
This handle mechanically releases all external

Stores except the centerline store on the ground
or in flight,
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PART 4 —LANDING EMERGENCIES

FORCED LANDING

The “zero-zero” capability of the LW-3B ejection seat
should always be considered when faced with an actual
power-off emergency, especially at night, in weather, or
over unknown terrain, Flight tests have determined
that power-off landings can be made from an overhead
pattern, starting at a high-key altitude of 2500 feet
abave the terrain. Refer to Precautionary Approach, in
this section.

DITCHING (WATER LANDING)

Under all conditions, the cjection capability afforded
overrides any conceivable advantages of ditching. Safety
studies show that when compared to ditching, ejections
offer much higher chances of safe escape. If ditching is
unavoidable, proceed as follows:

1. Follow radio distress procedure.

External stores—]ETTISON.

Loose equipment—STOW.

s owoe

Gesuit hose and communications  lead—

DISCONNECT.

Harness, survival kit straps, and lap belt—=TIGHTEN.
Oxygen diluter lever—100% OXYGEN,

Landing gear handle—UP.

5
[
7
8. FLAP handle—40 DEGREES.
9. Harness—LOCK,

0.

. Fly power-on approach, if passible.

Note

Use normal approach speeds to maintzin full
control. Unless wind is high or the surface is
rough, plan to approach parallel to the swell
pattern and attempt to touch down along 2
wavecrest just after the crest passes. If high wind
or rough surface prevails, best procedure is to
approach into the wind, atempting to touch down
on the falling side of a wave.

. Condition levers-FEATHER & FUEL SHUT-OFF,
before impacr.

12. Continue to “fly" the aircraft uncil forward motion
staps.

13, Lap belt—OPEN,
14. Parachure riser fittings—RELEASE.

The survival kit release handle shall not be pulled
until clear of the aircraft,

15. Oxygen mask—OFF.
16. Cockpit door—OPEN.
17. Abandon aireraft,

IMMEDIATE LANDING — LOW ALTITUDE
Should you be faced with two failed engines at low
altitude, and terrain features are such that a successful
landing can be made, proceed as follows:
1. STORES EMER REL button—DEPRESS, as re-
quired.
2. Landing gear handle —DOWN.

If installed, a full or partially full centerline
external fuel tank should be jettisoned.

3. FLAP handle—T/O.

4. Maintain 100 KIAS minimum,

5. Harness—LOCKED,

6. Condition levers—FEATHER & FUEL SHUT-
OFF,

7. FUEL EMERG SHUT OFF switches—SHUT
OFF,

8. BATTERY switch—OTFE,

9. Abandoa aircraft when stopped.

Change 1 511
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® Forced landings with the gear retracted pre-
sent a much higher hazard potential due to
the high wing and propellers, and reduced
impact absorption capability.

@ If a successful landing looks doubtful at any
time, EJECT.

DO NOT ATTEMPT POWER-OFF LAND-
ING AT NIGHT UNDER ANY CIRCUM-
STANCES.

PRECAUTIONARY APPROACH

If an engine fails with sufficient altitude to arrive at high
key (scc figure 5-2), and aircraft gross weight andfor
ambicnt conditions make a normal single engine approach
inadvisable, proceed as follows:

. Prior to high key:
(4) Landing gear=DOWN.
(b) Maintain minimum safe single engine airspeed.
2. High key:
(a) 2500 AGL.
(b) Slow to minimum safe single engine airspeed.

(c) Use approximately 15 degrees angle of bank
to low key.

. Low key:

(a) 1500 feet AGL.

(b) Flaps — AS DESIRED.

{¢) Landing check—COMPLETE.

(d) Use approximaely 30 degrees angle of bank

to final.

(e) Maintain minimum safe single engine airspeed.

4 Landing:

(1) Flare as required.

A S G EQERVRECRECERVNCC VL RLE N NCENNNS
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SINGLE-ENGINE LANDING

If continued operation of the remaining engine is in doubr,
use of the precautionary approach should be considered.
For 2 single-engine landing, cither & downwind entry or
straight-in approach may be used., See figure 5-3. No major
problems are encountered if the aireraft is properly
timmed  and  gross weight is reduced to normal.
Single-engine approaches should be made with no flaps and
the following minjmum airspeeds:

GROSS WEIGHT :
(POUNDS) KIAS

10,000 and below 110

11,000 115

12,000 120
Note

Prior to manuevering for final approach, the
rudder trim should be reduced to near neutral.
Failure to reduce the amount of rudder trim from
ator near maximum deflection will induce adverse

yaw as power is reduced for touchdown and
roll-out.

1. Downwind:
(a) Maintain at least minimum recommended
alrspeed.
(b) 1000 feet AGL minimum.
2. 180-degree position.
(a) Condition lever—T.0./LAND {operable en-
gine).
(b) Landing gear—DOWN,
(c) Flaps—UP
3. Final:
(2) Maintain at least mini rec ded
airspeed.

{b) Flaps — T/O may be selected when landing is
assured.
4. Touchdown—~SMOOTH FLARE,
To maintain directional control and stop the
airceaft, use rudder/nose wheel steering, brakes,
and minimal single-engine reverse thruse.
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PRECAUTIONARY APPROACH

~ REFER TO PRECAUTIONARY
APPROACH PROCEDURES

LOW KEY
1500 FEET
AGL FLAPS —
AS DESIRED

© PRIOR TO HIGH KEY

|~ GEAR — DOWN SLOW

. TO MINIMUM SAFE.
SINGLE ENGINE AIR —
SPEED. HARNESS

(DmicH Kev

2500 FEET AGL

LANDING
FLARE AS REQUIRED .

N12/80 VM-11278
Figure 5-2
Change1  5.13
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TYPICAL SINGLE ENGINE LANDING PATTERN
10,000 POUNDS GROSS WEIGHT

g

NAVAIR 01-60GCB-1

@ FINAL

110 KIAS MINIMUM R
FLAPS — AS DESIRED

WHEN LANDING ,,r"’ﬁ.

ASSURED &

180

] o
CONDITION LEVER—
T.Q./LAND -
(OPERABLE ENGINE)
110 KIAS MINIMUM
GEAR-DOWN
FLAPS-UP

@ pomunp

110 KIAS MINIMUM
1000 FEET AGL MINIMUM

NOTE

PRIOR TO TOUCHDOWN;
RUDDER TRIM-NEUTRAL

VM-1-188
N4/76

Figure 53
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HYDRAULIC SYSTEM FAILURE

Failure of the hydraulic system, duc to pump malfunction
or a broken line, would be noted by failure of the gear 1o
retract or the flaps to operate on selection and illumination
of the HYD PRESS warning light on the pilot’s scrvice
panel, Should this occur, the nose wheel STEER burtton
should be depressed to check for failure of a normal gear or
flap electrical circuit. If systems operate normally through
the nose wheel STEER burton, failure has occurred due to
an clectrical circuit malfunction. In the event of pump
failure or hydraulic fluid loss, landing gear emergency
extension and altemnate flap extension procedure must be

used.

Rewaction of the landing gear must not be
attempted with hydraulic system failure.

HYDRAULIC PUMP SHUT-OFF FAILURE

If the hydraulic pump fails to shut-off normally; pull HYD
PUMP CONT circuit breaker.

Failure of the hydraulic pump to shuroff
normally will cause overheeting the pump and
fluid. This may result in pump failure or fuid loss
lnto the cargo bay inwoducing a potential fire
hazard,
Note

Power may be temporarily restored to lower gear
and flaps, and then removed again.

TIRE FAILURES

Following a tire failure, directional control and braking
present the greatest problems. Aircraft structural dam-
age, broken lines, and related fire potential must also
be considered. The degree of difficulty depends on such
variables as gross weight, speed, which tire fails, and
availability of effective nose wheel steering.

Note

Nose wheel steering may prove entirely in-
effective during rollout with tire failure.

NOSE TIRE FAILURE ON LANDING

For landing with a failed nose tire, gross weight should
be reduced as much as practical and a normal approach

Section V.
Part 4

and touchdown accomplished. Use reverse thrust ro
stop, while maintaining directional conrrol with light
differential braking. Use of nose wheel steering may
not prove effective until late in the landing rollout with
a flat or shredded nose tire. Reverse thrust will act to
lighten loads on the nose gear as speed decreases during
the rollout.

MAIN TIRE FAILURE ON LANDING

For landing with a failed main tire, reduce weight as
much as practical and make a normal approach, urilizing
full flaps and touchdown at the minimum allowable air-
speed, planning ta touch down on the side of the runway
opposite the failed tire. Afrer touchdown, use differential
reverse thrust and nose wheel steering as required to con-
trol and stop the aircraft.

Left main dre failure may result in damage to
the ground safety switch linkage. This damage
may cause loss of NOSE WHEEL STEERING
and the POWER LEVER GATE SOLENOID,
In this event, use of reverse thrust can only be
gained by lifting the throttles approximately 14
inch to bypass the reverse gate (solenoid} to ap-
ply reverse thrust, Directional control may then
be maintained by use of flight controls, differ-

ential braking, and differential reverse thrust.
(Nose wheel steering will not be available).

UNSAFE LANDING GEAR

The capability of the landing gear to extend by gravity and
bungee force makes the incidence of actual unsafe landing
gear a rarity. If any gear indicates unsafe down, cycle it,
apply “g” or increase airspeed, as applicable, to attempt 1o
get a safe down indication. Allowing the gear to freefall
(HYD PUMP circuit breaker pulled) will climinate some
false unsafe indications,

Whenever o main landing gear is confirmed to be unsafe
down and all attempts 1o achieve a safe down and locked

configuration have failed, attempt to achieve a gear up |
landing configuration, Use figure 54 to determine proper
procedures based on final landing configuration. In this
chart, the term “indicated unsafe” means that the gear
appears to be in the down and locked position to an outside
observer, but cockpit indications are to the contrary,

5-16
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|
LANDING WITH UNSAFE LA

FINAL CONFIGURATION
NOSE INDICATES UNSAFE

NOSE CONFIRMED UNSAFE OR UP
ONE MAIN INDICATED UNSAFE
ONE MAIN CONFIRMED UNSAFE OR uP
0{!;; BA;\JN AND NOSE CONFIRMED UNSAFE

BOTH MAIN CONFIRMED UNSAFE OR UP
ALL GEAR UP

A& &Y & & L &

NDING GEAR

LAND/EJECT

1,28

1,2,3,4,6,7,9
12

10

10

1,2,3,4,5.8,9
2.3,4,5,89

STEPS:

T ifpulled,
2
3
Arresting gear should be romovad.

Prior to touchdown, feather both propellars.

After touchdown avoid u
attitude below 50 KIAS,

After noss is on runway, feather both propeliers,
Rudder cantrol
After the aircraft has come 10 a stap,

I7 ejection is not feasible and p Jandi;
on the side of the unsafe main gear,

2H DI DD DAV RALRS

‘ WHEEL BRAKE FAILURE

Wheel brake failure should be countered through use
of reverse thrust, or allowing a free landing ground
roll after touchdown, using differential reverse thruse
‘as required late in the roll for directional control.

Should complete failure of the brake sypstem occur,
proceed as follow

’1.

’ 3. Condition levers — FEATHER & FUEL SHUT-

' OFF.

Use reverse thrust to stop.

~

Block the nose wheel if feasible,

’ Do not attempt to taxi unless operationally
‘ HEEGSKAF‘\“ :
HOTBRAKES

If prolonged or heavy braking is used during sbort or
landing roll-out, hot brakes may oceur.

’ Use reverse thrust to SWOp aircraft away from
' personnel and ather ajrcraft, if feasible,
' 2. Chock the nose wheel,

516 Change 1

sing brakes. Lower the nose smoothly to

aftar touchdown may be marginal since the base of the surfaces may

FUEL EMERG SHUT-OFF-SHUT-OFF, BATTERY.

g is attempted, obsarve Steps
Raversa thrust will then be availal

roset HYD PUMP circuit breakor prior to landing.
Land on a smooth prepared surface, Perform the Befora Landing checklist.

dettison all extarnal stores (if contarline ful tank can bo emptied or is empty, do not jettison).

the runway, Do NOT EHtampt to hold a nose-high

¥ be in contact with the eround,
~OFF, and EGRESS,

2,3, and 4. Prior to touchdown, foathor the propellor
@ for ditectional control aftar touchdawn,

Figure 5-4

Overheated  brakes may  cause
explode. If so, it will

the wheel to
explode to the side.
Therefore, approach the main landing gear from
the rear only,

3. Request fire fighting assistance,

Note

Lowering the flaps with the <engines running will
increase cooling airflow over the brakes,

4. When available fire fighting assistance is in position,
complete normal shutdown procedures,

Engine shutdown causes excess fuel to be vented
in the immediate vicinity of the brakes.

EMERGENCY RESCUE

For emergency rescue procedures, see figure 5.5.

e L L LTS
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EMERGENCY RESCUE

il OPEN CANOPY DOORS

PUSH IN AND ROTATE

El SHUT-DOWN ENGINES
IF NECESSARY

EYBATTERY SWITCH (7 copITION
(PULL AFT}

PLACE TO
“OFF” POSITION

CUT OR BREAK SAFETY WIRE AND
m DISARM SEATS PULL DISCONNECT DOWN SHARPLY

WARNING: DRING INITIATORS CAN
; STILL FIRE IF SAFETY
Huagisaati e : PINS ARE NOT INSTALLED.

Figure 55 (Sheet 1)
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' FDISCONNECT CREWMEN |
0 REMOVE MASK, IF WORN

0 DISCONNECT ALLIGATOR CLIP,
SEPARATE MASK HOSE FROM
AIRCRAFT OXYGEN HOSE

@ DISCONNECT RADIO CORD
© OPEN LAPBELT

G OPEN KIT ATTACH FITTINGS,
IF TIME PERMITS.

Q oisconnecT GSUIT

( RELEASE RISER FITTINGS
WARNING

WHILE DISCONNECTING

CREWMAN, AVOID

INADVERTENTLY PULLING

PARACHUTE EMERGENCY
RELEASE HANDLE.

TEATETTE LTSI TTFIFT,

LIFT COVER
AND PULL
RELEASE BAR
TO UNLOCK,

RELEASE
BAR -

KOCH FITTINGS

Figure 55 (Shest 2)
j s
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PART 5 —EJECTION

EJECTION

Prior to ejecting from a flyable or controllable aircraft,
it is the pilot's responsibility to do everything reasonable
to ensure that his abandoned crafe will inflict the least
possible damage on impact.

The LW-3B cjection seat affords exceptional escape
capability. For ejection seat operation sequence, sé¢
figure 5-6. Common sense should be used in establishing
ejection minimums to increase ejection capability and
reliability. The following rules are presented as a guide
for establishing ejection criteria;

® Under controlled, wings-level conditions, eject at
Jeast 1000 feer above the terrain if feasible.

® Under spin or di conditions, eject at least 2500
feet above the rerrain if feasible.

® If ejection is necessary, eject at whatever altitude
and speed exist, as this offers the only chance of
survival.

EJECTION PROCEDURE

If time and altitude permit before ejection, notify other
crew member.

IFF MASTER knob—~EMER.
Transmit MAYDAY and intentions.
Helmet visor—~DOWN.
Guide aircraft away from populated arcas.
Radio leads and oxygen hose—DISCONNECT.
Trade excess airspeed for altitude (100 KIAS
minimum).
7. EJECTION “D” RING-PULL.
OXYGEN MASK—OFF.
OVER LAND:

(a) Survival kit—]JETTISON, RETAIN, OR

DEPLOY (s situation dictates).
(b} Prepare for landing.
OR

L s

o =

OVER WATER:
{a) Raise helmet visor and remave gloves.
(b) Survival kit release handle—PULL.
(c) If MK-3C waorn, inflate life preserver.
OR

1f LPA-1 worn, loosen helmet chin strap
to prevent pnss)hlc strangulation, then
inflate life preserver.

(d) Locate parachute riser release fittings with
hands and release upon water entry.

Section V
Part &

WARNING

@ [f automatic seat/man separation does not occur
(ACC 259
emergency telease. Also, open lap belt manually to

incorporated), pull parachute

assure separation.

In the event seat/man separation does not oceur
after parachute deployment:

Over land—Do not release lap belt. Land with legs
extended and slightly bent at knees,

T LA R ER TR RRRERERRwT

Over water—Release lap belt (if still artached) and
inflate life vest. Release iser Koch firtings
immediately upon water entry.

® The design of the escape system is such that
unejeeted bail-ous is NOT POSSIBLE.

EJECTION EMERGENCIES — PASSENGERS ABOARD

Personnel in the cargo bay present circumstances which
must be considered in the event of an emergency. The
following rules are stated as basic considerations where
human life is ac stake and the decision is up to the
aircraft commander:

1. If an emergency which would ordinarily require
crew member ejection occurs during a paratroop
mission, activate the troop alarm at least 15 sec-
onds before ejecting and attempt to ensure the
cargo compartment is clear before initiating
ejection to prevent injury to passengers from
ejection seat rocket blast.

MNote

For safe bail-out from the cargo bay, a mini-
mum of 500 feet above the terrain is required
with static lanyard connected. Without the
static lanyard (manual "D ring), a minimum
af 1500 feet is required.

evacuation or assault troops), the aircraft com-
mander must determine his action based on air-
craft controllability.

SURVIVAL EQUIPMENT

The survival kit should be deployed over water only
after the parachute has stabilized. With the kit deployed,
rate of descent at touchdown is slightly reduced and
the crew member is not encumbered with the kit weight.
In addition, the weight of the life raft and kit ac the
end of the lanyard serves as a stabilizing device, damp-
ing parachute oscillations to some extent,

¢
4
¢
¢
¢
¢
2. If passengers do not have parachutes (medical ’(
. IF passengers do no para ‘
¢
¢
¢
¢
¢
¢
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SECTION VI=ALL-WEATHER OPERATION

TABLE OF CONTENTS
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INSTRUMENT FLIGHT PROCEDURES
Except where reperition is necessary for clarity, empha-
sis, or continuity of thought, this section contains enly
those procedures that differ from, or are in addition to,
the normal procedures in Section IT1, Part 3.

WARNING

Intentional flight in known areas of iclng
shall not be attempted, as there are no provi-
sions installed for wing, empennage, and engine
anti-icing.

INSTRUMENT FLIGHT CHECKLIST
1. PITOT HEAT switch—ON. .
2. WIPER control switches—AS REQUIRED.

Do not operate the windshield wiper on dry
glass.

3, IFF-SIF—AS REQUIRED.
4, Flight instruments—CHECK OPERATION.
(a) Compass—SET, SLAVED,
(b) Atitude indicator — SET AT 4 DEGREES
(NOSE DOWN) ON RUNWAY PRIOR
TO APPLYING POWER FOR TAKE-OFF.
() Altimeter—SET (error noted, if any).
(cA) Radar altimeter—SET.
(d) Wet compass—FLOATING FREELY.
(e) Clock—SET AND RUNNING (second hand
operating).
(f) Turn-and-slip indicator — OPERATING
PROPERLY (ball floating freely).
(g) Vertical velocity indicator—INDICATING
0.

(h) Airspeed indicator—INDICATING 0.

Night Flying
Cold-weather Procedures ...
Hot-weather and Desert Procedures

5. Radio and navigation equipment—CHECK
OPERATION,

INSTRUMENT TAKE-OFF

Complete the normal procedures outlined in Section 111,
Part 3. If taxiing and taking off in visible moisture, the
windshield wiper should be on as required and pitot
heat should be turned on before taxiing into take-off
position. When lined up, check BDHI and standby com-
pass for agreement with known runway heading and
check sync signal for null. After cross-checking all engine
instruments for proper operation at Military power, re-
lease brakes and begin take-off roll. Use rudder or nose
wheel steering as required. During the rake-off run,
BDHI heading is primary for directional reference;
however, if runway markings are visible, they should be
used as an aid in maintaining directional control. At 5 knors
below recommended take-off speed, smoothly apply stick
back pressure to esablish a take-off artitude of
approximately 4 to 6 degrees (nosc up) on the arritude
indicator. On becoming aitborne, the attitude indicator is
primary for determining pitch-and bank angles, When the
altimeter and vertical veloeity indicator reflect a definite
climb, retract the landing gear, and at approximately 110
knots, retract the flaps, if utilized. Maintain a 500- o
1000-foor per minute climb until best climb speed is
artained, then adjust nose attitude to hold climb schedule,

INSTRUMENT CLIMB

Turns should not be artempred below 500 feet above
the terrain on instruments and bank angle should not
exceed 30 degrees while establishing the recommended
climb schedule.

INSTRUMENT CRUISE

After level-off, it may be necessary to hold climb power
until cruising airspeed is established. A bank of 30 de-
grees should not be exceeded except in unusual situations;
however, the aircraft can be easily controlled in turns
up to 60 degrees of bank. Handling characteristics are
good during instrument flight within all normal speed
ranges. Refer to Section X1, Part 4.
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COMMUNICATION AND NAVIGATION EQUIPMENT

Installed avionics equipment permits navigation in the
low-altitude route structure using TACAN with the
UHF-ADF as an emergency backup system. For opera-
tion of electronic equipment, refer to Section VII, Part 1.
With the exception of the HF equipment, all navigation
and communication equipment is limited to line-of -sight
reception and flight should be conducted ar altitudes high
enough to receive stations enroute. UHF-ADF and radar
vectoring using IFF can be used to supplement TACAN.

WARNING

UHF-ADF is unreliable with external stores,

HOLDING

Reduce speed to holding speed (150 KIAS) and main-
tain power as required.

DESCENT

Economical descent is achieved by retarding the power
levers to minimum torque and maintaining 130 KIAS,
If a penetration descent is required, retard power 1o
80% rpm, slowly advance condition levers to T.O./LAND,
and establish a rate of descent of approximately 4000 feet
per minute at 220 to 230 KIAS. Adjust defrost air as
necessary before beginning descent. The cackpit and
windshield should be kept as warm as possible before and
during descents, to ¢liminate fegging conditions on the
transparent surfaces,

INSTRUMENT APPROACHES

TACAN or radar approaches may be made. Proper trim
technique is important during approaches. With each
change of power, attitude, configuration, or airspeed,
retrimming is required. See figures 6.1 through 6.3 for
typical instrument approaches,

MISSED APPROACH
If a missed approach occurs, proceed as follows:
1. Power levers—MILITARY.

Monitor engine indicators to avoid exceeding
torque or temperature limits,

Level wings.

. Establish a positive rate of climb,

Gear—UP,

Flaps—UP AS DESIRED.

Change1
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ICE AND RAIN

With visible moisture and freezing temperatures, ice
will form on the windshield, wing leading edge, and
empennage. Altitude should be changed immediately
on the first sign of ice accumulation. The resultant
drag and weight increase acts to reduce airspeed and
ir_mreese power requirements, with consequent reduc-
tions in range.

WARNING
Heavy ice accumulations can cause stalling
speed to be greatly increased. Extreme caution

must be used when landing under such condi-
tions,

If you are fnadvertently caught in icing conditions, pro-
ceed as follows:

1. Change altitude rapidly by climb or descent or
vary course to avoid cloud formations,

2. Increase airspeed to decrease time spent in icing
conditions.

3. If ice or frost forms on the windshield or can-
opy, push the CKPT AIR/DEFR kaob full in and
adjuse TEMP and RAM AIR knobs as required.

LANDING IN RAIN

The windshield wiper provides improved visibility in
most forms of precipitation. At low airspeeds, such
as in the landing patcern, sibility may remain im-
paired in extremely heavy rain or in snow. Braking
action on wet runways is generally poot, requiring
langer landing rolls. Plan to use reverse thrust or all
the available runway when landing during wet runway
conditions.

MNote

Reverse thrust may cause momentary loss of all
forward visibility ac approximately 20 knots
during deceleration,

TURBULENCE AND THUNDERSTORMS

Elight in heavy turbulence or thunderstorms should be
av d if at all possible. Under night-flying conditions,
avoiding these areas may be difficult. The condition
levers should be set to T.0./LAND. The power settings
and pitch atritude required for desired penetration speed
should be established before entering the storm. The
recommended penetration speed for turbulence is 160
KIAS. The proper power setting and pitch attitude, if
maintained throughout the storm, will result in a rela-
tively constant average airspeed, regardless of false
readings on the airspeed indicator,
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HIGH ALTITUDE APPROACH (TYPICAL)

INITIAL APPROACH FIX
CONDITION LEVERS—T.0./LAND
FOWER LEVERS-AS REQUIRED

SINGLE ENGINE 200230 KIAS |
MAINTAIN A MINIMUM OF 110 KIAS 4000 FT/MIN E@
(GROSS WEIGHT LESS THAN 10,000 LBs) e

GEAR AND FLAP EXTENSION MAY BE
DELAYED UNTIL LANDING IS ASSURED

@femiorTo | ;
| FINAL APPROACH FIX | .

| GEAR—DOWN J

| FLAPS UP—130 KIAS cid Sy S
[FLAPSTIOZT20KIAS | (3 FINAL ARPROACH FIX|
FLAPS UP-130 KIAS +
FLAPS T/0-120 KIAS

=

—

Nal7e
1VM-1-B4C

Figurg 6-1
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LOW ALTITUDE APPROACH (TYPICAL)

(D) INITIAL APPROACH FIx
160-180 K| AS :
CONDITION LEVERS—T.O/LAND
POWER LEVERS-AS REQUIRED
2000 FT/MIN (APPROX)

S

(D) HoLDING |
150 K1AS |

@ erioRTOFINAL |
APPROACH FIX L=
GEAR-DOWN f
FLAFS UP—130 KIAS
FLAPS T/Q0—120 KIAS

. Byt

[FINAL
APPROACH FIX .
FLAPS UP— ¢

SINGLE ENGINE

MAINTAIN A MINIMUM OF 110 KIAS
(GROSS WEIGHT LESS THAN 10,000 L BS)
GEAR AND FLAP EXTENSION MAY BE
DELAYED UNTIL LANDING IS ASSURED

N4/78 §
PYM-T-1534 1

Figure 6-2
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RADAR APPROACH (TYPICAL)

DESCENT .

CONDITION LEVERS — T.0./LAND |
POWER LEVERS — AS REQUIRED
o 2000 FT/MIN (APPROX]

. DOWNWIND.
150 KIAE -

SINGLE ENGINE

MAINTAIN A MINIMUM OF 110 KIAS
(GROSS WEIGHTS LESS THAN 10,000 LBS)
GEAR AND FLAP EXTENSION MAY BE
DELAYED UNTIL LANDING IS ASSURED

BASE
GEAR — DOWN
FLAPS UP — 130 KIAS E

FLAPS T/O — 120 KIAS

NOTE FOR STRAIGHT IN APPROACHES, ACCOMPLISH
BEFORE LANDING CHECKLIST PRIOR TO GLIDE
SLOPE INTERCEPTION.

VM54
N4/76

Figurs 63

6-5
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APPROACHING THE STORM

Be sure to check for proper operation of all flight
instruments, navigation equipment, pitot heater, and
instrument panel lights before attempting flight into
thunderstorm areas, Adjuse the power levers to obtain
the recommended penctration speed of about 160 KIAS.
Be sure to check the following:

L PITOT HEAT switch at ON.

o

Gyro instruments for proper indication.

L

Lap belt and harness straps tightened,
4. Seat adjusted for adequate head clearance.

3. All loose equipment secured.

o

Cockpic lights full brigh.

IN THE STORM

Maintain constant power setting and average hank and
pitch atritude throughout the storm, Hold these con-
stane and the airspeed will remain relatively constant
regardless of airspeed indication. Devote full attention
to attitude control. The turhulence, lightning, and
precipitation may be extreme; however, do not allow
these conditions ro, cause you undue concern, Concen-
trate principally on holding level attitude by reference
to the attitude indicator. Do not chase airspeed or
altimeter indications because doing so could result in
extieme attitudes. Differcnrial barometric pressures with-
in the storm will make the airspeed indicator and alti-
ble,

meter unrel

NIGHT FLYING

There are no specific wechniques for fying at night
which differ from those required for daylight operation,
If a slight amount of canopy glare is noted in the rear
cockpit, it can be relieved by dimming the instrument
lights in the frone cockpit. Before starting a night flight,
be sure both crew members are cquipped with an oper-
able flashlight,

COLD-WEATHER PROCEDURES

The majority of cold-weather operating difficulties is
encountered on the ground, The following instructions
supplement the normal operating instructions when
arctic-type weather is encountered, Extreme diligence on
the part of both the ground and flight crews is required
for successful arctic operation.

6-6
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EXTERIOR INSPECTION

Check all protective covers are removed,

2. Perform  exterior inspection, Refer to EXTE-
RIOR INSPECTION, in Section 101, Part 3.
3. Check to ascertain that the encire aircraft is free

of snow, frost, and ice, Brush off light snow
and frost. Remove all ice and encrusted snaw. For
de—i(ing information, refer to Section 1, Part 3,

WARNING

® Remove all snow and ice from the wings,
fuselage, and tail before #ight. Depending on
the weight and distribution of the snow and
ice, take-off distances and climb-out perfor-
mance can be adversely affected, The rough-
ness, pattern, and Jocation of the snow and
ice can affect stall speeds and handling char-
acteristics to a dangerous degree. In-flight
structural damage may also result,due to the
vibrations induced by unbalanced loads of
accumulated jce and snow,

® Be sure to check all spring tab hinges, spoiler
openings, and flap slot door areas for ice, Ice
build-up on elevaror and aileron tabs can
cause serious control surface unbalance,

Note

During frecxing rain conditions, ice which is
not visible during visual inspection, may form
on propeller hlade seals, T

will result in oil
leakage from the propeller assembly on engine

start.
1 CAUTION i

Do not chip or scrape ice from aireraft sur-
faces, as this may cause damage.

4. Check to see that engines are free of internal
ice. I equipment is available, the engines may
be preheated as necessary,
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5. Check to ensure all dirt and ice are removed from
shock struts, actuating cylinder pistons, and all
limit switches. Clean struts and pistons with a rag
sosked in hydraulic fluid to avoid damaging
packings and seals,

G. Inspect the area behind the aircraft to ensure
that loose snow and ice will not be blown into
personnel, other aircraft or equipment during
engine start.

7. If equipment is available, the cockpic area, pro-
peller hub, and tail boom electronic compart-
ments should be preheated.

ENTERING AIRCRAFT

Use caution on the retractable steps. The metal steps
may become extremely slippery as snow, ice, or water
is deposited by personnel entering the aircraft.

ALTERMATE FUEL USE

When alternate fuels are used, specific attention must
be given to alternate fuel limitations, Refer to PRI-
MARY, ALTERNATE, AND EMERGENCY FUELS,
in Section I, Part 3.

Note

Ground and air starts characteristics may be
impraved in cold temperatuses by using JP-1
fuel.

STARTING ENGINES

At temperatures below 0°C (32°F), external d-c starting
power should be used. Battery power may not be adequate
to provide the rpm required for normal starting afrer
prolonged exposure to below —0°C temperatures.

Below --22°F (—30°C), engine starts should
not be attempted until the engines are thot-
oughly preheated. This procedure will lessen
slow-starting effects, Under extreme cold con-
ditions, propellers should be manually unfeath-
ered and pulled through for 30 seconds, before
engines are started to prevent possible overload
of the unfeathering pumps.

GROUND CHECKS

1. Normally, engine warm-up is unnecessary and
as soon as the engines stabilize at idle rpm with
normal oil pressure and the propellers are un-
locked, the power levers may be advanced to
MILITARY. However, if the engine has been
“cold-soaked” at temperatures below O0°F
(—18°C), a 2-minute warm-up at FLIGHT IDLE
is recommended.

Section VI
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Difficulty may be encountered in unlocking

propellers unless the engines are preheated. If

unlocking cannot be cbtained, allow time for
engine temperatures to increase and reattempt
unlocking.

2. Before taxi, conduct a thorough check of full-
teavel operation of all flight coatrol surfaces
and the flaps. Ensure proper operation of tabs
and spoilers with flaps extended and retracted.

3. Check all communications-navigation equipment
and instruments for proper operation, allowing
at least 3 minutes for warm-up before checking

TAXIING

The aircrafc should not he taxied through water or
slush if it can be avoided. Water or slush splashed into
the wheel wells will freeze, causing possible gear retrac-
tion malfunctions. If taxiing behind another aircraft,
maintain a greater interval than normal to aveid ice
and slush from being blown onto the aircraft.

TAKE-OFF

Monitor engine torque closely during rake-off accelera-
tion, as torque increase with ram effect in cold weather
could result in exceeding engine limits.

AFTER TAKE-OFF

After rake-off from wet snow or slush-covered surfaces,
leave the landing gear down for a short period, or
operate the gear and flaps through several complete
cycles to prevent freezing in the retracted position. Use
caze to avoid exceeding gear and flap limit speeds dusing
these cycles,

LANDING

The basic, normal landing techniques apply to landing
on slippery surfaces, except thar the effects of cross-
wind are multiplied. Except as necessary to control
direction on unprepared surfaces, the use of nose wheel
steering is NOT recommended for I:mdmg rollout.
More precise directional control is available using differ-
ential propeller thrust and rudder,

Note
Under conditions of inténse rain, sleet, or
saow, or when a depth of loose, dry $now, or
s(andmg water is present, use short bursts of
partial reverse thrust as feasible, Full reverse
thrust may cause momentary complete visual
obstruction.

BEFORE LEAYING

1. When feasible, ensure fuel servicing as soon as
possible.

Change 1 6-7
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2, If the aircraft is to be idle for more than 4
hours at temperatures below —20°F (—29"C),
remave batteries and store to a warm area.

b

Check that all protective covers are installed
and that the aircraft is chocked and tied down
as required.

HOT-WEATHER AND DESERT PROCEDURES
Hor-weather and desert procedures differ from normal
procedures when high temperatures, coupled with blow.
ing sand and dust, are encountered. Extreme caution
must be exercised by both the ground and flight crews
to prevent damage to systems during desert operations.
Proper protection and inspection of the aireraft while
on the ground and observance of the precautions cov-
ered in this section will ensure the most successful
operation.

EXTERIOR INSPECTION

1. Remove all protective covers,

2. Clean dust and sand from struts, hydraulic pis-
tons and switches, and wipe down struts with
hydraulic fluid.

o

Always place the aircraft in a pusition to avoid
sandblasting  equipment and personnel during
engine starts and ground checks.

4. Check the intake ducts and remove any accumu-
lation of dust and sand.

-

Clean dust and sand from windscreen and canopy
with very wet cloth to prevent scratching and
clouding surfaces.

z CAUTION .i

Use gloves during exterior inspection to prevent
serious burns from contact with extremely hot
aircraft surfaces,

BEFORE STARTING ENGINES

1. Check instruments and electrical equipment for
excessive moisture from high humidity and use
ground heat, as necessary, to dry them,

~

. Check cockpit for excessive accumulations of
dust or sand, .

Note

High temperatores may cause circuit breakers
o pop when electrical power is applied,

e S
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STARTING

Monitor starting EGT closely. Due to increased OAT,
starting temperatures tend to be higher than normal.
BEFORE TAKE-OFF

L. Expect the engines to accelerate to idle more
slowly than on a normal or cold day.

inimize the duration of engine ground opera-
tion. The engine temperature may be reduced by
advancing the condition levers slightly forward of
the NORMAL FLIGHT position while waiting
for take-off,

3. Keep sofficient distance between aircrafe during
taxiing to prevent sand and dust from being
blown into the engines.

TAKE-OFF

Delay rotation, if the take-off roll is not critical, until
reaching take-off speed, to provide positive control
and a higher initial rate of climh, Expect gusts and
turbulence at low altitudes.

WARNING

Engine power decreases rapidly with increases
in ambicnt temperatore and take.off distances
are greatly increased.

APPROACH AND LANDING

Maintain recommended approach and landing speeds.
Refer to Section XTI, Part 8. Allow for longer landing
rolls resulting from slightly increased ground speeds
with high outside zir temperatures,

BEFORE LEAVING

1. Ensure that protective covers are installed on the
pitot-static tube, angle-of-attack probe, and engine
intakes and exhaust pipes.

2. If the aircraft is patked in the sun, leave the cargo
bay door slightly ajar and one cockpit door open
to allow air circulation if wind-blown sand is not
a problem.

Ensure the afrcraft is tied down, central gust locks
installed, and parking brake set if the possibility
of 2 windstorm exists,
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SECTION Vii= ELECTRONIC EQUIPMENT AND COMMUNICATIONS
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PART 1 — ELECTRONIC EQUIPMENT

COMPASS SYSTEM, AN/ASN-75

The compass system consists of a directional gyro-
controller remote compensator unit in the left boom, a
remote Compass cransmitter in the horizontal stabilizer,
and a compass contral panel. Compass heading is indi-
cated by the heading ring of the hearing-distance-heading
indicator (BDHI). The compass operates in either
SLAVED or a FREE mode at latitudes up to 60 degrees.
The SLAVED mode of operation orientates the system in
relation to the earth’s magnetic field as determined by the
transmitter. When used in the FREE mode, where mag-
netic sensing is not reliable, the compass system references
some predetermined fixed point with a knowa directional
heading.

COMPASS CONTROLS

The compass control panel (figure 7-1) is installed on
the left consale in the pilot’s cockpir. On some aircrafe®
the compass contral panel is located on the pilot’s right
console,

SLAVED-FREE SWITCH

The SLAVED-FREE switch selects compass mode of op-
eration. In the FREE mode, BDHI heading indication
must be periodically corrected for gyro drifc and appar-
ent precession.

COMPASS CONTROI.S

PUSH TO
o

14 PVML1.5S

Figure 7-1

*Aircraft having AFC 24 incorporated
tAircraft having AFC 27 incorporated

ANNUNCIATOR

‘The annunciator (+, *), operative only in SLAVED
mode, shows agreement or disagreement between the
compass gyro and the magnetic compass transmitter. A
plus () indication reflects clockwise error and a minus
(+) indication reflects counterclockwise heading error.
Annunciator oscillation during SLAVED mode operation
is normal, indicating continuous corrective synchroniza-
tion,

PUSH-TO-SET KNOB

The PUSH TO SET knob is used in the SLAVED maode
to set annunciator indication as required and o set the
desired aircraft heading while operating in 2 FREE mode.

COMPASS OPERATION

With a-c primary and instrument bus power available
(either inverter on) and SLAVED mode selected, com-
pass normal operation is automatic. If an error between
BDHI and standby compass indication is noted, or if
heading indication does not agree with known aitcraft
heading, momentarily select FREE, then return to
SLAVED. If the error is not corrected, select FREE, cor-
rect the error with the PUSH TO SET knob, and reselect
SLAVED. When operating in areas of high latitude the gyro
should be uaslaved to prevent unreliable readings.

Note

When the slaved mode is selected, ASN-75 will
automatically slave to the correct heading at a
rate of 2.5 £ 1.25 degrees per minute. The cor-
rect heading may be immediately selected
with the push-to-set knob

RADAR ALTIMETER SYSTEM,
AN/APN-17UVIt

The radar altimeter system consists of a receiver
transmitter and two antennas mounted in the right wing
and a remote indicator located on the pilot's instrument
panel. The transistorized receiver-transmitter generates
high-resolution pulse radar that automatically locates the
I
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clasest terrain and performs a continuous, selective, pre-
cision range track of this signal, The computing circuitry
is mechanized to allow altitude measurement from a maxi-
mum of 5000 feet to touchdown, displaying absolute alti.
tude above the terrain, The system is immune to false
readings or accuracy degradation in very heavy rainfall,
In addition to altitude indication, the system provides for
presetting desired minimum altiude and display of a
LOW warning light when below presec minimum, and
displays an OFF flag to indicate improper radar sysrem
operation. The system requires 3 to 5 minutes for warm-up
and is powered from the primary a-c bus except for the
OFF flag and the LOW level light which are puwered
from the primary d-c bus.

RADAR ALTIMETER INDICATOR AND CONTROLS

All controls for the radar altimeter are located on the face
of the indicator case (figure 7-2). The indicator is a
null-balance servo device with a pointer and nonlincar dial
markings from 0 to 5000 feet. A mask, located in the lower
right comer of the dial face, covers the pointer tip when
above the maximum radar altitude range or when the
altimeter is not tracking, An OFF flag will appear in the
low center of the dial if the set malfunctions.

OFF—SET——PUSH-TO-TEST KNOB

An OFF, SET, and PUSH TO TEST knurled knob,
located on the lower left of the indicator case, functions

RADAR ALTIMETER

INDICATOR & CONTROLS

' Wi,
| Ity
X /7
N \m s 20/0. e
RADAR

Al

FELT 3000

(URREH]

Figure 7.2
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to control the system power ON and OFF, o perform self-
test and set low-altitude indesx. Turning the knob clock.
wise from OFF provides power to the system and moves
low-altitude indexer clockwise as desired. After 3 to 5
minutes warm-up time, press the kaurled knob to pecform
SELF TEST and observe reading of 100 (£15) feer. Re.
turn of che knob to the OFF position will return the low-
altitude indexer to less than 0 feet.

LOW-ALTITUDE LIGHT

An amber, low-altitude warning light is located on the
lower right corner of the indicaror case, This light func-
tions to indicate LOW when altitude above terrain is less
than indexer selected minimum alteude,

RADAR ALTIMETER OPERATION
1. Radar Altimeter Control — ON — set index at §0 feer,
2. Allow at least 3 minute WRrn-up o wait for

disappearance of barber pole and pointer-indicator
repositioned at zero altitude,

w

Fush to test — ahitude 100 (+/-15) feet and low
altitude warning light out,

-

« Release press to test — low altitude warning light
should illuminate when pointer passes 50 feer as it
rerurns to zero feet indication.

- Reset low-altitude warning index ro setting desired.

Note

Allow  approximately 5 minute warmup  for
stabilized operation.

COMMUNICATIONS SYSTEMS

Communications  systems include high, very-high, and
ultra-high - frequency  radios, monitored through  the
intercommunications set. For a list of communications
cquipment, see figure 7-3.

INTERCOMMUNICATIONS SET, AN/AIC-18

The intercommunications set (ICS), AN/AIC18, is a
transistorized intercom and radio monitor, providing
audio and transmit selection by the pilot and observer,
An ICS jackbox is installed at the rear of the cargo bay.
ICS operation requires stact control d-c bus power only.
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TABLE OF ELECTRONIC EQUIPMENT

TYPE DESIGNATION WARM-UP FUNCTION RANGE

Prior to

EM

Z COMMUNICATIDNS SYST

S

INTERCOM ANJAIC-18 NONE . INTERCOMMUNICATIONS,
TRANSMISSION SELECTION,
SIGNAL AMPLIFICATION

UHF RADIO AN/ARC-51 3 TRANSMIT TWO-WAY VOICE LINE-OF-SIGHT

VHF FM RADIO | AN/ARCS4 3 TRANSMIT TWOWAY VOICE BOMILES AVERAGE
NO. 1

VHF FM RADIO | AN/ARC-131 OR 3 TRANSMIT TWO WAY VOICE, RETRANS-| B0 MILES AVERAGE
NO. 2 ANJARC 64 MISSION AND HOMING

HF RADIO ANFARC-120 5 TRANSMIT TWO-WAY VOICE, LONG- UP TO 2500 MILES

RANGE SINGLE SIDE-BAND

7 NAVtGATION SYSTEMS

COMPASS AN/ASN-T5 3 BEARING MAGNETIC COMPENSATED
INDICATION GYRO

TACAN ANSARN-S2(V) 3 DISTANCE AZIMUTH, AIR OR GROUND LINE-OF-SIGHT TO)
READOUT RANGE 186 N. MI. (GROUND}

300 N. MI. {AIR)

UHF ADF AN/ARA-50 1 BEARING BEARING TO UHF FACILITIES | LINE-OF-SIGHT
INDICATION

RADAR ANJAPN-171 (V] 35 ALTITUDE ALTITUDE ABOVE 05000 FEET

ALTIMETER INDICATION GROUND LEVEL

ON SYSTEM§

IFF-SIF ANSAPX-6A(V) 5 INTERROGATION | RADAR IDENTIFICATION LINE-OF-SIGHT
RESPONSE (AIMS])

-

: ,:::D:D.X.mz,filzzu

Ssttiite S as S

KY-28 e SPEECH SECURITY (ARC-51/54) —

N12/80 VM-141E

Figure 7-3
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ICS CONTROLS

An ICS control panel (figure 7-5) is installed on the pilot’s
left console and in the observer's cockpit (figure 1-5) as
permanent equipment.

Transmit Select Knob

The transmit sclect knob (figure 7-5) is positioned to select
the desired system for audio voice transmission. The
transmit select knob provides INT (internal), UHF, VHF,
VHF No. 2, and HF positions. Transmission selection
negates on-off function of the respective ICS monitor
knob,

HOT MIKE (Listen) Knob

The het microphone (listed) knob (M) (figure 7-5), when
pulled up, provides velume control of continuaus intercam
reception.

Hot Mike (Talk) Knol

The hot microphone (talk) knob (figure 7-5), when pulled
up, provides continuous, hands-free transmit capability to
the opposite cockpit. Cold mike (knob down) operation
requires use of the CALL button or the power lever
microphone switch 1CS position,

Master Volume Knob

The master volume knob (VOL) (figure 7-5), is used ro
adjust audio level to the associated headphones.

ICS Monitor Knobs

The ICS monitor knobs (Figure 1-5) are pulled up to select
audio monitering of the INT, UHF, VHF, HF, IFF, TCN
{TACAN), and MSL (AIM-9 missile tone) systems. The
individual signals level can be adjusted by rotating the
knobs once they are pulled to the “listen” position. On
some aircraft VHF No. 1 and VHF No, 2 appear and IFF is
deleted, See figure 7-5.

Call Button
The momentary CALL burton (figure 7-5), when held
depressed, will allow emergency transmission to the other

cockpit at the volume level set by the receiving master VOL
knoh regardless of ICS select or monitor knabs selection.
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Figure 7-4 Deletad

Microphone Switches

A mictophone switch is installed on the No. 2 engine
power lever grip in both cockpits. Holding the switch
upward (XMIT) keys the transmit relay for the radio
set selucted through the transmir select knob, With the
switch in the ICS (down) position, the intercom system
ralk circuit is operative while the hot microphone (talk)
knob is down (cold microphone operation).

Microphone Select Switch (Qbserver)

The 1CS microphone select switch (figure 1-5) is in-
stalled on the observer's communications switch panel
in the rear cockpit and may be positioned to ICS, OFF,
or TRANSMIT. Selection of ICS or TRANSMIT pro-
vides microphone switch operation for intercom or
transmitter systems. :
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INTERCOM OPERATION

With primary d-c bus power available (batcery, exter-
nal power, or generator on), the ICS is ready for
operation. To use the ICS, set the transmic select knab
as desired for external transmission, pull the desired
monitor knobs, and adjust volume as desired, Intercock-
pit "hot” communications are available at all times with
the hot mike (listen) (HM) and hot mike (talk) knobs
pulled. External transmission is made by helding the
microphone switch in XMIT.

UHF COMMUNICATIONS SET, AN/ARC-51

The UHF transceiver, AN/ARC-51, provides communi-
cations in the UHF band from 225.00 to 399.95 MHz
on 20 preset channels or 3500 manually set frequencies.
The required d-c electrical power is provided by the
secondary bus. An additional receiver permits monitor
of military guard frequency (243.00 MHz}, while oper-
ating on any other frequency. The unit may be adjusted
to provide a 400-cycle off-channel tone which is present
until channel or frequency has changed (approximately
6 seconds). UHF COMM controls are located on the
pilot’s instrument panel only; however, the observer may
monitor and transmit, Relative bearing to a transmitting
UHF facility is provided through the ADF set,
AN/ARA-50.

UHF COMM CONTROLS

The UHF COMM control panel (figure 7-6) is located on
the instrument panel in the pilot's cockpit

Mode Knob

The mode knob (Figure 7-6) has three positions: PRE-
SET CHAN, MAN, and GD XMIT. The positions of
the mode knob function as follows:

POSITION FUNCTION

PRESET CHAN Allows selection of 20 preset
channels.

MAN Allows selection of 3500 manuval
frequencies.

GD XMIT Tunes main unit fo 243.00 MHz

for transmission.
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ICS CONTROLS

. INTERCOM MONITOR KNOB

HOT MIKE (LISTEN) KNOB
UHF MONITOR KNOB
VHF NO. 2 MONITOR KNOB

. VHF NO.1 MONITOR KNOB

TACAN MONITOR KNOB
HF MOMNITOR KNOB

. MISSILE TONE MONITOR KNOB

CALL BUTTON
TRANSMIT SELECT KNOB
MASTER VOLUME KNOB

HOT MIKE (TALK) KNOB N12/80

Vi-1-183A

Figure 7-5

UHF Velume Knob

The UHF VOL knob (figure 7-6) is used to adjust the level
of receiver audio,

Change 1 7-5
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UHF COMM CONTROLS
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PRESET CHANNEL INDICATOR
SQUELCH DISABLE SWITCH
PRESET FREQUENCY INDEX
VOLUME KNOB

UHF FUNCTION KNOB
FREQUENCY (DECIMAL) KNOB
MANUAL FREQUENCY INDICATOR
FREQUENCY (UNITS) KNOB
FREQUENCY (TENS-HUNDREDS)
KNOB

10. MODE KNOB

11. PRESET CHANMNEL KNOB

W@ N AW R -

Y- 156

Figure 7-6

Preset Channel Knob

The PRESET CHAN knob (figure 7-6) is used 1o select 20
preset channels. Channel selection is displayed in a small
window (figure 7-6) on the upper part of the control pancl.

UHF Function Knob
The UHF function knob (figure 7-6) Ts four positions:

QFF, T/R, T/R+G, and ADF, These positions function as
follows:

POSITION FUNCTION

OFF UHF COMM set power off.

T/R Transmit and receive operation,
T/R+G Transmit-receive and monitor guard.

ADF Receive AN/ARA-50—Transmit
AN/ARC-51. BDHI No, 1 pointer
displays bearing.

7-6

Manual Frequency Knobs

The manual frequency knobs (figure 7-6) are used to
select any of 3500 frequencies for transmission and
reception in the MAN position of the mode knob, The
left knob selects hundreds of MHz in even numbers
from 22 to 39. The center knob selects tens from
0 to 9. The right knob selects hundredths from 0.00

ta 0.95.

Frequencies berween 220.00 and 224.95 MHz
are not usable. Selection may cause malfunction.

Squelch Disable Switch

The 5Q DISABLE switch (figure 7-6) allows cutout of
the preadjusted receiver squelch (reception threshold)
setting. This allows all detected signals to be amplified
to the headsets for reception of weak signals. The OFF
position provides normal squelched operation, in which
only signals of a preset strength are amplified.
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UHF COMM OPERATION
To operate the UHF COMM ser, proceed as follows:
1. After engine stact, move UHF function knob to
T/R+G.
2. UHF mode knob—PRESET CHAN.
3. PRESET CHAN knob—DESIRED CHANNEL,
4. SQ DISABLE switch—OFF.
5. VOL knob—ADJUST for desired sidetone.
6. ICS monitor knob UHF—PULL.
7. 'To cut out guard frequency monitot, select T/R.

8. To transmit, move ICS mode knob to UHF and
depress microphone switch to XMIT.

CAUTION

Allow 3 minutes for warm-up prior to trans-
mirting.

9. To set up a manual frequency, move mode
knob to MAN and sec desired frequency.

10. To select bearing indication to UHF cransmiteer,
move function knob to ADF. Bearing is indi-
cared by the BDHI No. 1 pointer.

11. To augment loudness of weak audio signals due
to distance, move $Q DISABLE switch to ON.

VHF-FM COMMUNICATIONS SET, AN/ARC-54

The VHF COMM ser provides FM liaison on 800
frequencies between 30,00 and 69.95 MHz, The VHE-
FM set can be controlled by the pilot or the observer,

VHF-F CONTROLS

A VHE-FM control panel (figure 7-7) is installed on
the pilot's left console and on the rear cockpit instru-
ment panel @s permanent equipment,

VHF-FM Take-Command Switch

The pilo’s VHF-FM TAKE CMD switch (figure 1-4)
and green indicator light are located on the righe can-
sale, The observer's switch and light are located on the
aft instrument panel. Command of the VHE-FM sec is
assumed by moving the VHF-FM TAKE CMD switch
to the position which illuminates the light.

Mede Knob

The FM mode knob ({figure 7-7) provides control of
set power and transmit-receiver operation. These func-
tions are selected through the OFF and PTT {push-to-
ralk) positions.
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FM CONTROLS

SQUELCH KNOB

VOLUME KNOB

MODE KNOB

FREQUENCY DECIMAL KNOB
FREQUENCY MHz KNOB

o bW~

[URET

Figure 7-7

Note
The HOME position is inoperative on No. 1
FM.
Volume Knob

The VOL knob (figure 7-7) allows adjustment of FM
audio level.

Squelch Knob

The SQUELCH knob (figure 7-7) permits selection of
squelch disabling (DIS) for reception of wezk signals
or carrier-wave (CARR) for normal operation,
Frequency Knobs

The frequency knebs and windows are used to select
FM ser operating frequency, Frequency may be selected
in 50-KHz increments from 30.00 to 69.95 MHz, Off:
frequency time is nominally 5 seconds, during which a
rone is present in the headsets,

77




Section VII
Part 1

WHF-FM OPERATION

VI M TAKE CMD switch—SET.
Note VHE-FM take-command light on,

. VHF mode knob—PTT.

. SQUELCH knob—CARR.

VHF frequency—SET, as desired.

. VOL knob—ADJUST.

. 1CS monitor knob VHF—PULL,

Allow 3 minutes for warm-up ptior to trans-

AW e oW

mitting.

7. To transmit, move transmit select knob to VHF
and depress microphone switch to XMIT,

VHF-FM COMMUNICATIONS SET, AN/ARC-131

Two VHF-FM COMM sets provide FM communications on
920 frequencies between 30,00 and 7595 MHz. DC-power
is supplied by the secondary bus. For the No. 2 set, the
ANJARC-131 and the ANJARC-54 are interchangeable. The
use of two sets provides VUEF-FM retransmission capability,
The Mo. 2 set can be used for homing through reference
to the No. 2 pointer of the course indicator, 1D-663B/U
BDHL

VHF-FM CONTROLS

An FM COMM contral panel for the No. 1 VHF-FM set
(figure 7-7) is installed on the left console. A second FM
COMM centrol panel for the No. 2 set is installed on the
pilot’s right console (figure 7-8).

Mede Knob

The FM mode knob provides control of ser power
(OFF), transmit-receive (T/R), retransmit (RETRAN),
and HOME operations. During two-set operation, the
pilot must coordinate operation to achieve retransmis.
sion, Refer to VHF-FM OPERATION, in this section.

Velume Knob

The VOL kaob allows adjustment of incoming FM
audio level.

7-8 Change 1
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VHF—FM CONTROLS

AN/ARC-131

1. FREQUENCY KNOBS
2. MODE KNOB

3. VOLUME KNOB

4. SQUELCH KNOB

PIRR

Figure 7-8

Squelch Knob

The SQUELCH knob permits selection of squelch dis-
abling (D18} for reception of weak signals and carrier
wave (CARR) which is the normal operating position.

Frequency Knobs

The frequency knobs are used to select FM set operating
frequency in 50-KHz increments, Off-frequency time is
aominally 5 seconds, during which a tone is present in
the headsets.

YHF-FM OPERATION

Normal Voice Communications (Either or Both Sets)
Normal voice operation may be conducted as follows:

E CAUTION I

Allow 3 minutes for warm-up prior to trans-
mitting.

1. VHF FM mode knob—T/R (PTT).

2. SQUELCH knob—CARR,

3. Frequency—SET AS DESIRED.,
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4, Transmit select knob—VHE.
5. VHF No.l and VHF No. 2 ICS monitor knobs—

PULL.
Note
Both sets may be monitored by either crew
member.

6. VHF-FM volume knob—ADJUST VOL and VHF
monitor knobs for proper balance and signal-to-
noise ratio.

7. To transmit, depress microphone switch to XMIT.

8. To twen off VHF/FM, move FM mode knob to
QFT,

Retransmission

VHF-FM communications may be received and retrans-
mitted automatically using hoth VHE-FM sets as an
operational link for two remore stations. Either ser can
be used as the receiver or transmitter; however, the fol-
lowing procedure Is recommended for simplification and
standardization:

Turn on both VHF-FM sets in normal T/R mode.

VHE/FM No. 1 frequency—SET to receive incoming

signal.

. VHE/FM No. 2 frequency—SET to desired transmit
frequency.

4. VHF/EM mode knobs—RETRAN.

o

Note

VHF/FM No. 1 and No. 2 sets must be tuncd to
separate frequencies ar least 5 MHz apart.
Otherwise the transmit/receive functions of the
two sets may interfere with each other. Frequency
separation of greater than 5 MHz may enhance the
retransmit capability.

Onee RETRAN
remote stations may

required.

is selected on both sets, the
transmit and reccive as

VHF-FM Homing

The VHF-FM (No. 2) sec may be used with the BDHI,
ID-663B/U, to home on ground-hased VHEF-FM sta-
tions within approximately 50 miles line-of-sighe dis-
tance. With desired frequency selected, moving the mode
knob to HOME places the homing function in operation.
In this mode, “fly-to” heading deviations up to 20 de-
grees left or right of “on course” homing heading are
provided on the No. 2 pointer of the BDHIL
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Note
When No. 2 VHF-FM is placed in HOME,
TACAN azimuth will be lost.

HF COMMUNICATIONS SET, AN/ARC-120

The HF COMM set provides [ong-range voice communications
on 28,000 separate frequencies between 2.000 and 29,999
MHz. Singlesideband or amplitude modulation (center
frequency) reception and transmission are available over the
entire frequency range,

HF COMM CONTROLS

An HF COMM control pancl (figure 7-9) is installed on the
pilot's left console.

HF Frequency Knobs

The HF frequency knobs (figure 7-2) allow adjustment
of operating frequency. Using the four knobs provided,
frequency indication may be set in 1-kHz increments over
the operating range.

HF COMM CONTROLS
@

@®

1
\

1. FREQUENCY KNQB {2-29 MHz)

2. FREQUENCY INDICATOR

3, FREQUENCY KNOB (.000-.009 MHz)

4. RF SENSITIVITY KNOB

5. FREQUENCY KNOB (.000-.090 MHz)

6. FREQUENCY KNOB (.000..900 MHz)

7. MODE KNOB By 50
Figure 7-9
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HF Mode Knob

The HF mode knab (figure 7-9) provides conrrol of set
power and selection of the AM (amplitude modulation),
USB (upper sideband), and LSB (lower sideband) modes of
operation. The DATA and CW modes are not used. When
more than one frequency is available at 2 station, selection
depends on weather conditions, time of day, and other
variables which affect the ionospheric layer of the
atmosphere,

RF Sensitivity Knob

The RF SENS knob (figure 7-9) s used to achieve the best
available signal-to-noise ratio in all operating modes,

HF COMM OPERATION

ﬁ L. HF mode knoh—USE, LSB, AM,
2. HF frequency knobs—SET, as desired
3. HF 1CS monitor knob—PULL.

+. Adjust RF SENS for best reception,

{ CAUTION 2

Allow 5 minutes for warmup time prior to
transmitting.

Note

1f the mode is moved from OFF 1o an operating
position, with desired frequency already  ser,
change frequency onc digit and return to desired
frequency. This will allow the set to retune to the
exact frequency.

5. To transmit, move the ICS select knob to HF and
depress microphone switch 1o XMIT. A 1000 Hz tone
should be audible while the antenng coupler tunes.
Tuning time is normally 1 to 5 seconds, When the
Tone ceases, transmit message,

Note

If tone does not cease within 8 to 10 seconds,
attempt to retune set on another frequency. If
unsuceessful, secure set to prevent damage o
antenna coupler mechanism.

6. The RF sensitivity knob and the HF ICS monitor
knob must be adjusted to obtain best signal-to-naise
fatio. Proper balance is indicated when background
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naise is barely audible and 2 weak audio signal isﬂ
raised to comfortable listening level,

KY-28 SYSTEM

A KY-28 system may be installed. The control panel (figure
7-10) may be instalied on the pilet’s right console to permit
secure communication through the ANJARC-54 and the
ANARCS1 communication  cquipment. The Ky-28
control should be left in the Plain (P} position when the
coder is not installed and the function knob is OFF.

KY-28 CONTROLS

Function Knob

When the function knob js moved to ON, power is
applied to the system. The knob has three positions:

OFF, ON, and RLY. Function knob positions operate
the KY-28 as follows:

POSITION FUNCTION

QFF System secured

ON Power applied to sysiem
RLY Relay

Mode Switch

KY-28 CONTROL PANEL

1. ZEROIZE SWITCH
MODE SWITCH
3. KY-28 FUNCTION KNOB

»

VM-1-189

Figure 710
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Zeroize Switch

‘The ZEROIZE switch is a button guarded in the OFF
position. If it becomes necessary to zero out the cades
set into the system, the guard should be raised and the
butcon depressed momentarily. Nullify codes only when
security compromise is eminent.

Note
After codes are nullified, secure transmission
cannot be made until system codes are reser.
KY-28 OPERATION
Note

® If operation does not proceed as outlined,
switch to P mode. DO NOT PASS CLASSI-
FIED INFORMATION.

@ UNSECURE transmission on any radio is
prohibited during transmission or reception
of secure information.

KY-28 Control Unit

1. Function knob—ON.

2. Mode switch—P (plain).

3. Make test transmission.

4. Mode switch—C (cipher).
5. Microphone switch—XMIT.

Listen for steady tone, then an alternating two-
rone signal in headset, prior to releasing micro-
phone button,

MNote

@ Step 5 is necessary only on initial aperation
after function knob is placed ON.,

® Prolonged steady tone indicates trouble.

@ If alternating two-tone signal does not stop,
depress and hold microphone burton ta
KMIT, then release, If trouble continues,
switeh to P (plain) mode and DO NOT
PASS CLASSIFIED INFORMATION,

6. Microphone switch—XMIT,
Wait for beep tone which indicates system is
ready for operation, Beep tone is necessary
priot to each secure transmission.

Mote

If no beep tone is heard, turn function knob
to OFF and ON again, Repeat steps 5 and 6.
If beep tone is still not heard, switch to P
mode and DO NOT PASS CLASSIFIED IN-
FORMATION.
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7. System ready for operation.

NAVIGATION SYSTEMS

TACAN, AN/ARN-52(V)

The TACAN unit (Tactical Air Navigation) operates
with ground- or ship-based beacons in the UHF band
between 962 and 1213 MUz This band is divided into
126 operating channels, The TACAN unit provides
displays of magnetic bearing to station and slanc-range
distance to selected station. Bearing and distance up to
300 nautical miles are displayed to the piloe by the
bearing-distance-heading indicator. The TACAN incorp-
orates an alr-to-air ranging function, capable of dis-
playing line-of-sight distance only to like-equipped
aircraft,

TACAN COMTROLS

The TACAN control panel (figure 7-11) is mounted on
the pilot’s instrument panel.

TACAN CONTROLS

5436

1. FUNCTION KNOB (A/A)
2. VOLUME KNOB
3. CHANNEL KNOBS

Fum1.e1

Figure 7-17
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Function Knob

The TACAN function kaob (figure 7-11) controls opera-
tion and mode. The koob has four positions: OFF,
REC, T/R, and A/A, Function knob positions opcrare
TACAN as follows:

POSITION FUNCTION

OFF System secured.

REC System receives and indicates magnetic
(Receive) bearing only to selected station.

T/R System receives and indicates magnetic
(Transmit/  bearing and slant-range distance in
Receive) nautical miles to selected station.

A/A System fransmits, receives, and indicates

slant-range distance in nautical miles
to TACAN-equipped aircralr when
63-channel frequency separation is
obtained,

Channel Knobs

The TACAN channel knobs (figure 7-11) are used to
selecr operating channels 001 through 126, Channels
127, 128, and 129 may be selected but are inoperative.
After an inirial 90-second warm-up period, up to 12
seconds are normally required to achieve lock-on after
changing channels.

Velume Knob

The VOL knob (figure 7-11) allows contral of station
identification audio signals as selected through the 1CS
monitor knob TCN. Ground- or ship-based stations
transmit a Morse code identification signal every 15 or
30 seconds. No identification signal is present during the
absence of station lock-on and in the A/A mode,

Alternate TACAN Power Switch

The alternate TACAN power switch (figure 1-3) selects
the No. 2 manitored a-c bus as a saurce of power in the
event of failure of the No, 2 inverter, resulting in loss
of No. | monitor a-c bus power. The alternate TACAN
power switch, normally maintained in the NO 1| MSL
position, should be moved v the ALT/TCN PWR
position if the No. 2 inverter fails and puwer to operate
the NO 1 MSL is not required,

TACAN OPERATION

The TACAN system presents precision displays of hear-
ing and distance to the pilot through the BDHI. Bearing
is accurate to within an average of |1 degree. Distance
is accurate to within 0.1 nautical mile ar less than 50
miles and to 0.2 nautical mile from 50 to 300 miles,
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the maximum obeinable. Bearing and distance memory
circuits allow continuous indications and lock-on reten-
tion during mild maneuvers or spurious sigoal opera-
tion. The hearing indication holds for 3 to 8 seconds
and the distance indicativn will hold far 8 to 15 seconds,
The unit is capable of maintaining bearing track during
turns of up to 20 degrees per second, depending upon
elear line-of-sight access to the station.

Audio Identifier

In the REC or T/R mode, a gatbled or unreadable
station identified is an indication of malfunction of the
aircraft unit or the sutface station. Unless confirmed
by knowa landmarks or ship sighting, range and bearing
displays accompanied by an unreadable identifier should
not be trusted,

False Bearings

TACAN will occasionally lock on o a false bearing
which will be 40 degrees, or any muldiple of 40 degrees,
in error on either side of the correct bearing. Switching
to another channel and then returning o the desired
channel should recycle the search mode. This deficiency
does not affect the distance indication provided.

Air-to-Air Ranging

TACAN aithorne ranging provides line-of-sight distance
indication up to 300 nautical miles betsween any suitably
equipped transponder (like-equipped aircraft acting as
the station) and up to five suitably equipped interroga-
tor (homing) aircraft. A/A mode mechanization re-
quires that the transponder and interrogator systems be
set 63 chaonels apart. Use of the A/A mode requires
prearrangement and preflight or in-flight briefing o
necessary. The following table is a partial listing of
compatible channel combinations,

TRANSPONDER INTERROGATOR
CHANNEL CHANNEL
ool 064
020 083
100 Q37
120 057
126 063
064 001
083 020
037 100
057 120
063 126
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Note

#When transponding to more than one interro-
gator, the distance displayed in the transponder
aircraft will probably be to the closest interro-
gator beyond 0.1 paurical mile. With two or
more interrogators at approximately the same
distance, it is unknown which interrogaror dis-
tance is being displayed.

® During A/A mode of operation, the BDHI
No. 2 (bearing) pointer searches (no bearing
is displayed). The ADF function of the UHF
COMM must be set and used periodically to
determine bearing between transponder and
interrogator.

TACAN PROCEDURES

Normal Navigation
1. Function knob—REC.
. Select desired station channel.
. 1CS monitor knob TCN—PULL AND ADJUST.
. TACAN VOL knob—AD]UST.
. After lock-on, adjust volume and identify station.

eV

. Function selector—T/R.

Note

A 3minute warm-up time is required to ob-
tain distance readout.

7. Observe bearing and distance on BDHL
Note

When No, 2 VHEFM is placed in HOME,
TACAN azimuth will be lost.

Air-to-Air Ranging (Homing)

. Normal T/R mode operation—CHECK.

. Prebriefed channel—SELECT.

. Function knob—A/A.

. UHF COMM—AS DESIRED (ADF function).
. Note distance to transponder on BDHL

wos w R

6, To determine hearing to transponder, request
cransmission, and note BDHI No. 1 bearing
indication.

~t

. With transponder in sight and confirmed, move
function selector knob o T/R, REC, or OFF, as
briefed,

Air-to-Air Ranging [Homer}
1. Normal T/R mode operation—CHECK.
2. Prebriefed channel—SELECT,
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3. Function knob—A/A.
4. UHF COMM—AS DESIRED (ADF function).
5. Note distance to interrogator on BDHIL

BF—AR]NG—DISTANCE-F’(EAD!NG INDICATOR (BDHI}

An 1D.663B/U BDHI (figure 7-12) is installed on the
pilot's instrument panel. An aft cockpit repeater BDHI
may be installed as part of the observer's package. The
BDHI provides a heading card, No. 1 and No. 2 hearing
pointers, and a digital distance (range) indicator. The
No. 1 pointer reflects UHF/ADE bearing, The No. 2
pointer reflects No. 2 VHE-FM or TACAN bearing.
The distance (range) indicator displays slant range to
surface-hased TACAN beacons or line-of-sight distance
to ANJARN-32(V) equipped aircraf in the A/A mode.

IDENTIFICATION SYSTEMS

1FF-SIF, AN/APX-64(V)

The TFE-SIF system provides radar positive identifica-
tion and specialized displays in four basic modes as
part of the FAA/DOD AIMS (MK XIL) system. Op-
erating modes and codes are as follows:

SIF
MODE CODES PURPOSE
1 32 Military Rapeon
2 Nene Military Identification
/A 4096 FAA Identification
4 (Operationally classified)
c Nane Altitude Reporting

|FE-5IF CONTROLS AND INDICATORS

The IFF-SIF control panel (figure 7-13) is located on
the pilot's right console.

Master Knob

The MASTER knob (figure 7-13) selects IFF mode of
operation as follows:

POSITION FUNCTION

OFF System secured.

STBY Warm-up power only; no respense to
interrogation.

LoW Receiver sensitivity reduced to interroga-

tion with selected modes responding
as interrogated. ¢
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NORM  Receiver sensitivity normal 1o interrogation
with selected modes responding
as interrogoted.

EMER Avtomatic emergency response fo alf

interrogations.

Mode Select Switches

The mode select switches (figure 7-13) are used to select
IFF mode response to intertogation and to tesc these
modes through an integral sell-test featuze, The mode
select switches operate in conjunction with the associated
reply light for test pusposes. Mode select switch opera-
tion is as follows:

BOSITION FUNCrioN

our Mode does not respond lo interrogation.

ON Mode responds to interrogation with
MASTER knob at LOW or NORM.

TEST Raply light illuminates for nermdl self-
test of selocted mode during ground

self-tost,

Identification Switch
The identification switch (figure 7-13) allows an individ-
val aircraft, in a high-density traffic area, to be ident.

BEARING-DISTANCE-HEADING INRICATOR

1. TOP [HEADING) INDEX.

2. No.1(ADF) POINTER.

3. ROTATING COMPASS CARD.
4

5

RANGE INDICATOR AND WARNING FLAG

NC. 2 (VHF-FM/TACAN) POINTER

NAVAIR 01-60GCB-1

fied upon request, Holding the switch momentarily in
IDENT provides a 30-second identification response,
after which normal transponder operation resumes,

SIF Code Dials

SIF codes for IF MODE 1 and MODE 3/A are
selected by use of vernier-type, direct-reading dials
(figure 7-13)on the IFF controf panel,

IFF Emergency Switch

The observer's IFF emergency swicch (figure 1-5)
guarded in NORMAL position, may be placed fn ON t
select emergency fesponse to interrogation if required.

ANTENNA SELECT SWITCH

The IFF ANT SEL switch is a thy ce-position swirch located
on the pilor's right console (figure 14} It is marked center
posiion BOTH, wp pasition TOP, and down position
BOTTOM. When the switch is in BOTH, the system
automatically alternates between the top and bottom
antennas. Either of the other two positions locks the
sysiems to the appropriate antenna, Normally, the swirch is
used in the center BOTIF position, If ponr patiern receprion
is detected by 2 ground station, switching to cither the TOP
of BOTTOM position may climinate the probiem

VM1 2a

Figure 7-12
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IFF—SIF CONTROLS
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MODE 4 CODE KNOB
MODE 4 REPLY LIGHT

TEST LIGHT

MODE SELECT SWITCHES
IFF MASTER KNOB
RAD/TEST MON SWITCH
IDENT SWITCH

MODE 3/A SIF CODE DIALS
MODE 1 5IF CODE DIALS
MODE 4 SELECT SWITCH
MODE 4 AUDIO/LIGHT SWITCH

~0 0 @NOe VEWwR—

Pym1-63

Figure 7-13

IFF-SIF OPERATION
To operate the AN/APX-64(V) system, proceed as
follows:
1. MASTER knob—STBY.
. AUDIO switch—OUT.
. M1 switch—ON.
. M2 switch—AS REQUIRED,
M-3/A switch—ON.
. M-C switch—OUT.
. RAD TEST switch—OUT.
. MODE 4 switch—OUT.
. MODE 1 code—AS REQUIRED.
10. MODE 3/A code—AS REQUIRED.
11. IDENT switch—OUT.
12. Before take-off, move MASTER knob to NORM.

@ oW s N

o

Note

A S-minute warm-up time is required to ob-
tain response to interrogation.

13. 1f directed, hold IDENT-MIC swirch momen-
tarily in IDENT, or select MIC and momen-
tazily hold microphone swirch in XMIT.

14. For altitude reporting, move M-C switch to ON#

15. For emergency, pull MASTER knob out and
rotate to EMER.

AIMS SYSTEM

ALTIMETER-ENCODER, AAU-21/A

The AAU-21/A altimeter-encoder combines a conven-
tional pneamatic aldmeter and an altinde reporting
encoder in one self-contained unic. Altitude readout is
displayed by a counter-drum-pointer system. The count.
ers display by direct digital output 10,000 and 1,000
feer increments while the drum displays 100 feet in-
crements. Direct digital readout can be made from minus
1,000 to 38,000 feet. The single pointer repeats the
indications of the 100-foot drum and provides a quick
indication of the rate of alticude changes. The digital
readout is referenced to 29.92 inches Hg and is not
affected by changes of barometric setcing. The cncoder
provides coded altitude information in 100-foot incre-
ments for automatic transmission when the transponder
is interrogated on Mode C and the mode select switch
M-C is in the ON position. A code "OFF" flag will
appear in the upper left portion of the instrument face
if power to the encoder s lost. The code "OFF” flag
enly mositors the encoder function of the altimeter, It
does not indicate transponder condition. Altitude re-
porting may be inoperative without the code “OFF”
flag showing if the transponder fails or controls are
improperly ser. If the code "OFF” flag appears, check
that a-c power is available and circuic breakers are in.
If the flag is still visible, contact a ground radar ro
determine altitude reporting operation and proceed
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accordingly. In the event of encoder failure, the instru.
ment continues to function as a normal baromerric alti.
meter. The altimeter is ser by tuening the haromerric
secting knob on the lower left, frone side of the case
until the proper setting is visible in the Kollsman dial
on the lower right side of the instrument display (range
28.1 to 310 inches Hg). The instrument also contains
an internal vibrator which operates whenever d-c power
is on. The vibrator provides for smouth display changes
by minimizing mechanical friction effect. If the vibrator
fails, the instrument will continue to function poeu-
matically, but a less smonth movement of the instru-
ment display be evident. The 100-foor pointer may
stick when passing the 12-0'clock position, This effect
ean be lessened by tapping the instrument case.

Mode 4

Mode 4 is a military secure mode. It will operate only
when the cryptographic transponder-computer  (KIT-
TASTSEC) s installed. Controls and indicatrs for this
mode are located on the left side and top of the
AN/APX-64(V) control unit outlined by a white line.
Mode 4 interrogation is received by a cryptographic
aansponder-computer which encodes and  tiggers a
proper identification response signal, The IFF MASTER
kaob (figure 7-9) controls the transponder in all maodes,
When the MODE 4 select switch is selected ON, Mode
4 is inoperarive in cither STBY or OFF position of
the IFF MASTER knob. To operate Maode 4, the MODE
4 select switch must be in the ON position, selected
codes must be inserted into the system, and CODE A
or B selected on the Mode 4 CODE kaob. Should
Mode 4 fail to reply o a valid interrogation, the IFF
caution light will illuminace,

The amber IFF caution light is located on the pilot’s
instrument panel. It illuminates to alert the pilat
that the AN/APX-64(V) has failed to reply to a
valid Mode 4 interrogation provided that the aircraft
power is on and the TFF MASTER knob is not OFF.
The IFF caution light circuitry monitors for: (1) Maode
4 codes zeraized, (2) transponder failure to reply to
proper interrogation, and (3) automatic self-test func.
ton of the computer revealing « computer malfunction
Should the IFF caution light illuminate, check IFF
MASTER kanob NORM, MODE 4 select switch ON,
and Mede 4 CODE kaob in proper A oc B code position
for current time period. If the light remains on, avoid
aperation in a known Mode 4 interrogating environ-
ment or if alteady in one, take appropriate corrective
or emergency action as operationally directed for this
condition (inoperative Mode 4).

The MODE 4 select switch is provided for control
of Mode 4 operation. It is labeled ON and QUT. It is
a positive action, lift-lock switch which must he pulled
out to be placed OFF,
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The MODE 4 AUDIO/LIGHT switch is a three.
position toggle switch with LIGHT, OUT (center),
and AUDIO positions, When the switch is placed in
the LIGHT position, only the reply light of Mode 4
is enabled. The AUDIO position enables both the
reply light and an aural indication. With the switch
in AUDIO, an aural signal indicates that Mode 4
interrogations are heing received and illumination of
the reply light indicates that replies are transmitted.
This switch must be placed in either AUDIO or
LIGHT position when operating Mode 4. In the OUT
position, both the light and audio indications are in.
operative,

A green Mode 4 REPLY light is provided to indicare
that Maode 4 replies are being transmitted when the
MODE 4 AUDIO/LIGHT select switch is in either
the LIGHT or AUDIO position. The REPLY light will
not illuminate when pressed-to-test unless the MODE
4 AUDIO/LIGHT switch is in either the LIGHT or
AUDIO position.

The Mode 4 CODE knob is a four-position (HOLD,
A, B, and ZERO) rotary knob. A and B codes are
preset daily as opecationally directed by the single
insertion of a code changer key. A is the present code
and B is the next succeeding code, thus enabling dhe
set 1o praperly reply to any valid Mode 4 interro-
gation during a given time period. The ZERO position
zervizes the code setting. Both codes are normally
zetoized when the IFF MASTER knob is turned to
OFF after the aircraft has landed. If a second flight
is anticipated during the alled code time periods,
the code setting may be retained by selecting the HOLD
position of the knob. The HOLD position is spring-
loaded to return to the A position. Ta hold codes, the
knob must be held momentarily (2 to 3 scconds) to
the HOLD position before power is removed from the
transponder. Allow transponder power to remain on
for at least 15 seconds after the knab is released, and
then turn off as desired. The code setting is now
mechanically latched and will be retained when aircraft
power is turned off, To hold the code seting, the aic.
craft weight must be on the landing gear, The HOLD
function will remain in effect until the aircraft weight
is off the landing gear. If power is removed from the
transponder less than 15 seconds after selecting HOLD,
either by tarning the transponder off or by turning off
airerafe electrical power, the code setting will zeroize
when transponder power is lost. Both A and B codes
may he zeroized any time the aircraft has electrical
power on and the IFF MASTER knob is in any position
except OFF by placing the Mode 4 CODE knob to the
ZERO position. The Mode 4 CODE knob must be
pulled out before it can be turned o the ZERO position.
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Any time (in flight or on the ground), the TFF MAS-
TER knob is placed in the OFF position, the A and
B codes are zeroized unless the HOLD function has
been properly actuated.

TRANSPOMDER TEST SET

When the transponder test set (TS-1843) is installed
and operated in the self-rest mode by placing one of
the mode select switches in the TEST position, the test
set generates interrogation pulse pairs for the desired
mode. These interrogations are applied to the teans-
ponder to check for proper receiver frequency, sensi-
tivity, and decoding. The test set analyzes the resulting
replies for bracket spacing, frequency, power, and an-
tenna circuitry and pravides a go/no-go indication to
the operator. If the TEST light does not illuminate, the
selected mode is in a no-go condition. The self-test
modes will operate only if the TFF MASTER knob
is set to the NORM position, the transpondec test set
indicates transponder performance by illuminating the
TEST light when interrogation replies are made. RAD
TEST position is used for ground test operation and
requires additional equipment. The AN/APX-G4(V)
will operate normally without the test sec installed
but the operatot is deprived of all test capabilities.

OPERATION OF TRANSPOMDER

1, IFF MASTER knoh—STBY (warm-up for 2
minutes) .

. Mode select switches—ON (desired mades).

. Mode SIF code dials—SET (as desired).

4. RAD TEST/MON switch—OUT or MON (as
desired).

. IFF MASTER knoh—NORM (before take-off).

. Mode select switches—1f the test set is installed,
hold desired switch to TEST until TEST lighe
illuminates. 1f light does not come on, the

selected mode is inoperative. (There is no test
for Mode 4.)

w o

oo

To Operate Mode 4

(IFF MASTER contral knob LOW, NORM,
or EMER)

-

. MODE 4 select switch—ON.

. MODE 4 AUDIO/LIGHT switch—AUDIO (as
desired).

9. Mode 4 CODE knob—A or B (as required by

tme period).

=
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RADIO FREQUENCY MONITOR SET, AN/USQ-42

On aiccraft having AFC 20 incorporated, the radio
frequency monitor set, AN/USQ-42, is a frequency-
modulated (FM) receiver used to monitor signals from
remote sensors on any one of 31 channels. Sensar trans-
wmission identity is displayed on a display panel while
audible signal is provided through the headsets con-
trolled through the IFF pasition of the intercommunica-
tions set, AN/AIC-18.

RADIO FREQUEMCY MONITOR CONTROLS

A radio frequency monitor set (figure 7-14) is installed
on the right side of the observer's cockpit as temporary
equipment.

Power Switch
The POWER switch (figure 7-14) has four positions:

QFF, INT, EXT, and CHG. The rotary switch knob
positions function as follows:

POSITION FUMCTION

OFF Turns off power.

INT Connects intérnal power to set.

EXT Connects external power o receiver
while trickle charging internal
rechargeable battery.

CHG. Cannacts external power to battery

for charging.

Antenna Connector

An ANTENNA connector (figure 7-14)
tenna 1o receiver.

connects an-

Fuses

The VEH. and BAT. fuses provide receiver protection
from external and internal power sources.

Audio Connector

When installed in the aircraft, the AUDIO connecto:
(figure 7-14) is used to conaect the receiver to inter-
communications set, AN/AIC-18.

Audio Volume Control

The AUDIO VOLUME control knob {figure 7-14) i
used to adjust the headset sound level along with the
AN/AIC-18 IFF knob.
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Digital Display
The digital display (figure 7-14) includes an IDENTITY
indicator to display identity number of last sensor re-
ceived and a CARRIER ON indicator which is illumi-
nated while carrier signal is being reccived.

Test Switch

When depressed, the TEST switch (figure 7-14], teses
internal logic and IDENTITY indicator of receiver.

Dim Centrol

A DIM. control knob (figure 7-14} is rotated to vary
light intensity of IDENTITY and CARRIER ON indi.
cators.

Manual Clear Switch

When depressed, the MAN. CLR, swicch (figure 7-14)
clears the IDENTITY display.

NAVAIR 01-60GCB-1

Signal Strength/Baltery Voltage Meter

Depending on selection of the SIG STR switch, a meter
(figure 7-14) indicates signal strength or battery voltage,

Signal Strength Meter Contral Switch

The SIG STR switch (figure 7-14) is rotated (o select
three positions: LOW, HIGH, or BAT. VOLTAGE. The
positions function as follows:

POSITION METER INDICATION
Low Signal strength for weak signals.
HIGH Signal sirength for strong signals.

BAT. VOLTAGE

Red or green to indicate internal
receiver battery voltage.

RADIO FREQUENCY MONITOR SET CONTROLS

(AIRCRAFT HAVING AFC 20 INCORPORATED)

A USES
v BAT.
2 14

o
— {@:}

CHARMEL

3 3

2 z

1 1
o

AUDIO =— TEST DIM. MAN.CLR. HIGH BAT,
=\ Low, VOLTAGE INT_ EXT
) on (@3 oFF CcHE
OFF
voufume I f SIGISTR SQUELEH FORlA
| I | | I | | |
1. ANTENNA CONNECTOR 8 SQUELCH CONTROL KNOB

2. VEH. EXTERNAL POWER FUSE

3. BAT. INTERMNAL POWER FUSE

4. DIGITAL DISPLAY

5. SIGNAL STRENGTH/BATTERY
VOLTAGE METER

6. CHANNEL SELECTOR SWITCHES

7. POWER SWITCH

Q.
10.
.
12.
13
14.

Figure 7-14
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SI1G STR METER CONTROL SWITCH
MAN, CLR. SWITCH
DIV. CONTROL SWITCH
TEST SWITCH
AUDIO VOLUME CONTROL KNOB
HEADSET CONNECTOR
VM-1-126
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Channel Selector Switches
Twao rotary-type selector switches (figure 7-14) operate
as follows:

POSITION OPERATION
0-3 Selects first digit of channel number.
0-9 Selects second digit of channel number,

Squelch Contral Knob

A SQUELCH control knob (figure 7-14) permits selec-
ton of squelch disabling (OFF) for weak signal recep-
tion or a variable ON position to adjust rushing noise to
a comfortable listening level when no signal is being
received.

RADIO FREQUENCY MONITOR SET OPERATION

To operate the radio frequency monitor set, proceed as
follows:

MNormal Procedures
1. With d-c power available (batrery, external
power, or generator on) and intercommunications
set, AN/AIC-18, operating, pull ICS IFF monitor
knob out on the ICS control panel (P, O).

2. POWER switch—INT (O).
3. SIG $TR switch—LOW (O).
4. CHANNEL knohs — ASSIGNED CHANNEL

NUMBER (O},
5. TEST switch—PUSH (O},
Check that No. 88 shows on IDENTITY indi-
cator to ensure proper recciver operation.

Section VII
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. DIM. knob—ADJUST (O).

7. SQUELCH knob—OFF (O).

. AUDIO VOLUME knob—ADJUST, as desired
(). .

9. ICS IFF monitor knob — ADJUST, as desired

(P,O).

10. MAN. CLR. switch—PUSH (O).

11. SQUELCH control knob—ON and ADJUST (O).

Adjust rushing sound to comfortable headset

audio level.

Jamming Procedures

Unusual noises or strong interference heard on the re-
Ceiver may be enemy jamming, signals from a friendly
station, noise from a local source, or a defective receiver.
To determine if the receiver is defective, disconnect the
antenna at its connector on the receiver. If the noise
continues with antenna disconnected, the receiver is de-
fective; if the interference conrtinues, proceed as follows:

1. Fly variable pacterns until location is found where
jamming is minimal.

2. AUDIO VOLUME control — ADJUST, as de-
sired (O).
Note

The level of the desired signal may be raised
enough to distinguish from the jamming sig-
nal.
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PART 2 — COMMUNICATIONS

GENERAL

Communications and associated electronic equipment are
described in Part 1 of this section. The installed radio
equipment requires various times for warm-up, usually
not less than a 3-minute warm-up period is recommended
prior ta operation. For specific warm-up periods, see
figure 7-3.

OPERATION

The mission requirements dictate that pilots and observers
adhere to proper voice procedures and strict radio discipline
as standardized by the current editions of NWP 16, 32, 37,
and 41, Guard frequency must be continuously manitored
but transmissions will e made only in an emergency
situation. Ground-toaic signals, including  aireraft
maneuvers as acknowledgements, will be in accordance

7-20

with NWP 41 and NAVAIR 00-25-513. Channelization of E
instalied radios will be in accordance with the appropriate
communication plan,

VISUAL COMMUNICATIONS

Communications between aircraft within a formation will
be conducted visually whenever practicable, provided no
sacrifice in eperational cfficiency is involved. Flight leaders
will ensure that all aircraft in the formation receive and
acknowledge signals when given. Visual signals s ser forth
in NWE 41 will be used. For emergency signaling, the FAA
standard HEFOE system should be used:

1 finger .. . Hydraulic
2 fingers . . Electrical
3 fingers . .. Fuel
4 fingers . Osxygen
5 fingers . . Engine
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ARMAMENT EQUIPMENT

‘The aircraft is capable of carrying varied conventional
weapons loads, including gun pods, bombs, rocker pods,
and napalm, Only those stores listed in AIRCRAFT
OPERATING LIMITATIONS, in Section I, Part 4, are
authorized to be carried and relessed or fired to the
limits shown,

GUNNERY EQUIPMENT
SPONSON GUNS

Two MG0C 7.62-millimeter NATO machine guns are
integrally installed in cach sponson. The MG0C is
an elecerically charged, gas-operated weapon which is
adapeed from the M60 NATO automatic rifle. Each pai
of guns (left and right) may be charged separately on
the ground or in flight. Ground use of the sponson-
mounted charging switches requires application of exter-
nal d-¢ power ot that the BATTERY switch be placed
t0 ON to energize the primary d-c bus; the MASTER
ARM switch must be moved to ON. Tracer, ball, and
armor-piercing ammunition are available for use with
the MG0C gua.

GUN POD
GPU-2/A 20mm Gun

The GPU-2/A M-197 20mm gun system is a lightweight,
linkless ammunition gun system. It can be carried on the
aircraft singly or in pairs, It has a high and low rate of fire
which can be set by the pilot in flight using the Bomb-
Flare switch (figure 8-1),

MK 4 Mod O Gun Pod

The MK 4 Mod 0 pod houses an MK 11, gas/recoil-
operated, twin-barrel 20-millimeter gun. The MK 11
gun fires MK 100-series ammunition from an eight-
chamber cylinder. The ammunition is belted with MK
6 Mods 4, 5, and 6 links. The spent casings and links
are ejected overboard near the rear end of the pod. The
pod is self-powered and electrically charged and cleared.
The MK 11 gun has a selective rate of fire, which may
be preflight ser at either 700 or 4000 rounds per minute.
The gun gases generated during firing are not controlled
(allowed to burn at random); however, gun pressure
is relieved by louvers in the main access doors and in
other portions of the pod outer shell. The pod nose
includes a blast suppressar and air ducts which provide

Missile Firing
Procedures e 827

gun revolver cooling flow. The gun charging and clear-
ing system is composed of & pncumatic pressure storage
botele, an accumulator, a valve, and interconnecting
lines. Prior to flight, the pneumaric storage botrle is
charged to 3200 (£200) psig with air or nitrogen.
Should a dud round be encountered during a firing
burse, the gun will hesitate for approximarely 0.08
second, thea automatically accomplish a clearing and
recharging cycle. When the gun returns o battery posi-
tion after charging, both barrels resume firing imme-
diately.

Note

Moving the MK 4 POD switch from SAFE o
MDY (charging) results in a solid “chuy,
accompanied by a pitch transient which can be
misinterpreted as an inadvertent firing.

! CAUTION E

Long bursts can overheat the MK 11 gun,
shortening gun life. A total of 15 minutes
should be allowed ducing fire-out of a fully
loaded pod (750 rounds). Burst lengths up
to 2 seconds are recommended, with 3 minutes
cooling time berween passes. Maximum burst
time is 6 seconds,

CAUTION

Do not move the MK 4 POD switch to CLEAR
until all firing is completed. T, after clearing,
the switch is raised to RDY position, a link
jam will oceur and two live rounds will be
rammed into the cylinder, rendering the gun
inoperative, This condition CANNOT be rem-
edied by selecting CLEAR,

BOMBING EQUIPMENT

A wariety of conventional weapons may be carried on
five external store stations. Two pylons may be installed
on each sponson and one pylon may be installed at
centerling on the fuselage. The centerline station will
carry a single store weighing up to 1200 pounds at
design "g” limits, and may be adapted for stores requir-
ing 30-inch suspension spacing. The remaining stations
are designed for ld-inch suspension spacing and will

Change 1 8-1/(8-2 blank)




NAVAIR 01-60GCB-1

carry stores weighing up to 600 pounds at design “g"
limits. The external store station pylens are bolted on
and cannot be dropped.

ROCKET EQUIPMENT
Several types of standard rocker pods can be carried

at the sponsen stations. For rocket pod capability, refer
to Section XI, Part 1.

MISSILE EQUIPMENT

An AIM-9 air-to-afr missile can be carried on an
LAU-7/A launcher artached to a pylon bolted under
each wing. This missile operates on the passive, infrared
homing principle.

OPTICAL SIGHT

An illuminated, reflecting, noncomputing optical sight
(figure 8-1) is installed in the pilot’s cockpit. The reticle
may be depressed up te 270 mils through tilting of the
reflecting glass to provide proper sight angles for release
slant range or lead angles for all types of weapons. The
reticle image consists of a 2-mil pipper and quadrantial
markings composed of divided 50- and 100-mil rings,
with cardinal lines made up of alternating 10-mil marks
and spaces. The gunsight may be removed and stored,
if desired, in space provided in the interior of the
cargo bay door,

IMCLINCHETER LIGHT

A post light, mounted on the optical sight inclinometer,
provides improved illumination of the mil settings index
and improved reticle light intensity. Illumination is con-
trolled by the STBY COMPASS switch and intensity
is controlled by the INSTRUMENTS knob.

SIGHT AND ARMAMENT CONTROLS
MASTER ARM SWITCH
The ON position of the MASTER ARM switch (figure
8-1) applies power to the d-c armament bus when the
landing gear handle is in the UP position. All armament
selection, release, and firing power is provided through
the master arm circuit. The ground safety provisions for
the electrical armament fire, release, and emergency jerti-
son systems may be bypassed for ground checks and main-
* tenance through an ARMT SAFETY DISABLE swirch
in the left main landing gear well.

SIGHT RETICLE BRIGHTNESS KNOB

The sight reticle brightness knoh (figure 8-1) allows
selection of sighe reticle illumination and brightoess
adjustment.

FILAMENT SELECT SWITCH

The filament select switch (figure 8-1) allows selection
of the NO. 1 or NO. 2 sighe reticle illuminaror filament.

Section VI

Sight reticle brightness and ON/OFF selection are con-
trolled through the sight dimmer knob.

Note

Select NO. 1 filameat to prevent top filament,
if burned out, from shotting out bottom fila.
ment. To prolong filamenc life, the brightness
control knob should be maintained ar full low
until brightness is required. Use NO. 2 filament
after failure of NO. 1 filament.

SIGHT DEPRESSION LEVER

The sight depression fever (figare 8-1), mounted on the
sight body, allows variable depression settings from
0 to 270 mils, The selected depression is read directly
on the sight body. Depression is indicated in MILS X 10,

GUNS SWITCHES

Three guns switches are provided, The left- and right-
hand pair switches (figure 8-1) are used to select RDY
(ready) or CLEAR condition of the fixed guns, which
may be fired in selected pairs or simultaneously, The
fixed gun charging mechanism may be ground-checked
through use of an auxiliary gun charger switch in each
sponson. The MK 4 POD switch (figure 8-1) is used
to charge and selece the RDY (ready) condition of a
centerline-mounted MK 4 gun pod only, if installed.
The RDY position of the MK 4 POD switch charges
the guns and arms the bomb button circuit for firing.
‘The CLEAR position removes 21l ammunition from the
gun cylinder,

STATION MODE SELECT SWITCHES

The STATION MODE SELECT switches (figure 8-1)
are used to select installed external ordnance for firing
or release as required. These switches are leverlok type
requiring the switch be lifted for actuation. The OFF
position is used to disable the bomb release button circuits.
The STATION MODE SELECT switches operate with the
bomb release button as follows:

MODE ORDNANCE

FIRE Gun pads, rockets, dispensers
OFF Safe

DROP

Neormally dropped munitians
BOMB-FLARE ARM SWITCH

The BOMB-FLARE ARM switch (figure 8-1) is used
to arm mechanically or electrically fuzed bombs. Weap-
ons may be armed for NOSE & TAIL or TAIL fuze
detonarion, as required,

BOMB RELEASE BUTTOM

The bomb release button (figure 1-13) is located on the
pilot’s stick grip. This button is used to drop any store
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OPTICAL SIGHT AND ARMAMENT CONTROLS

SIGHT FILAMENT
CONTHROL SELECT SIGHT RETICLE

PANEL
SMOKE GEN. i
SWITCH i

BRIGHTNESS KNOR

SIGHT LOCKIN,
LEVER [SHOWN
LOCKEDI

STANDRY

COmMPASS ML {

DEPRESSION]
KNOB

INCLINOMETER
LIGHT

ZERO
MILS
SHOWN 7

GUNSIGHT

COMBINING

LENS
REFLECTING SUN SHIELD
GLASS
RED FILTER
FILTER LOGK

4 . ﬂn—ss—th ¥
STORES EMERGENCY RELEASE BUTTON
® (E) EMERGENCY STORES
JETTISON HANDLE

N12/80 vM-1-86F

Figure 8-1 (Sheet 1}
84 Change 1




NAVAIR 01-60GCEB-1

306B-18

STATION 1 MODE SELECT SWITCH
STATION 2 MODE SELECT SWITCH
STATION 3 MODE SELECT SWITCH
STATION 4 MODE SELECT SWITCH
STATION 5§ MODE SELECT SWITCH

cCowaN®

Section VIII

LEFT-HAND PAIR GUNS SWITCH
RIGHT-HAND PAIR GUNS SWITCH
MK 4 POD GUNS SWITCH
BOMB-FLARE SWITCH

MASTER ARM SWITCH

(© STATION MODE SELECT PANEL

N12/80 VM-1-1274

Figure 8-1 (Sheet 2)

selected through the DROP position of the STATION
MODE SELECT switches and to fire any externally
carried, forward-firing ordnance selected by the FIRE
position.

TRIGGER

The trigger (figure 1-13) is located on the pilot's stick
grip. This switch is used to fire the sponson (internal)
guns only,
STORES EMERGENCY RELEASE BUTTON

The STORES EMER REL button (figure 1-3) when
depressed, releases all external stores, The stores emet-
gency release system, poweted by the battery bus, is
operative only with the aircraft airborne, The emergency
release system is independent of the MASTER ARM
switch.

EMERGEMCY STORES JETTISOM HANDLE

The EMER ST JETT handle (figure 1-3) is located on
the pilot's center pedestal. All stores except the center-
line station store may be jettisoned manuslly by pulling
this handle outward approximately 3 inches.

Note

If desired, an external fuel tank may be re-
tained and all other external stores released
by pulling the EMER ST JETT handle.

MISSILE CONTROLS
MISSILE SELECT KNOB

If missiles are installed, warm-up power to missile
electronic components is provided directly with the
MASTER ARM switch ON. Moving the MISSILE
SELECT knob (figure 8-2) from SAFE to NO. 1 or NO.
2 allows the audio tone from the selecced missile ro be
heard in the headset with the MSL manitor knob (inter-
phone control panel) pulled up and rurned full on.
Missile tone volume is then controlled through the
MISSILE TONE VOL knob on the missile control
panel. Selecting NO. 1 or NO. 2 also energizes the
missile arming circait (aircrafc airhorne).

MISSILE TONE VOLUME KNOB

The MISSILE TONE VOL knob (figure 8-2) provides
@ volume control for the audio tone generated by the
missile,

MISSILE COOLANT SWITCH

The MISSILE COOLANT switch (figure 8-2) is used
with the AIM-9 missile. The ON position should
be selected prior to take-off and the OFF position
selected before landing if missiles are not fired. This
switch controls prelaunch flow of nitrogen to cool the
TR detecter unit.
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MISSILE CONTROLS
®

5

I SN MISKIC

MISSILE SELECT KNOB
MISSILE TONE VOLUME KNOB
MISSILE COOLANT SWITCH
MISSILE JETTISON SWITCH

PAM-1-68
Figure 8-2

MISSILE JETTISON SWITCH

The JETTISON position of the MSL JETTISON switch
(figure 8-2) salvo-launches missiles unarmed and un-
guided, This circuit bypasses the firing circuit of the
missile control gas generator without arming the fuze
and applies power directly to the missile motor ta launch
the missile as a ballistic racket. This action also Jaunches
the target rocket, if installed. Powered by the primary
d-c bus, the switch is inoperable when the weight of the
aircraft is on the landing gear.

WEAPON DELIVERY PROCEDURES
STRAFE (FIXED GUNS)

- Sighe reticle brightness knob — AS REQUIRED,

FIL SEL switch—NC. 1 OR NO, 2,

. Sight depression — AS REQUIRED.

. GUNS LH/RH switches—RDY.

MASTER ARM switch—ON.

. To fire—DEPRESS TRIGGER ON PILOT'S
STICK GRIP.

7. To secure, GUNS LH/RH switches—CLEAR,

8. To secure, MASTER ARM switch — OFF, after

a minimum of § seconds,

DM oA W

g

STRAFE (MK 4 GUN POD)
1. Sight rericle brightness knob — AS REQUIRLD.
2. FIL SEL switch—NO. 1 OR NO, 2.
3. Sight depression — AS REQUIRED.

8-6  Change 1
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. STATION 3 MODE SELECT switch—FIRE,

- MASTER ARM switch—ON,

. MK 4 POD switch—RDY,

. To fire — DEPRESS BOMB BUTTON,
To secure, MK 4 POD switch — CLEAR, then
SAFE.

IR AV

9. MASTER ARM switch — QFF,

Note
While catrying the MK 4 gun pod do not select
CLEAR unril all planned or required firing is
completed. Use the MASTER ARM switch to
safe the bomb button between passes.

STRAFE (SUU-11A/A PODS)

. MASTER ARM switch—ON,

. Sight reticle brightness knob— AS DESIRED.
FIL SEL switch—NO. | OR N0, 2.

. Sight depression— AS REQUIRED,

- Pod(s) STATION MODE SELECT switch(es) —
FIRE,

. To fire—DEPRESS BOMB BUTTON.

- To sale bomb button, pod(s) STATION MODE
SELECT switch(es) —SAFE,

FIRING ROCKETS

- Sight reticle brightness knob — AS REQUIRED.

. FIL SEL swirch—NO. 1 OR NO. 2,

. Sight depression — AS REQUIRED.

. Rocket STATION MODE §
FIRE.

. MASTER ARM switch — ON.

. To fire — DEPRESS BOMB BUTTON.

. To drop empty pods — SELECT DROP AND
DEPRESS BOMB BUTTON,

8. To secure, MASTER ARM switch — OFF.

FIRING ROCKETS FROM WING STATIONS
1. Sight reticle brightness knob—AS REQUIRED.
2. FIL SEL switch—NO. 1 OR NO. 2.
3. Sight depression—AS REQUIRED,
4. Missile select—NO. 1 OR NO, 2,
5
.
7.

[T

-

PR

CT switches —

NS

. MASTER ARM switch—ON,
. To fire—DEPRESS BOMB BUTTON.
To secure—MASTER ARM switch—OQFF,

Note
The LAU-33/A installed on wing pylon sta.
tions with the LAU-JA launcher cannot be
jettisoned,
DROPPING BOMBS
. Sighe rericle beightness knob — AS DESIRED.
. FIL SEL switch—NO, 1 OR NO. 2,
- Sight depression — AS REQUIRED.
. BOMB-FLARE ARM switch — AS BRIEFED.
(NOSE & TAIL).

[P XY
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5. STATION MODE SELECT switches—DROP
(desired stations).

6. MASTER ARM switch — ON.
7. To release — DEPRESS BOMB BUTTON.
8. To secure, MASTER ARM switch — OFF.,

DISPENSING FLARES

1. Flare pod STATION MODE SELECT switch —
FIRE.

2. MASTER ARM switch — ON.
3. To dispense flares — DEPRESS BOMB BUT-
T

4. To secure, MASTER ARM switch — OFF.

ARMAMENT SAFETY CHECK

. GUNS LH/RH switches—CLEAR.

2. BOMB.-FLARE ARM switch — SAFE,

3, STATION MODE SELECT switches — OFF.
4. MASTER ARM switch — OFF,

5. Sight redicle brightness knob — OFF.

MISSILE FIRING PROCEDURES
EXTERIOR INSPECTION
Check that missile umbilical cord (under nose cap of
launcher) is connected and that launcher safety pins are
installed. If a target rocket is carried, check that shore
ing plug is installed in the missile launcher.
BEFORE STARTING ENGINES

1. MISSILE SELECT knab — SAFE.

2. MASTER ARM swirch — OFF,

3. MISSILE COOLANT switch — OFF,

BEFORE TAKE-OFF

In a designated safe area, perform the following checks:
. MASTER ARM switch — ON.

. MISSILE COOLANT switch — ON.

N

w

. MSL monitor knob — PULL/INCREASE.

. Ground checks — COMPLETE.

Have ground crew remove missile covers and
perform stray voltage checks.

. Alternately move MISSILE SELECT knob to
NO. 1 and NO. 2 while ground crew performs
flashlight check. Adjuse MISSILE TONE VOL
knaob and acknowledge tone reception.

-

w

6. Have ground crew remove [auncher safety pins.

Section VIII

7. MISSILE SELECT knob — SAFE.
B. MISSILE COOLANT switch - OFF,
9. MASTER ARM switch — OFF.

FIRING MISSILES

Note
Missiles and training rockets cannor be fired
with aircraft weight on the landing gear.

1. MISSILE COOLANT switch — ON,

2. MISSILE SELECT knob — NO. 1.

3. MISSILE TONE VOL knob — ADJUST.
4. MASTER ARM swirch — ON.

Note
Select rone setting for missile tone evidence
of best discrimination. Care must be raken in
determining that “ready” tone is due to radia-
tion from intended rarget racher than from
background radiation. Readjust volume as de-

sired,

5. To fire missile — DEPRESS BOMB BUTTON.
Depress and HOLD bomb button uncil missile

is seen departing.

Note
‘The missile has a minimum range of about
3000 feet. The minimum range (R,) can be
determined by using the formula R, = 3000
13000 (AM), where AM is the Mach number
advantage of the firing aircraft over the target
If the missile is fired at short ranges, it may
not guide or arm in time to be effective, There-
fore, it is recommended that firings close to
minimum range be avoided excepr for emer-

gencics.

6. When hoth missiles have been fired, return
MISSILE COOLANT switch to OFF, MISSILE
SELECT knob to SAFE, and MASTER ARM
switch to OFF.
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MISSILE EMERGENCY JETTISON
To jettison (safe launch) missiles in fight, lift the MSL
JETTISON switch guard and move the switch to

JETTISON,.
WARNING

Missiles should be jettisoned into a safe area
because of their range as unguided hballistic

rockets.

MISSILE MALFUNCTIONS

MISFIRE
Failure of a rocket motor to fire, for any reason, after

completion of the firing circuit.

HANGFIRE

Failure of a rocket motor in which the igniter fires but
the propellant ignition is delayed for periods up to 15
minutes after completion of the firing circuit. During
this hangfire period, the propellant may pattially ignite

or smolder,

MISSILE MALFUNCTION IN-FLIGHT PROCEDURE
When all switches are propecly set, and the missile
fails to fire after the bomb button has been pressed, it

NAVAIR 01-60GCB-1

should first be considered a hangfire and the following

procedure should be used:

1. MISSILE SELECT knob — SAFE,
MASTER ARM switch—OFF.

2. Consider a potential hangfire period for 15
minutes from che time step 1 is accomplished,
and fly a course or courses to minimize the
missile hazard if firing occurs.

3. After 15 minutes, during which no smoldering
occurred, consider the missile a misfire and re-
sume normal operations or teturn to base,

4. If smoldering {hangfire) is evident and firing

does not oceur, jettison the missile in a desig-
nated safe area and direction.

WARNING

Do not return a hangfire missile to base.

5. If it is not practical to remain in flight jn a
designated safe area for the 15-minute hangfire
period, jettison the missile in a safe, clear, and
unpopulated area.

AFTER LANDING

As soon as possible after landing, puint the aircraft
away from personnel or any inhabited area and signal
ground crew to insert launcher rail safety pins in a
launcher still holding a missile,
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INTRODUCTION

This section provides information on pilat/observer co-
ordination which may be required for completion of an
assigned mission. The OV-104 is & single-pilated, multi-
purpose aircraft designed for counterinsurgency opera-
fions. An observer is defined as any crewman occupying
the rear cockpit in the performance of the assigned mis-
sion, The mission assigned to the aircraft will dictare the
qualifications required for the chserver.

CREW DUTIES

The duties of the pilot and observer are often inte-
grated. Each must support and contribute to the com-
pletion of the assigned mission. Although specific
responsibilities are delineated, cooperation and initiative
would become paramount in the eveat of aircraft system
malfunction, emergency or unfamiliar circumstances
where assistance is desired. The pilot is the Aircraft
Commander and is ultimately responsible for the safe
completion of any mission assigned to his aircraft. The
pilot and observer shall pesform as a team in the com-
pletion of the mission. By intercommunications, the pilot
and observer should anticipate rather than await devel-
opments.

FLIGHT PLANNING

® Pilot—The pilot will be responsible for the prep-
aration of required charts, flight logs, navigation com-
putation including fucl planning, checking weather
and NOTAMS, and for filing required fiight plans.

@ Observer — The observer, when required by the pilot,
will provide any special maps, photography, and other
available information nccessary for the completion of
the mission.

Pretake-off . .
Take.off /Departure e
T Flight e
Instrument Approac!
Landing

Postflight
Debriefing

BRIEFING

@ Pilos — The pilot/flight leader is responsible for
briefing all ceew members on all aspects of the mission
o be flown.

@ Observer — The observer will assist the pilor/flight
leader in preparing required flight or briefing forms
and may, if applicable, brief the portion of the mission
pertaining to the observer's duties.

PREFLIGHT

® Pilpt — The pilot is responsible for accepting and
preflighting the airceaft assigned in accordance with
this manual and appropriate preflight checklist con-
tained in the NATOPS Pilot's Pocker Checklist
(NAVAIR 01-60GCB-1B).

@ Observer — The observer is responsible for thac por-
tion of the exterior inspection checklist which related
to the rear cackpit and security of fuel caps.

PRESTART

@ Pilot — The piloe will execute the prestare checks
described in the NATOPS Pilot's Pocker Checklist
(NAVAIR 01-60GCB-1B) and will inform che ob-
server PRESTART CHECKS COMPLETE—READY
TO START.

@ Observer — The observer will execute the prestart
checks applicable to the observer's cockpit described
in the NATOPS Pilot's Pocket Checklist (NAVAIR
01-60GCB-1B) and will inform the pilot PRESTART
CHECKS COMPLETE—READY FOR START.

9-1
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STARTING

® Pilot — The pilot will stact engines as described in
Section 111, Part 3 and will keep the abserver informed
of any unusual occurrences,

® Observer — The observer will remain alert for any
emergency signals from the ground crew and will in-
form the pilot if such signals are observed.

POSTSTART

® Pifot — The pilot will complete all poststart checks
described in the NATOPS Pilot's Pocker Checklist
(NAVAIR 01-60GCB-1B).

® Observer — The observer will take command of the
AN/ARC-54 when directed by the pilot and select the
appropriate frequencies.

PRETAKE-OFF

® Pilot — The pilot will exccute pretake-off, instrument,
and take-off checklists described in the NATOPS
Pilot's Pocket Checklist (NAVAIR 01-60GCEB-1B)
and as posted in the aircraft. The pilot will report
completion of each of the take-off checklist items to
the observer and upon completion advise the observer
TAKE-OFF CHECKLIST COMPLETE_READY
FOR TAKE-OFF.

® Observer — The observer will report READY FOR
TAKE-OFF upon satisfactory completion of his check-
list. The observer should be alert ‘to challenge the
pilot if any item on the take-off checklist is not re-
ported s completed. The observer will assist in com-
Munications as directed by che pilor,

TAKE-OFF/DEPARTURE

® Piist — The pilot will request, copy, and acknowledge
all clearances. He should, however, afford the observer
the opportunity to practice requesting and copying
flight cleasances in addition to his normal tacrical
clearances.

® Observer — The ubserver will keep a constant lookout
and advise the pilot of any traffic within close prox-
imity of the aircrafc,

IN FLIGHT

® Pila/—The pilot will inform the observer of any un-
usual occurrences and will ensure that the aircraft js
operated within prescribed operating limitations at all
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times. The operation of the UHF radio is normally
a function of pilot control and FM a function of
observer control.

® Observer—The observer will assist the pilot in chang-
ing FM communication frequencies and will request,
copy, and acknowledge flight and tactical clearances
or make position reports when directed by the pilor,

INSTRUMENT APPROACH

® Pilof—Before commencing any penetration, the pilot
will seport the completion of the instrument checklisc
to the observer.

® Observer—The observer will assist the pilot as di-
rected during the instrument approach.

LANDING

® Pilot—The pilat will utilize the landing checklist and
will report each item to the observer, The pilot will
receive a MAIN GEAR DOWN/READY TO LAND
report from the observer,

® Observer—The observer will complete the landing
checklist; visually check that main gear are down and
will report MAIN GEAR DOWN /READY TO
LAND to the pilot,

POSTFLIGHT

@ Pilot—The pilot will report the tjection seat safety
pins inserted and receive acknowledgement from the
observer. The pilot will shut down the engines and
secure the aircraft as described in Section 111, Part 3,
The pilot will conduer a postllight inspection of the
aircraft,

® Observer—The observer will challenge the pilot on
the insertion of the ejection seat safety pin if the re-
pore is not received. The observer should assist the
pilot in conducting a postflight of the aircraft.

The front and rear seats are interconnected so
that pilot-initiated ejection will cject the rear
sear even with rear seat pins installed,

DEBRIEFING

The pilot and observer will complete the yellow sheet
and all required debricfing forms.
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PART 1 — NATOPS EVALUATION PROGRAM

CONCEPT

The standard operating procedures described in - this
manual represent the optimum method of operating
the OV-10A aircraft. The NATOPS evaluation is in-
tended to evaluate compliance with NATOPS procedures
by observing und grading individuals and units. This
evaluation is tailored for compacibility with various op-
erational commitments and missions of both Navy and
Marine Corps units, The prime objective of the NATOPS
evaluation program is to assist the Unit Commanding
Officer in improving unit readiness and safety through
constructive comment, Maximum  benefit from  the
NATOPS evaluation program is achieved only through
the vigorous support of the program by commanding
officers as well as flight crew members.

IMPLEMENTATION

The NATOPS evaluation program shall he caried out
in every unit operating naval aircr The various
cacegories of flight crew members desiring to attain/
retain qualification in the OV-10A shall be evaluated
initially in accordance with OPNAVINST 35109 series,
and at least once during the 12 monchs following
initial and subsequent evaluations. Individual and unit
NATOPRS evaluations will be conducted annually. How-
ever, instruction in and observation of adherence t
NATOPS procedures must be on @ daily busis within
each unit to obtain maximum benefits from the pro-
gram, The NATOPS Coordinators, Evaluators, and
Instructors shall administer the program as outlined in
OPNAVINST 35109 series. Evaluees who receive a
grade of Unqualified on a ground or flight evaluation
shall be allowed 30 days in which to complete a re-
evaluation. A maximum of 60 days may elapse between
the date the initial ground evaluation was commenced
and che dute the flighe evaluation is satisfactorily
completed,

DEFINITIONS

The following terms, used throughout this secti are
defined as to their specific meaning wichin the NATOPS
evaluation program.

NATOPS EVALUATION

A periodic evaluation of individual fight crew member
standardizition consises of an open buok examination,
a clused book examination, an*oral examination, and a
flight evaluation.

NATOPS RE-EVALUATION

A partial NATOPS evaluation administered (o a flight
crew member who has been placed in an Unqualified
status by receiving Unqualified grade for any of
his ground exuminations or the fight evaluation. Oaly
those areas in which an unsacisfactory level was noted
aced be observed during a re-evaluation.

QUALIFIED

That degree of standardization  demanstrated by 2
relinble flight crew member who has o good knowledge
of standard operating procedures and a thorough under-
standing of aircraft capabilities and limitations.

CONDITIONALLY QUALIFIED

That degree of standardization demonstrated by 4 flight
crew member who meets the minimum acceptable stan-
dards, He is considered safe enough to fly as 4 piloc in
command or ta perform normal duties without supec-
vision, but moce practice is needed o hecome Qualified.

UNQUALIFIED

That degree of scandardization demonsrated by a flight
crew member who fails to meet minimum acceptable

criterin. He should receive supervised instruction uneil

hieved a grade of Qualified or Conditionally
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AREA

A routine of preflight, flight, or postilight procedures
which are observed and graded during a flight evaluation.

SUBAREA

A performance subdivision within an area, which is
observed and evaluated duting a flight evaluation.

CRITICAL AREA/SUBAREA

Any area or subarea which covers items of significant
importance to the overall mission requirements, the
marginal performance of which would jeopardize safe
conduct of the flight,

EMERGENCY

An aircraft component failure, system failure, or a
condition which requires instantaneous recognition, anal-
ysis, and proper action.

MALFUNCTION

An aircrafr component failure, system failure, or a
condition which requires recognition and analysis, but
which permits more deliberate action than that required
for an emergency,

GROUND EVALUATION

Prior to commencing the flight evaluation, an evaluee
must achieve 2 minimum grade of Qualified on the open
book and closed book examinations. The oral examing.
ton is also part of the ground evaluarion but may be
conducted as part of the flight evaluation, To assure a
degree of standardization between vnits, the NATOPS
Instructors may use the bank of questions contained in
Parc 2, in this section in preparing portons of the writ-
ten examinations.

OPEN BOOK EXAMINATION

Up to 50 percent of the questions used may be raken
from the question bank. The number of questions in
the examination will not exceed 50 or be less than 25.
The purpose of the open book portion of the written
examination is to evaluate the crew member's knowledge
of appropriate publications and the aircrafe, The maxi.
mum time for this examination should not exceed 1
our,

CLOSED BOOK EXAMINATION

Up to 50 percent of the closed book examination may
be taken [rom the question bank and shall include
questions concerning normal procedures and aircrafc
limitations, The number of questions in the examination
will not exceed 50 or be less than 25. Questions des-
ignated critical will be so marked, An incorrect answer
to any question in the critical category will result in a
grade of Unqualified being assigned to the examination,
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ORAL EXAMINATION

The questions may be taken from this manual and drawn
from the experience of the Instructor /Evaluator. Such
questions should be direct and positive and should in
no way be opinionated.

OFT/WST PROCEDURES EVALUATION

An OFT may be used to assist in measuring the crew
member's efficiency in the execution of norial operating
procedures and his reaction to emergencies and mal-
functions. In areas not served by OFT facilities, this
may be done by placing the crew member in an aircraft
and administering appropriate questions.

GRADING INSTRUCTIONS

Examination grades shall be computed on a 4.0 scale
and converted to an adjective grade of Qualified or
Unqualified,

OPEN BOOK EXAMINATION

To obtain a grade of Qualified, an evaluee must obtain
a minimum score of 35,

CLOSED BOOK EXAMINATION

To obtain a grade of Qualified, an evaluee muse obtain
& minimum score of 3.3,

ORAL EXAMINATION AND OFT PROCEDURE

CHECK (IF CONDUCTED)

A grade of Qualified or Unqualified shall be assigned
by the Instructor/Evaluator.

FLIGHT EVALUATION

The number of fights requized to complete the fight
evaluation should be kept to a minimum, normally one
flight. The areas and subareas to be observed and graded
on a flight evaluation are ourlined in the grading criteria
with critical areas marked by an asterisk (%), Subarea
grades will be assigned in accordance with the grading
criteria, These subareas shall e combined to arrive ac
the overall grade for the Hflight. Area grades, if desired,
shall also be determined jn this manner.

FLIGHT EVALUATION GRADE DETERMINATION

The following procedure shall be used in determining
the flight evaluation grade. A grade of Unqualified in
any critical atea/subarea will resulr in an overall grade
of Unqualified for the flight, Otherwise, flight evalua.
tion (or area) grades shall he determined by assigning
the following numerical equivalents to the adjective
grade for each subarea. Only the numeral 0,2, or 4 will
be assigned in subareas. No Interpolation is allowed,

Unqualified — 0.0
Conditionally Qualified — 2.0
Qualified — 4.0
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To determine the numerical grade for each area and the
overall grade for the flight, add all the points assigned
o the subareas and divide this sum by the number of
subareas graded. The adjective grade shall then be
determined on the basis of the following scale:

Unqualified — 0.0 10 2.19

Conditicnally Qualified — 2.2 to 2,99

Qualified — 3.0 o0 40
Example: Add subarea numerical equivalents:
44-24+4+24+4=16=320 Qualified

FINAL GRADE DETERMINATION

The final NATOPS evaluation grade shall be the same
as the grade assigned to the flight evaluation. An evaluee
who receives an Unqualified on any ground examination
or the flight evaluation shall be placed in an Unqualified
status until he achieves a grade of Conditionally Qual-
ified or Qualified on a re-evaluation.

RECORDS AND REPORTS

A NATOPS Evaluation Report (OPNAV Form 3510-8)
(figure 10-1) shall he completed for each evaluation
and forwarded to the evaluee's Commanding Officer.
This report shall be filed in the individual flight training
record and retained therein for 18 months. In addition,
an entry shall be made in the crew member's flight log-
book under “Qualifications and Achievements” as fol-
lows:

QUALIFICATION DATE SIGNATURE
NATOPS  (Air- (Crew (Date) {Authen- (Unit
EVALUA- craft  Pesi- ticating  which
TION Model) tion) Signa-  Admin-

ture) istered
Eval-
uvation)

Section X
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FLIGHT EVALUATION GRADING CRITERIA

Only those subareas provided or required will be graded.
The grades assigned for a subarea shall be determined
by comparing the degree of adherence to standard
operating procedures with adjectival ratings. Momen-
tary deviations from standard operating procedures
should not be considered as unqualifying provided such
deviations do not jeopardize flight safety and che evaluee
applies prompt corrective action,

QUALIFIED

Well standardized; evaluee demonstrated highly profes-
sional knowledge of and compliance with NATOPS
standards and procedures; momentary deviations from
or minor omissions in noncritical areas are permitted
if prompr and timely remedial action is iniriated by the
evaluee.

CONDITIONALLY QUALIFIED

Satisfactorily standardized; one or more significant
deviations from NATOPS standards and procedures, but
no errors jeopardizing mission accomplishment or flight
safety.

UNQUALIFIED

Not acceptably standardized; evaluee fails 1o meet
minimum acceptable standards regarding knowledge of
and/or ability to apply NATOPS procedures; one or
more significant deviations from NATOPS standards
and procedures which could jeopardize mission accom-
plishment or flight safety.
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NATOPS EVALUATION REPORT
OPNAV FORM 3510-6 (8-65) 0107-723-0000

NAME tLost, tirst initiol] GRADE

SERVICE MUMBER

SQUADRON/ UNIT AIRCRAFT MODEL

CREW POSITION

TOTAL PILOT/FLIGHT HOURS ' TOTAL HOURS IN MODEL

DATE OF LAST EVALUATION

NATOPS EVALUATION

REQUIREMENT DATE COMPLETED

GRADE

OFEN BOOK EXAMINATION

CLOSED BOOK EXAMINATION

ORAL EXAMINATION

“EVALUATION FLIGHT

FLIGHT DURATION AIRCRAFT BUND

OVERALL FINAL GRADE

REMARKS OF EVALUATOR/INSTRUCTOR

[ CHECK IF CONTINUED ON REVERSE SIDE

GRADE, NAME OF EVALUATOR/ INSIRUCTOR SIGNATURE DATE
GRADE, NAME OF EVALUEE SIGNATURE baTE
REMARKS OF UNIT COMMANDER

RANK, NAME QF UNIT COMMANDER SIGNATURE DATE

FWET, OFT, €OT, ar cackpit check in accordance with OPNAVINST 3510.9 [effactive sdition)

Figure 10-1
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PART 2 — NATOPS EVALUATION QUESTION BANK
NATOPS EVALUATION QUESTION BANK study guide. The questions from the bank should be
The following buak of questions is fntended to assisc the  combined with locully originated questivas as well as
unit NATOPS Instructar/Evaluator in the preparation  quesdions obtained from the Model Manager in che
of ground examinations and to provide an abbreviated preparation of ground examinations
1. The secondary bus is powered from the primary bus when: .

oA

S

1,

. The ailerons are similar w the elevator in that both have aerodyna

. ‘The prucedure for setting the wheel brakes for parking is to:

(a) The landing gear handle is down.

(b) Fither generator is operating.

() When BATTERY switch is selected to EMERG.
(d) Al of the above,

The Nao. 2 inverter is powered by:
(a) Primary bus.

(b) Battery bus.

{(c) Monitor bus

(d) Secondary bus.

With both engines running, the volimeter shows which volage?
() Battery

(b) Right generator.

(¢) Generator with highest output.

(d) Lefc generator.

nic buost provided by

A red light glowing in the landing gear handle knob means

Sive the air start procedures:

What are the procedures in the event of engine fire in flight?

What are the warning and caution lights installed on both the pilor’s and vbserver's panelsZ

How may the pilor determine if the fuel system is gravity transferring?

By what mesas is the drop tank fuel cransferred?

With SUPPLY lever ON, diluter lever either NORMAL OXYG
NORMAL on the OXYGEN REGULATOR panel, the FLOW indicator will blink white on inhalation and
black on exhalation.
True -
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13. With the SUPPLY lever OFF, diluter lever 100% OXYGEN, and emergency lever NORMAL on the OXYGEN

REGULATOR panel, it would be impossible to breache wearing an oxygen mask,
Troe__ ; False_

14. 1f the FLOW indicator is blinking, it is a positive indication that oxygen is flowiag to the mask,
Tewe ; False_

15. On a solo flight, the oxygen gage indicated 900 psi at 10,000 feet. Wich 100% oxygen selected, the pilot could
expect sufficient oxygen for; —_— .
(&) 1 hour.

(b) 2 hours,
(c) 4.9 hours.
(d) 9.8 hours.

16. The gunsight filamene switch is located:____ .

(a} On right-hand instrument shroud,
(b) On left-hand instrument shroud,
() Top center of canopy bow.

(d) Center pedestal,

17. The stores loading limit of the centerline station is:

(a) 1200,
(b) 00,
(c) 2250,
(d) so00.

18. Initiation of the escape system is accomplished by a:_ _—
() "D" ring.

(b) Face curtain,
(c) Squeeze grip.

19. The seat is adjustable both vertically and fore and aft,

Trwe i False - .

20. Ona parachute descent, the survival kit cannot be released.

True___ s False_ .
2L On a zero altitude and zero izspeed ejection, collision of the twa seats is prevented by the time delay of the

forward catapult rocker,

Tewe . False — -

22. Failure of the seat, or seats, to eject is very remote because of the dual system to the catapult rocket.

True e False, — —_

23. Flight at zero or negative "g" is limited to___ __seconds,

24. The INST PWR caution Jight illuminates on failure of Pprimary a-c bus power regardless of invercer selection.
True —— . jFalse

25. How much time may be required to fully extend the flaps using the alternate method? -—

26. Either MIL-L-7808 or MIL-L-23699 is acceptable oil for the OV-10A.

True_ —— s False N

27. Optimum glide gear up is_ nautical miles for every 5000 feet of altirude,

Optimum glide gear downis_______ nautical miles for every 5000 feet of altitude.

28. When will the FUEL BOOST pump caution lights illuminate? .

29." In the event of runaway nose-up trim that cannot be moved by either the normal of alternate trim system, a
no-flap landing is recommended,

Troe — ;False_

30, If light-off is not indicated within_______seconds, abost start. How long must the starter cool before attempting

arelighe? —
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33

36,

&

37,

40,

s

41,

42.
43.

I

45,

46,

47.

. When fuel quantiry fallsbelow_____ o

. What are the four positions of the condition levers?.

. If the temperature control failed to shut off the flow of hot air, the pilot should

NAVAIR 01-60GCB-1 Section X
Part 2

—pounds in the center wing tank, the FUEL LOW caution

light will illuminate, ..
(a) 200 to 225,
(b) 205 to 236,
(c) 210 ¢to 250,
(d) 280 to 285.

- Reverse thrust ahove 70 knots should be used cautiously to preclude engine rpm decay and engine overtemperature.

True ; False.

If ejector pump action should fail (wing and center tanks) fuel will continue to flow into the feed tank by:,

(a) Operating the wobble rank.
(b) Engine-driven boost pump.
(c) Gravity.

What is the total usable internal fuel quantity? JP-4 and JP-5

Selection of full heat will reduce engine torque approximately 150 foot-pounds at Military power.
True — ; False.

Operating with the temperature control full out, ram-air control full in, and cockpit air/defrost control full in may
result in overheat damage to windshield panels.
True I ;+ False,

- If selection of heat (pulling temperature control out) fails to increase temperature, the pilot should

“What two indications can the pilot observe to show that the elevator trim system is working?

Duriag BEFORE TAXT check, the stick grip trim switch does not work, the first thing to check is

The FLAP handle should be in the e paosition, when the ALT FLAPS switch is checked.

The emergency parachute release handle is located on the left side of the headrest on both forward and aft seats,
True ; False

- In the event of a malfunction of the hydraulic system, the landing gear can be extended and locked down DY

To arm the sears, the total safety pins to remove and stow on each seat is:
(a) L.

(b) 2.

(c) 3.

(d) 4,

Ejection initiation by the pilot will:
() Eject only the pilot.

(b) Eject both pilot and ohserver in that sequence.

(¢) Eject both observer and pilot in that sequence,

(d) Eject both the observer and the pilot at the same instant.

On a pilotinitiated ejection, the pilot should expect____ e delay.
(a) 0.4 second.

(b) 0.75 second.

(c) 1.15 seconds,

(d) 0.8 second.
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48.

49.

=

52,

R

5

b

55.

56,

10-8

- To dim the cockpit caution lights:

On an observer-initiated ejection, the pilot should expect:
(a) The observer to eject ipproximately 1.15 seconds,

(b} The observer to eject in approximately 0.75 second.

(¢) The observer to eject 0.75 second after he (pilot) ¢jected.
(d) No ejection for himself,

One capability not possible with the L\W-3B ejection seat and the OV-10A is:_
(a) Zero altitude and zero airspeed ejection,

(b} High-speed ejection,

(c) Low-speed, low-altitude ejection.

(d) Over-the-side bail-out,

Both the pilot and observer can cject in the shoreest interval of time if:

(a) The pilotinitiates the ejection,
(b) The observer initiates the ejection,

(c) The observer initiates his ¢jection and the pilot initiates his own ejection,
(d) Any of the sbove initiations is accomplished,

- Ejection is always through the top glass of the cockpit enclosures,

Troe . — False 0000000 - .

On a high-altitude andfor high-speed cjection, a 2-second delay in parachute opening after ejection is normal,
Trwe

-—— g False - .

- The shoulder-harness ballistic incrtia reel is acuared automatically on ejection,

True_ i False

With generators operating and urility external power applied, the generator caution lighes will not extinguish if
generator gutput voltage is less than utility power voltage.
True_

- Fale 000

The battery bus is powered: - : . —
(a) As long as the batterics are connected and have an adequate charge,
(b) When the BATTERY switch is positioned to ON.
() When the BATTERY swicch is positioned ta OFF.
(d) Allof the above,

The primary dcbus:
(2} Provides power to the start bus when a bartery start is used,
(b) Supplies power directly to the No, 2 inverier,

(c) Is powered from the genetatars or external a-c power,

(d) May receive battery, gencrator, or external dec power.

(2) The CONSOLES lights theostat must he positioned away from OFF, )
(b) The pilot positions the caution lights dimming switch to DIM position.
{c) The INSTRUMENTS lights theastat is positioned away from OFF,

The No. 1 inverter: _ — —_— .

(2) Powers the No. 1 monitor a-c bus if the INST PWR switch is ac INV NO, 1 and either generator operating
or ueility external power is applied,

(b) Powers the No. 2 monitor a-c hus if the INST PWR switch is ar INV NO. 1 and either generator operating
or utility external power is applied.

(c) Operates from the monitor d-c bus.

(d) None of the above.

When does the WHEELS warning lght illuminate?




61.

G2,

63,

64

65.

66,

67.

68,

69.

-

72,

76,
77

78.

. Manual jettison of stores will release:.

. If light-off does not occur within

. The OV-10A is currently limited to landings on_____

. Minimum speed for take-off ar gross weights of 9500 pounds or less is.

NAVAIR 01-60GCB-1 Section X
Part 2

(a) All stations.

(b) Stations 1 and 2.

(c) Stations 1,2, 3, and 4.
(d) Stations 1,2, 4, and 5.

What moniter switches on the ICS control panel must be actuated for hot-mike operations between pilot and
observer?

(a) Hot-mike,

(b) Hor-mike (talk) and hat-mike (listen).

(¢) Transmic select to INT.

(d) Depress CALL switch.

What switches must be pulled or positioned to transmit over VHF-FM and monitor UHF?.
(a) Selector switch to UHF and monitor switch VEIF-FM pulled.
(b) Selector switch to VHF and FM monitor switch pulled.

(c) Selector switch to VHF and UHF monitor switch pulled.

(d) Cannot be operated in this manner.

What are the engine ignition limits?.

What is the maximum permissible airspeed for extending the landing gear?

Describe the procedures for unlocking the propellers

During preflight of the ejection seat at sea level, the speed/altitude sensor window shows red. The aircraft is still
up, but a yellow sheet entry must be made.

True ; False.

The UTILITY PWR SELECT switch (located in the external power receptacle access) muscheinthe
position for external power starts.

When testing the fire detection warning lights systems without the inverter on, you are testing the
side of the system.

Prios to starting the second engine, rpm on the engine already running mosebe_ rpm.

. _during start sequence, place the appropriate condition lever to
— . and the engine START switch to ABORT.

S with sink rates

of. —_maximum,

Use of reverse thrust on Janding rollouts above 100 knots is prohibited.
True_ _; False

knots for 20 degrees flaps
and —knors for no flaps.

Maximum allowable EGT onstargds. transient for.

. A clogged oil filter usually will no be noted by the pilot in the air, buc can always be discovered during preflight.

True S ; False.

At idle rpm, minimum oil pressure is

The minimum airspeed for normal landings (flaps 20 degrees) is

. knots for gross weights up
0 9500 pounds.

For jettison of the external fuel tank, i airspeed is. - knots in 1.0-g level flight.

10-9
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84.

85,

o

BT,

88,

Ed

89,

2

a0.

. The propellers should be in the

2

The OV-10A uses a closed ceater, intermittent duty hydraulic system. 1f the hydeaulic pressure caution light

illuminates, it indicates dhat system pressute is less than_____ and gear and flaps will _

Normal pressure for the hydraulic system when operating is

— s

Sufficient d-¢ power is available with a single generator operational to supply all required electzical loads,
True__ False__

In the event of a dual-gencrator failure, all equipment on the primary d-c bus will continue to function, and equip.
ment on the sccondary d-c bus can he used by placing the gear handle in the down position.
Tewe . ;Fale

1f, during an engine air start, the START IGN ON advisory light fails to go out above 53¢ rpm, you should
check which of the following?

(a) Condition lever on appropriate engine in NORMAL FLIGHT.

(b) AIR START switch back to the AUTO Ppesition,

() Baccery off,

(d) Power levers forward of FLIGHT IDLE.

The main purpose of the NTS (negative torque system) is to prevent the propeller from driving the engine.
Troe —; False___

The engine ad peapeller control oil s supplied from which of the following per engine:

() A single 3.0-gallon tank,
(b) Two 3.0-gallon ranks.
() One 1.3 gallon tank,
() Two 15 gallon tanks.

To fire the fixed M60 machine guns, put the MASTER ARM___ » GUNS select switeh to___"
and depress the_

When firing the rockers, place the MASTER ARM switch ON, STATION MODE SEL
and depress the. ——

In the event of a sudden and complete engine failure immediately after take-off, and altitude or terrain does not
permit safe recovery, you should

During single-engine emergencies in the dirty configuration, flaps should nor be raised shove 20 degeees until:

{a) Above 110 knots,

(b) 90 knors.

() Notto be raised at all.
(d) None of the above.

In the event an air stare is unsuccessful, place the condition levers to
and AIR START switches to_

During aborted mke-offs, jettisoning of the external stores should be considered as a last resort,
Teae — . ; False__ —

1f 2 nose tire fails on take-off wod you cannot abart, the gear should be left down after becoming airborne,
True._ _; False

The normal position for the IGNITION & UNFEATHER switch on a ground start is_

- - ——— - position prior o starting the engines.

The main gear oleo extension while on the ground should be:
(2) 3.66 inches.

(b) Three fingers,

(<) 8 inches from the oleo flange to connector nur,

(d) Approximately 5 inches.
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96.

9

bl

9.

100,

102,

103.

104,

105.

F

106.

107,

108.

109.

110.

. Maximum engine oil pressure at 100% rpm is:

NAVAIR 01-60GCB-1 Section X

Part 2
The proper procedure for starting the engine with no external power, and the propellers on the starc locks is
power lever. condition levers to. ~
ATR START switches in . START switch to. — .
andac_ 00000 condition levers to.

If light-off dots not aceur after 15 seconds of start cycle, the sequence may be continued with close monitor of EGT.
True - 5 False

(a) 115 psi.
(b) 50 to 120 psi.
(c) 120 psi,
(d) 48 psi.

Reverse thrust torque in the range of 0 to 1680 pounds is limited to how many seconds?
(a) No limic.

(b} 5 secands.

(¢) 10 seconds

(d) 5 seconds if below 98% rpm.

The brake systems obtain hydraulic boost pressure from the main hydraulic system during brake actuation.
True . 5 False,

The.

—.may be used o aperate the hydraulic pump ac any time, to provide
operation of normal

draulic systems in the event of normal control circuit failure.

If the primary a-c bus power is lost, you will lose which of the following equipment?
(a) IFF, instruments lights, No. 1 engine ignition, No, 1 engine T.I'T.

(b) Autitude gyro, pilot console lights, IFF, No. 1 engine ignition.

() No. 1 engine FIRE DET, No. 1 engine ignition, artitude gyro, and No. 1 engine T.LT.
(d) IFF, atitude gyro, No. 1 engine T.LT,, No. 1 engine FIRE DET.

If the No. 2 inverter is lost during straight and level flight, with the No. 1 inverter sclected, the pilot will be
aware of the loss through the loss of which of the following item(s) of equipment?
(a) TACAN, attitude gyro, engine torque.

(b) Na. 1and Ne. 2 missile, TACAN, IFF.

(c) TACAN.

(d) IFF.

With a “packed” external fuel rank, total fuel load is____

___using JP-4; using
JP-s, it is

When transferring exeernal fuel, the EXT FUEL TRANS switch should be placed to OFF when external tank is
empty to prevent

Control force trim on flight control systems s achieved by electrically operated trim__ |

The rudders are not tab-hoosted, and are displaced by direct mechanical action through the rudder pedals,
Tewe . ;False

In the event of a normal trim system failuce, alternate power will be provided through the primary d-c bus, and
the system will be operated through the alternate trim control switches.
True ; False

The shaft horsepower rating of the T76-G-10/12 engine i

The T?6usesa o tushine ___
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111,

A function of the fuel control is;
(a) Modifies fuel flow for changes in engine compressor inlet tempetature,

(b) Modifies fuel flow for changes in compressor inlet pressure.

(c) Provides manual fuel meteting as a function of the cockpit power lever position.
(d) All of the above.

112, Placement of the power levers at the FLIGHT IDLE position provides in flight minimum fuel flow and torque,
dependent on_ - .
113, During starts, with the T.LT. system installed, the T.I T, gage monitors EGT only below______ S
then monitor. —
114. The start ignition on light should illuminate when either engine START switch is held momentarily in START,
and go out at. - - — -
115, In the range of 0 to 1878 pounds of torque, the time limit for this torque is: -
116, With the T.LT. system installed, the maximum allowable T.LT. excluding start is: —
() 815°C for 1 second.
(b) 950°C, no time limit,
() 992°C for 30 minutes,
(d) 1020°C for 5 seconds.
117. Maximum underfuselage store loading for design "g" limits is.
118. The UHF has a frequency range of 225.0 to 399,95,
True_ i, . False — SE—
119, The VHE-FM take-command switch is both a give and take switch.
True__ ; False —
120, To transmit on a particular radio and hear yourself transmit, you must have the desired radio on, and the transmit
select knob to the appropriate position.
True 3 False - S—
121, To augment weak audio signals due to distance, the UHF squelch switch should be, S
122. The Drag Index of a LAU-3A/A rocket pod, fired, single, is: — S
(a) 9.0.
(b) 18.0
() 120
(d) 15.0.
123. Runway heading is 040 degrees. The wind is 080 degrees at 15 knots, what is the crosswind component? What is
the headwind com I - B
(2) 9.5 knots; 11.5 knots.
(b) 9 knoes: 7.5 knots,
(c) 10 knots; 10 knats,
(d) 15 knots; 15 knots.
124. In the event of a landing with both main gear down, but nose gear up, the brakes should not he used.
True____ . 3 —_; False -
125. With an outside air temperature of 20°C, a Drag Index of 50, and a gross weight of 10,000 pounds, what will be
the fuel required to loiter at 5000 feet for 2 hours, and what will be the best airspeed to use? ___
126. During operation of the ejection seat, the speed/altitude sensor will provide a 2.0.second delay in fiting the
thruster above e altitude or at speeds in excess of___ __knots,
127. 1f, during ejection sequence, chute deployment fails to oceur, chute deployment and seat separation can be obtained
by —
10-12 Changed 1 November 1970




128.
129.

132,

133,

W

134,

135,

136,

137.

145,

o

146,

147.

148.

. With a dual-engine failure, propellers feathered, clean aircraft configuration, an airspeed of 130 koots, and an

. Lim

. Describe the flame-out approach pattern.

. If the engine has been “cold-soaked” at temperatures below 0°F, a

NAVAIR 01-60GCB-1 Section X
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A rule of thumb ro rapidly determine which engine has failed is _ —

On engine failure immediately after take-off, after all previous steps have been raken, flaps should be raised when
safely

alritude of 15,000 feet AGL, you can expect to have a straight-ahead glide distance of.

In the event of a complete electrical failure, including the battery, the centerline stores can be released by pulling
the emergency stores jettison handle,
True_ - ; False.

The pilot’s hydraulic light will illuminate on system demand if pressure is less than

If primary d-c bus power is lost, you will be able to trim the aircralt by going to alternate trim control.
True — ; False.

With a failute of both No. 1 and No. 2 inverters, cngine EGT will be impossible to determine.
Tege ; False,

The pilot may cross-check the T.LT. system reading by turning the__switch on and reading EGT.

1f the spoiler authoricy caution light illuminates in flight, only

degrees of spoiler
effectiveness will be available.

The pilat may regain full spoiler effectiveness in the event of a pitot-static or electrical failure by.

. At whae airspeed will spoiler deflection be reduced and spoiler autherity caurion light be illuminated? .

‘The pilot can override the yaw damper action by exerting approximately.
force on the rudder pedals.

. e minutes are required for warm-up of the AN/ARC-S51 prior o

The AN/APX-64(V) requires _ minutes warm-up prior to inferrogation-responsc,

airspeed for ion of full flaps is

warm-up at B — is recommended.

Selection of frequencies below 225.00 MHz on the UHF conteol box may cause system malfuncrion.
True - ; False,

Maximum conti T.ILT. is

With gross weight 11,250 pounds, what is take-off speed for normal operation with 20 degrees flaps?.

(a) For normal take-off, 0 degrees flaps, what is uncorrected take-off ground run for OAT 24°C, pressure alti-

rude 4000 feer, gross weight 11,000 pounds, 10 knots wind?
(b) What is the refusal speed? S
(c) What is the corrected ground run with a wind speed of 10 I.nou acmal torque reading 13007___

(d) What will be the ground run required to clear & 50-foot obstacle on a normal take-of, flaps 0 degrees?___
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149,

150,

151,

152,

153,

(2) For maximum performance take-off, what is the uncorected ground run for OAT 20°C, pressure altitude
2000 feet, gross weight 10,500 pounds, 15 knots wind?
(b) What is the refusal speed? - -
(c) Whar is the corrected ground run with wind speed of 15 knots, actual torque 14007_
(d) What is ground run requited to clear 50-foot obstacle on a maximum performance take-off7____

(2) Whac is the time required to climb to 10,000 feet, grass weight 12,000 pounds, Drag Index 6, average tem-
perature 20°C, wind 07 ___ .

(b) What is distance covered?

(c) How much fuel is used?

(a) What are the nautical miles per 100 pounds fuel for 10,000 feer, Drag Index 100, CAS 160 knots, TAS 186
knots? —
(b) What is the fuel flow? ___

Find fuel required for best speed to hold for 1 hour and 30 minutes with gross weight 12,000 pounds, temperature
15°C, pressure altitude 5000 feet, Drag Index of 50, .

Compute landing distance for gross weight 10,000 pounds, flap setting 20 degrees, 10 knots headwind, pressure
alticude 3000 feet, tempetature 25°C:

(a) Fuoll reverse distance.
(b) ldle power distance, -
(¢) Landiog at 90 knots, full reverse thrust,
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PART 3 — NATOPS EVALUATION FORMS

NATOPS EVALUATION FORMS

In addition to the NATOPS Evaluation Repore,
a NATOPS Flight Evaluation Worksheet (OPNAV
FORM 3510) (figures 10-2 through 10-5) and other

forms are provided for use by the Evaluator/Instruetor
during the evaluation flight. All of the flight areas and
subareas are listed on the worksheer with space alluwed
for related notes. Applicable forms in this section may
be reproduced locally us required

10-15




Section X NAVAIR 01-60GCB-1
Part 3

VT PILOT NATOPS EVALUATION WORKSHEET
Asterisk (%) denotes

OPNAY FORM 3510/10 (11/65) a critical area
HAME GRADE

SERVICE NOMBER

—_— ]
SCUADRON FLN1 T

AIRCRAFT WODEL CREW POSITION

FILOT

DATE OF LAST EvALLATION

r—————— |
TOTAL FILOT/FLIGH HOURS

TOTAL HOURS 1N MODEL

HATOPS EVALUATION

REQUIREMENT DATE COMPLETED

OPEN BOOK EXAMINAT |ON

CLOSED BOOK EXAMINATION

ORAL EXAMINATION

FLIGHT EVALUATION

FLIGHT DURATION ATRCRAFT BNg OVERALL FINAL GRADE

GRADE. NAME OF EVALUATOR/ INSTRUCTGR DATE

FEMaRR S

PAGE 1

5/N-0107.723. 1500 r-zoBgs

Figure 10-2
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OPNAY FORM 3510/10 (11/65)

NAVAIR 01-50GCB-1

Section X
Part 3

Asterisk (+) denotes a critical area

ADJECTIVE REMARKS
T. MISSIGN PLANNING ARER GRADE
SUE- AREAS ] ca u PFOINTS
A. PERSONAL FLYING EQUIF.
8. FLIGHT PREPARATION
*C. CREW/PASSENGER BRIEFING|
*D. RIRCRAFT TAKEOFF DATA
]
NUMER | CaL TOTAL
AREA GRADE FOINTS
ADJECT IVE
2. PREFLIGHT AREA GRAOE
SUB- AREAS Q ca u POINTS
A. AIRCRAFT |NSPECT|ON
&, CHECKLISTS
HUMER | CAL TaTAL
AREA GRADE FOINTS
T PRE- ADJECT IVE
3. PRE-TAKEOFF AECTIVE
SUB-AREAS a (=] u POINTS
A. START
8. CHECKLISTS
C. TAxi
*B. ENGINE RUNUP
NUMER! CAL ToTAL
ARES GRAGE FOINTS
ADJECT IVE
4. TAKEOFF AREA GRADE
SUB- AREAS o | ca| u [roiTs
*A. TAKEOFF PROCEDURES
*B. TRANSITION
NUMERI CAL TaTaL
AREA GRADE POINTS
Figure 10-3
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OPHAV FORM 3510/10 (11/85)

Asterisk (') denotes critical area
S m ADJECT IVE Rwans
3. BASIC AIRWORK AREA GRADE
SUB. AREAS o ce v POINTS
AL
B.
C.
o
HUMER T CAL TOTAL
AREA GRAE P3INTS
*6. EMERGENCIES fOIECTIVE
SUB- AREAS Q Q u POINTS
A, ENGINE FAILURE
*B. FIRE INFLIGHT
*C. SYSTEM FAILURE |
S 1o ToraL
ARER GhAE Faimrs
7. INSTRUMENT PROCEDURES | ADJEGLIME
SUB-AREAS o f=1] u POINTS
AL HOLDING
B. APPROACH/PENETRATION
C. PRECISION RADAR
APPROACH |
HUMERICAL TOTAL
AREA GRADE POINTS
D ADJECTIVE
8. LANDINS AREA GRADE
T s [ [ o [rems
*A. CHECKLISTS
DESCENT
. PATTERN
0. LANDING AND ROLLOUT
oTa
“5imTs
Figure 10-4
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Asterisk (*) denotes a critical area

9. POSTFLIGHT

ADJECT IVE
AREA GRADE

SUB- AREAS

o | ca | v |rPoinTs

A, ENGINE SHUTDOWN

B. CHECKLIST (NA TO JETS)

C. POSTFLIGHT INSPECTION

D. MISSION DEBRIEF

NUMER | CAL
AREA GRADE

TaTAL
POINTS

A. TOTAL ALL SUB-AREA POINTS

B. TOTAL NO. SUB-AREAS GRADED

C. FLT. EVAL. NUMERICAL GRADE %

= *EVALUATION ADJECT IVE GRADE

**See OPNAVINST 3510.9 Series.
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Figure 10-5
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SECTION XI—PERFORMANCE DATA

Unless otherwise labeled, data in this sec-
tion is estimated and should be treated

accordingly.
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PART 1 — BASIC DATA

AIRCRAFT CONFIGURATION DRAG
INDEX SYSTEM

Climb, range, and endurance data are presented in a
drag index format to provide maximum flexibility,
while requiring minimum interpolation. With this sys-
tem, basic aircraft drag (with sponsons and centerline
pylon instelled) is assigned a value of 0 and a store
drag number is assigned to each external store. By

adding the individual drag numbers, a configuration
drag number (called Drag Index) is obtained. This
Drag Index is used with aircraft gross weight in
performance data computation. The Drag Index ob-
rained can be rounded off for convenience without losing
excessive accuracy. The only interpolation then required
is that used to determine data point placement berween
drag index reflector curves provided on the charts.
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AIRCRAFT CONFIGURATION STORES
CAPABILITY TABLE (FIGURE FO-5)
The Aircrafr Configuration Stores Capability Table (fig-
ure FO-5) s used to determine aircraft drag index and
gross weight for performance data computations. The
drag number columns include data for the effects of
store interference drag, or the effect of 4 given store by
additional stores on one side (adjacent), or on both
sides (multiple adjacent).

Oanly these stores and operating limitations
shown in figure 1-36 are authorized to be
carried and released or fired to the limits
indicated.

AIRCRAFT OPERATING WEIGHT

The operating weight of the clean aircraft is approxi-
mately 8525 pounds. Derivation of this weight and daca
on specific aircraft equipment are provided for Planning
use as required,

® Weighe Empty ...

Unusable fuel

Observer's equipment 64
Armor plate 325
Sponsons (two) with racks 272
M60C guns (four) complete 150
Centerline pylon 54
Engine oil 34
Parachutes 42
Survival kits 60
Oxygen system 63
First-aid kit 3
Cargo provisions 112
Loose equipment bag 16

{moari

jocking, firtings)

® Basic Weight ___ S 8143 pounds
Pilot 200
Observer 200

® Operating Weight 8543 pounds

For gross weights of useful load items and
external stores, see figure FO-5. For detailed
weight data, refer o the Weight and Balance
Data Manual (NAVWEPS 01-1B-40).

11-2
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EXAMPLE PROBLEMS
DRAG INDEX EXAMPLE
AIRCRAFT CONFIGURATION: Sponsons and center-

line pylon plus one Aero 1C external fuel tank and
two LAU-3A/A rocket pods.

Basic aircraft drag number 0.0
External fuel tank drag number 14.0
Two LAU-3A/A rocket pods 58.0

drag number (cones off)
(Single store, nonadjacent)

Drag Index (Total) 72,0

® in this case, 72.0 may be rounded to 80 for use
in performance computation,

® If the rockets are fired and the empty pods
released, Drag Index is reduced by 58.0, result-
ing in a return route Drag Index of 140 (72.0
minus 58.0, or 14,0).

GROSS WEIGHT EXAMPLE

AIRCRAFT CONFIGURATION: As previously stated,
with full ammunition load, and two crew members

® Operating Weight—Clean Aircraft .. -8.543 pounds
Fuel —usable, internal (JP-5) 1,622
(AFC 25)
Ammunition 130

Acto 1C external fuel tank (full) 1,155

LAU3A/A rocket pads (two) 854
IR suppression exhaust system 62
[AFC 64)

® Take-off Gross Weight ... 12,366 pounds

FUEL WEIGHT VERSUS

TEMPERATURE (FIGURE 11.1)

Pertinent performance data are based on the use of
JP-5 fuel at a specific weight of 6.8 pounds per gallon
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(Standard Day). Vasiations in fuel weight for nonstand-
" ard temperatures and/or the use of alternate or emer-
gency fuels can be determined by using figure 11-1,

Fuel which has been stored in aircrafr tanks
for more than approximately 4 hours can be
assumed to be at the same temperature as ambi-

ent air.

STANDARD DATA
AIRSPEED CONVERSION (FIGURE 11-2)

The Airspeed Conversion chart (figure 11-2) is nsed
to determine calibrated airspeed (CAS), true airspeed
(TAS), and Mach number. Indicated airspeed (IAS)
must fiest be converted to CAS before entering the
chart to determine TAS.

AIRSPEED CONVYERSION EXAMPLE PROBLEM
Detecmine true airspeed:

® Alticude—10,000 feet

Section XI
Part 1

® CAS—130 knats
® Temperature—20°C

1. True Mach number = 0.235
2. Standard Day TAS &= 145 knots
3. Cotrected TAS = 167 knots

SPEED-ALTITUDE CORRECTION (FIGURE 11-3)

The Speed-Altimnde Correction chart (figure 11-3) is
used to determine indicated afrspeed (IAS) when de-
sived calibrated airspeed (CAS) is known, and ro obrain
corrections for converting indicated altitude to true
pressure altitude. Airspeed corrections are generally
small enough to be considered negligible. Altimeter
corrections for low-altitude, high-specd flighe are suffi-

cient to warrant preplanaing for low-level missions.

STANDARD ATMOSPHERE TABLE (FIGURE 11-4)

The Standard Atmosphere Table (figure 11-4) provides
various atmospheric paramerers under JCAO Standard
Day conditions from sea level through 39,000 feet.
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SPEED-ALTITUDE CORRECTION

BASED ON: FLIGHT TEST
DATA AS OF: 1SEPTEMBER 1968

00 T

i

S.IL

= ADD CORRECTION
-+ TO OBTAIN

+ CALIBRATED
11 AIRSPEED
aN N SREE]

SRS S
ADD CORRE
-+ TOOBTAIN TRUE

PRESSURE ALTITUDE

INDICATED AIRSPEED —KNOTS
CALIBRATED AIRSPEED —KNOTS

-1 140

f l:

2 0 2 4 6 300 200 100 o

AIRSPEED CORRECTION ALTIMETER CORRECTION
—~KNOTS —FEET
WM-1-728
Figure 11-3
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STANDARD S L CONDITIONS:

TEMPERATURE 15°C (59°F)
PRESSURE 29-921 IN. Hg 2116.216 1B/SQ FT
DENSITY .0023769 SLUGS/CU FT
SPEED OF SOUND 1116.89 FT/SEC 6617 KNOTS

CONVERSION FACTORS:

1 IN. Hg 70727 LB/SQ FT
1 IN. Hg 0.49116 LB/SQ IN.
1 KNOT 1.151 M.P.H

1 KNOT 1.688 FT/SEC

DENSITY
ALTITUDE S 1 TEMPERATURE | SPEEDOF | PRESSURE
V&~ | Dec.c DEG.F | (KNOTS| | IN.OF Hg RATIO P/PO

0 1.0000 1.000 15.0 5%.0 &61.7 29.92 1.,0000
1000 7 1,015 13,0 35.4 8595 28.86 L5644
2000 L5428 1.030 1.0 5.9 657.2 27.82 L9298
3000 515 1.045 9.0 8.3 €54.9 26.62 8963
4000 .B881 1.061 7. 44.7 652,46 25.84 L8837
5000 8617 1077 50 4.2 5503 24,50 )
4000 L8159 1.094 3.l 37.6 548.7 23.98 L8014
7000 .8107 1011 1.1 34.1 645.6 23.09 77
BOOOD 7850 1.128 -0.8 30.5 643.3 22.23 L7429
5000 7620 1146 2.8 2.9 ¢40.9 21,39 e
10000 7385 1164 "y 23.4 38,6 20.56 e676
11000 158 1.182 -6.8 19.8 36,2 19.80 L6614
12000 L6933 1.201 -8.8 16.3 633.9 19.04 L6362
13000 L6715 1,220 -10.8 127 a5 18,30 615
12000 “8502 1,240 27 5.1 29,0 17.58 5877
15000 294 1260 PR 5.6 2.6 168 Tsea
16000 L6092 1.281 -16.7 2.0 624.2 16.23 L5423
17000 (5894 1,303 e S5 c21.8 15.53 5206
18000 L5702 1.324 -20.6 =5.1 619.4 14.95 L4997
15000 L5514 137 2.6 8.7 7.0 14.35 4795
20000 L5331 1.370 =24.6 -12.2 4146 13.76 4599
21000 .5153 1.35%3 -26.6 -15.8 &12.1 13.20 L4410
22000 4930 1217 28,5 8.3 9.6 12,65 L4228
23000 L4811 1,442 =30.5 -22.9 07,1 12.12 4051
24000 EEEE) 1.467 -32.3 -26.5 604.6 11.81 3881
25000 185 1493 Gis 30,0 w021 IRE 716
26000 4330 1.520 =36.5 -33.6 599.6 10.64 3557
27000 4178 1.547 -38.4 =37.1 597.1 10.18 L3404
28000 L4031 1.575 -40.4 -40.7 5946 9.742 L3256
29000 3867 1.804 2.4 -44.3 2.1 9.315 Lans
30000 3747 1.634 =44 4 -47.8 589.5 8.904 L2976
31000 3612 1.664 -44.4 =51.4 386.9 8.507 L2843
32000 3480 1,695 4.3 549 s84.4 5125 25
33000 13351 V727 50,3 585 8.8 775 2592
34000 Bcrrrg 1.760 -52.4 52,1 579.2 7.402 L2474
35000 3106 V.79 54 5.6 5766 7.081 7350
36000 2669 1.829 -56.2 -49.2 574.0 4.733 2250
37000 2853 1.872 =56.5 5.7 573.7 &.418 L2145
38000 Nats 1.918 -56.5 -69.7 573.7 6.118 2045
39000 2592 1,964 -56.5 -£9.7 573.7 5.832 L1949

P re
Figure 11-4
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PART 2 — TAKE-OFF DATA

TAKE-OFF DATA

WIND COMPONENT (FIGURE 11-5)

The Wind Component chart is used to obtain headwind,
tailwind, or crosswind components for winds from 0
to 60 knots ar angles up to 90 degrees from aircraft
heading. Tailwind components may be determined by
entering the chart with wind direction taken from the

reciprocal of aircrafc heading, See figure 115,

Crosswind component limit is 20 knots for
take-off and landing.

WIND COMPOMENT EXAMPLE PROBLEM
® Runway Heading—040 degrees

® Reported Wind —090 degrees, 12 knots

1. Headwind component = 7.5 knots

2. Crosswind component = 9 knots
TAKE-OFF DISTANCE (FIGURES 11-6
THROUGH 11-10)

The Take-off Distance charts provide a means of deter-
mining take-off distance under normal or STOL operat-
ing conditions. The charts present expected torque,
refusal speeds, rake-off speeds, ground run distance for
various types of runways, with various wind conditions
and total distance over 2 50-foot obstacle. These data

are based on two-engine operation as a function of

aircraft weight. The aircraft center of gravity for charr

use represents a mid center-of gravity value,

PREDICTED PROPELLER SHAFT TORQUE

AMBIENT TEMPERATURE - °C

VM1163.1

Example Chart 1

Encer Example Chare 1 wich runway ambient tempera-
ture (A) and proceed up to the line corresponding to
the field pressure altitude (B). At thar point read the
take-off factor (f), record and move horizontally to
the expected rorque reading (C) based on the engine
manufacturer’s rated engine ac full throtle (MIL)
power. From previous engine run-ups, if rated torque
cannot be obtained, the power correction nomogram
must be used to determine corrected rake-off distance

requirements,
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SAMPLE STOL TAKE-OFF

TAKE-OFF
FACTOR

AUNWAY CONDITION

CONCRETE (T _!
50D 4== —|— -
wonssran] LN\ AELE

GROUND RUMN DIST
REFUSAL
SPEED G

GROUND AUN DIST
BASE LINE

b
TOT QIST TO
CLEAR G0-FT

WRL637 A
Example Chart 2

Moving to the upper chart on Example Chart 2, enter
(B) with the take-off factor (f), and move horizoatally
until intersecting the aircraft gross weight line (D).

If the aircraft gross weight is other than the

value shown, use linear interpolation,

Then move down to the ground roll distance (E) for
a dry, hard, concrete runway in a no-wind condition.
If runway condition is other than dry, hard concrete,
select the condition at (8), and draw a horizontal line,
Then move downward from (E) along the guidelines
until the intersection of the horizontal line is reached,
then move vertically dowaward to new no-wind around
roll distance (E'). Otherwise continue using the value
(E) and conrinue downward intersecting the index line

11-10
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in the refusal speed chart and read the value of refusal
speed (F) at the left side of the chart. This value of
refusal speed represents the maximun speed o which the
aircraft can normally accelerate and then stop in the run-
way length (E or E') using brakes only for stopping,
for the no-wind condition,

Continuing vertically downward with the value F or E
to the base line of the wind correction chart, then left
or right parallel to the guidelines for head or tail winds
undl the value of the wind speed (]) is interesected,
Then move vertically downward to the final correced
ground run distance (K). Continue downward to the
index line of the total distance chart for the appropriate
wind, then ieft horizontally for the toral distance over

POWER CORRECTION NOMOGRAM

I

/

Q

/
MULTIPLYING / FACTOR — H

PREDICTED ENGINE TORQUE
ACTUAL ENGINE TORQUE

VM-1-163.3

Example Chart 3

50 feet (L). These dara represent the capabilities of the
OV-10A aircraft with the rated engine output.

1f the engine torque is below the charr value (C) for
the same pressure altitude and temperature conditions,
then an additional correction must be made to the
ground run and air distance,

Enter the power correction nomogram (Example Chart
3) with the rated value (C) and the actual value (G)
of the engine torque readings, draw 2 straight line
through these two points, and read the multiplying
factor at the intersection of the right vertical scale (H).
The product of this factor (H) and the ground run
(E') will produce a new corrected ground run (E").

Re-enter Example Chart 2 with the corrected ground
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run (E¥) and determine a revised refusal speed. Con-
tinue through the chart a second time as described
previously.

The total distance to clear a 50-foot ubstacle (L) must
be corcected if the power correction nomogram was
employed to cotrect ground run distances for deficient
torque readings. Subrract the ground run distance (K)
from the total distance (L) and multiplying the differ-
ence by the multiplying factor (H), then add the prod-
uct to the corrected ground run distance (K) for a final
corrected total take-off distance over a 50-foot ohstacle.

If the actual available runway length is greater than the
required ground run determined from the charts for
no-wind conditions, the refusal speed may be revised
upward to be compatible with the actual runway length.

Enter the refusal speed plot with the acrual runway
length and move up or down intersecting the index line,
then read horizantally to obtain a new refusal speed.

MINIMUM TORQUE VERSUS GROSS WEIGHT TO
MAINTAIN 100 FPM RATE OF CLIMB  (FIGURE 11-11)

Aircraft single-engine fly-away capability after reaching
lift-off speed, having che landing gear retracted with
flaps up or flaps ar 20-degree position, can be deter-
mined from the Minimum Torque vs. Gross Weight to
Maintain 100 FPM Rate of Climb chart (figure 11-11).

SAMPLE MINIMUM TORQUE vs.GROSS WEIGHT
TO MAINTAIN 100 FPM RATE-OF-CLIMB

\|I A/
7__ﬂ_7/i/_ f?@
/

|& @

TEMPERATURE - “C ACTUAL TORQUE READING - L8-FT

(AR

Example Chart 4

If an engine failure occurs during a take-off ground
roll, the aircraft should be stopped. Safe stopping dis-
tance can be ensured if the refusal speed previously
determined is observed. The single-engine fly-away chare
(Example Chart 4) is entered ar the lower left side

Section XI
Part 2

with runway temperature (A), then moving vertically
up to intersect the field pressure altitude (B). Then
move horizontally until a vertical line is intersected
from the actual engine rtorque reading (G) on the
right, and the gross weight (M) is then interpolaced
linearly from the lines of constant gross weight.
Tf this take-ofl weight value (M) exceeds the initial
value (D), the pilot must be prepared to jettison all
external stores in the event of engine failure following
take-off in order to maintain level flighe. If the value
of the aircraft gross weight less external stores still
exceeds the chart value (M), then single-engine level
flight cannot be maintained and the pilor must he
prepared to return the aircraft to the runway at once.
If sufficient altitude is not available to return to the
ruaway, ejection procedures should he initinted pro-
viding the terrain does nat permit a sacisfactory landing.
Each take-off ground run chart contains a limit line
reflecting single-engine fly-away eapability.
TAKE-OFF DISTANCE EXAMPLE PROBLEM
Find rhe ground run, total distance over a 50-foor
obstacle, refusal speed, and life-off speed utilizing maxi-
mum performance technique (figure 11-9) for the fol-
lowing conditions:

® Ruaway Temperature—15°C

® Pressure Altitude—2000 feet

® Flap Setting—20 degrees

® Take-off Gross Weight— 11,000 pounds

® Actual Engine Torque Reading—1280 foot-pounds

® Sucface—Short grass sod field

® Runway—Level

® Wind Velocity—20 knots (headwind)

L. Read rated engine propeller shaft rarque (C)
ar 1660 foot-pounds and take-off factor (f) as
3.6,

2. For dry, concrete cunway, take-off distance (E),
read 1020 feet, and for sod field of shorc grass
(E’), read 1090 feer.

3. Refusal speed (F) is 53 knots,

4. For ruted engine torque (C) of 1660 foot-
pounds and actual engine torque reading (G)
of 1280 rmurlsoumls‘ read power correction
factor (H) of 1.50 in figure 11-10,

. Then corrected ground run (E”) is 1090 feet
X 1.3 = 1417 feer,

o

- Correct distance for headwind (J) velocity of
20 knots and read total distance (K) as 870 feet.

)

If engines are producing rated power, read total
distance over 50-foor obstacle (L) of 1440 feer.

11-11
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8. To correct for engine torque deficiency, subcract
toal distance over 50-foot obstacle for rated
engines (L) from corrected ground run dis-
tance (K), multiply by power correction factor
(H), and add corrected ground run distance
(K) or
(1440-870) 13§ 870
741+ B70 = 1611 feer over
S0-foot cbstacle.

=

With flaps and gear up, single-engine fly-away
capabilities can be determined using figure 1111,
The maximum weight at which 100 feer per
minute rate of climb can be maintained is 10,700
pounds. If the flaps are not retracted but the
gear is up, only a 9600-pound gross weight will
single-engine, 100-fout-pec-minute rate

of climb.

CLIMB-OUT FLIGHT PATH (FIGURES 11.12

THROUGH 11.14)

The Climb-our Flight Path chasts (figures 11-12 through
11-14) may be used to determine distance required
from ift-off to clear obstacles up to 200 feer high,

1112
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In order to obtain the performance shown, it is essen-
tial that airspeed be held constant ar take-off speed
showa for the given gross weight and flap setting.
CLIMB-OUT FLIGHT PATH EXAMPLE FROBLEM

Determine distance following notnal take-off (o clear
an chstacle for the following conditions

® Landing Gear—Down
® Obstacle Height Above Runway—120 feet
® Flap Setting—20 degrees (normal take-off)
® Pressure Altitude — 4000 feer
® Gross Weight— 10,000 pounds
1. Distance from lift-off = 900 feet at a climb
speed of 8§ knots

Assuming a take-off run distance of 900 feet
under these conditions, a total cleared surface
length of 2400 feet in frone of the obstacle is
required for take-off and straight-ahead climb.
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WIND COMPONENT

EXAMPLE:

o

4
4
3

w
@ o 5

SLONM—ININOdWOI ONIMAYIH

CROSSWIND COMPONENT—KNOTS

PORET

Figure 11-5
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TAKE-OFF DISTANCE

BASED On: FLIGHT TEST DATA
DATA AS OF: | JANUARY 1970

NAVAIR 01-60GCB-1

FLAPS UP

2200 [T

e
{

T PRESSU
]
:

3

f_"T

2000 [+

o
S
2

- POUNDS-FEET

1600

1400

RATED PROPELLER SHAFT TORQUE

1200 3

il

-40

-20

TAKE-OFF SPEED — KNOTS IAS

GROSS WEIGHT (POUNDS) SPEED
8,000 87
9,000 a3
10,000 98
11,000 102
12,000 108
13,600 m
14,000 18

1114

AMBIENT TEMPERATURE ~°C,

MNOTE:

IMNCREASE GROUMD RUN
DISTANCE 4% FOR EACH
OINE PERCENT INCREASE
M THE RUNWAY SLOPE

Figure 11-6 (Sheet 1)
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TAKE-OFF FACTOR—{

1 LIMITING CONDITIONS
FOR SINGLE ENGINE
100 FPM R/C AT MIL
RATED POWER WITH
FLAPS AND GEAR UP,
AT BEST CLIMB SPEED

DRY
HARD CONCRETE
SHORT GRASS —| °

LONG GRASS

REFUSAL
SPEED —KIAS

ES
s
L
=
WIND
SPEED—KIAS

TOTAL DISTANCE
50 FT OBSTACLE
FEET X 1000

TO CLEAR

PORETS

Figure 11-6 (Sheet 2)
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TAKE-OFF DISTANCE

BASED OM: FLIGHT TEST DATA
DATA A5 OF: | JANUARY 1970

2200

NAVAIR 01-60GCB-1

FLAPS 20°

RATED PROPELLER SHAFT TORQUE - POUNDS-FEET

H

ﬂiﬂ] i h i tH

TAKE-OFF SPEED—KNOTS IAS

GROSS WEIGHT (POUNDS) SPEED
8,000 78
9,000 83
10,000 87
11,000 91
12,000 a5
13,000 99
14,000 103

1116

AMBIENT TEMPERATURE ~°C

NOTE:
INCREASE GROUMND RUN
DISTANCE 4% FOR EACH
ONE PERCENT INCREASE
IMN THE RUNWAY SLOFE

Figure 11-7 iSheet 1)
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TAKE-OFF DISTANCE - STOL

BASED OM: FLIGHT TEST DATA
DATA AS OF: 1 JANUARY 1970

2200

STOL PERFORMANCE

FLAPS 20°

SSURE ALTITUD

£
F
T
|
1

OFF

- POUNDS-FEET

RATED PROPELLER SHAFT TORQUE

TAKE-OFF SPEED—KNOTS |AS
GROSS WEIGHT {POUNDS) SPEED
8,000 72
9,000 76
10,000 80
11,000 B84
12,000 as
13,000 a1
14,000 95

1118

20
AMBIENT TEMPERATURE A°C

NOTE:

1. INCREASE GROUND RUN
DISTANCE 4% FOR EACH
ONE PERCENT INCREASE
INTHE RUNWAY SLOPE.

]

SECTION 1, PART 4,

Figure 11-8 (Sheet 1)

REFER TO AIRSPEED LIMITS.

vitese




NAVAIR 01-60GCB-1 Section XI

Part 2
T
o
o
S
<
£
w
el .
2 " FOR SINGLE ENGINE
3 1100 FPM R/C AT MIL
= "RATED POWER WITH i i
FLAPS AND GEAR UP, GROSS WEIGHI’,
AT BEST CLIMB SPEED POUNDS
o 1 2 3 4 5 7
DRY
HARD CONCRETE - -
SHORT GRASS ——— SURFACE
LONG GRASS ——wl | i
o 1 4 5 [ 7
REFUSAL |
| SPEED
2 TS
a
p=]
2
]
- 7 [
“
< T
N 2 | WIND
|
~
Wy Tw 28
zg |
ER & 5 7
GROUND RUN—FEET X 1000
T T T T | B Bup s
" S so roor
24 g SEEEE T | OBSTACLE
=4 E o T
Boe 2 | ]
558 x | {5 11111
242 & A HEADWIND
sou B ] ol i = TAILWIND,
=37 | ER i BRRACEARR SR asE IARERE]
TR,

Figure 11-8 (Shest 2)
1119




Section XI NAVAIR 01-60GCEB-1
Part 2

TAKE-OFF DISTANCE MAXIMUM PERFORMANCE

BASED OM: FLIGHT TEST DATA
DATA AS OF: | JAMNUARY 1970

FLAPS 20°
2200

RATED PROPELLER SHAFT TORQUE - POUNDS-FEET

A

20
AMBIENT TEMPERATURE ~.°C

T

40

TAKE-OFF SPEED—KNOTS IAS EXAMPLE
GROSS WEIGHT [POUNDS] | SPEED NOTE:
8,000 G5 1. INCREASE GROUND RUN
2000 o DISTANCE 4% FOR EACH
e S ONE PERGENT INCREASE
¥ IN THE RUNWAY 5LOPE —
12,000 20
13,000 83 —
14,000 86 2. REFER TO AIRSPEED LIMITS —
SECTION 1, PART 4.

viaa3E
Figure 17-9 (Sheet 1)
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TAKE-OFF FACTOR—f

= LIMITING CONBITIONS |
© FOR SINGLE ENGINE
100 FPi R/C AT MIL
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FLAPS AND GEAR UP
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Part 2

POWER CORRECTION

CORRECTION TO INITIAL TAKE-OFF DISTANCE DUE
TO ENGINE OPERATING BELOW RATED POWER

2200 7 2200 7 Tmn )
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IF ENGINE TORQUE READING 1S DEGRADED IN EXCESS OF 15% OF
RATED VALUE, TAKE-OFF AT HIGH WEIGHT MAY BECOME MARGINAL.
WIM1-1594

Figure 17-10
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MINIMUM TORQUE READING vs. GROSS WEIGHT
TO MAINTAIN 100 FPM RATE-OF-CLIMB

EXAMPLE
WARNING: AIRPLANE GROSSWEIGHTS IN EXCESS OF THE CHART DETER-

B_D MINED VALUES INDICATE OME ENGINE FLYAWAY NOT POSSIBLE
J (EXTERNAL STORES SHOULD 8§ DROPPED IF FEASIBLE)
ONE ENGINE OUT, FLAPS AND GEAR UP

SPEC.ENGINEMAT  SPEC, ENGINE MAT
HOT DAY STANDARD DAY

TEMPERATURE — ©F
50 30 100

PRTL

a 10 20 0 4 00 800 1200 1600 2000
TEMPERATURE — ©C ACTUAL TORQUE READING = LB-FT
ONE ENGINE QUT, FLAPS 20° AND GEAR UP
TEMPERATURE — °F
} -
REri i
T 1 l
-10 a A'm 20 400 800 1200 1600 2000

TEMPERATURE — °C ACTUAL TORQUE READING — LB-FT

UISRELTY

Figure 11-11
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Section XI NAVAIR 01-60GCB-1

Part 2
CLIMB-OUT FLIGHT PATH (2 ENGINES) FLAPS UP
MILITARY POWER GEAR DOWN

BASED ON:  FLIGHT TEST DATA
DATA A5 OF: 15 SEPTEMBER 1968 SEA LEVEL CLIME SPEED CONSTANT

STANDARD DAY

0 T T
ALTITUDE ~ FEET

OBSTACLE HEIGHT
~ FEET

HEADWIND
~ KNOTS

= Ct..IMB SPEED - KNOTS

|"':"1

~ FEET X 1000

DISTANCE FROM LIFT-OFF

e
NGE FROM LIFT-0
% IF GEAR IS RETRACTED
S ARGa IR RN e AR NN ERs!

VM-1-528

Figure 11-12
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CLIMB-OUT FLIGHT PATH

BASED ON: FLIGHT TEST DATA

HEADWIND OBSTACLE HEIGHT

~ KNOTS

DISTANCE FROM LIFT-OFF

NAVAIR 01-60GCB-1

DATA AS OF: 15 SEPTEMBER 1959 SEA LEVEL

~ FEET

~ FEET X 1000

STANDARD DAY

(2 ENGINES)

MILITARY POWER

Section XI

Part 2

FLAPS 20°

GEAR DOWN
CLIMB SPEED CONSTANT

200

T EeSRERE R
GHT — POUNDS -
AS)

T

;!

Tt | il
REDUCE DISTANCE FROM |
LIFT-OFF BY 8% IF |
GEAR IS RETRACTED i

Figure 11-13
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Section XI ' NAVAIR 01-60GCB-1

s

g SINGLE ENGIME CLIMB-OUT FLIGHT PATH GEAR DOWN
BASED ON: FLIGHT TEST DATA MILITARY POWER FLAPS UP & 20°
DATA AS OF: 1SEPTEMBER 1968 SEA LEVEL CLIMB SPEED COMNSTANT

STANDARD DAY
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NAVAIR 01-60GCB-1

Section XI
Part 3

PART 3 — CLIME DATA

CLIMB DATA

CLIMB CHARTS (FIGURES 11-15 THROUGH 11.17)
Time to climb, distance covered, and fuel required
at best climb speed during Military, normal, and single-
engine power climb ac various gross weights, drag
indexes, and ambient temperatures are shown in figures

11-15 through 11-17. Climb data assume that recom-
mended speeds are used.

MILITARY POWER CLIMB EXAMPLE PROBLEM
Climb from sea level to 15,000 feet:
® Gross Weight—12,000 pounds
® Drag Index—60
® Average Temperature—20°C hot
® Wind—Zero (average)
L. Time to climb = 16 minutes
2. Distance covered = 42 nautical miles

3. Fuel used = 190 pounds

SINGLE ENGINE CLIMB (FIGURES 11-18
THROUGH 11-22)
Single engine rate of climb versus airspeed curves are given

in figures 11-18 thru 11-22 for various ambient air

temperatures, with flaps and landing gear retracted. In the
event of & single engine emergency, flaps and landing gear
should be retracred since this will provide the best climb
performance,

AIRCRAFT CEILINGS (FIGURES 11-23

THROUGH 11-25)
Optimum cruise ceiling and Military power combat ceil-
ing at various gross weights, drag indexes, and ambient
temperatures are shown in figure 11-18. For two-engine
MRP and single-engine MRP service ceilings for various
configurations, see figures 11-19 and 11-20 respectively.
To use these charts, estimate a gross weight at altirude
by subtracting climb fuel, and derermine a preliminary
ceiling. Adrcraft gross weight is adjusted for this weight
reduction and ceiling is corrected for the new gross
weight.

AIRCRAFT CEILINGS EXAMPLE PROBLEM

Find initial optimum cruise ceiling with the following
conditions

® Gross Weight—12,000 pounds

® Drag Index—60

® Ambient Temperature—10°C hot (average)
1. Initial cruise ceiling = 15,700 feet
2. Correction for climb fuel = 170 pounds

3. Corrected cruise ceiling = 16,200 feer

11-27
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MILITARY POWER CLIMB IMIL CLIMB TIME

BASED OM:  FLIGHT TEST DATA

EE — KN
DATAAS OF: 1 JANUARY 1970 CLIMB SPEED SCHEDULE OTS IAS

ALTITUDE - FT | DRAG 0 | 50 | 100

EXAMPLE SEA LEVEL 134 127 | 120
5,000 129 123 | 116

10,000 125 19| 13

15,000 122 | nzfuz

20,000 122 {7 | 2

25,000 e s | o

30,000 13 g | o4

PRESSURE
SALTITUDE -

~FEET
110

GROSS WEIGHT—POUNDS X 1000

TIME TO CLIMB_MINUTES

oL Figddd et s _—
30° 200 10° 0° = TEMPERATURE DEVIATION FROM STANDARD —°C

w1 0ac

Figure 11-15 (Sheet 1)
1128




NAVAIR 01-60GCB-1

MIL CLIMB DISTANCE

GROSS WEIGHT—FPOUNDS X 1000

DISTANCE—MNAUTICAL MILES

0° +——TEMPERATURE DEVIATION FROM STANDARD—PC

Figure 11-15 (Sheet 2}
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MILITARY POWER CLIMB

EXAMPLE

MIL CLIMB FUEL

GROQSS WEIGHT—POUNDS X 1000

FUEL USED TO CLIMB—POUNDS

30720 10° 0% ~—TEMPERATURE DEVIATION FROM STAMDARD —2C

wry a2m

Figure 11-15 (Sheei 3)
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NORMAL POWER CLIMB

BASED ON:  FLIGHT TEST DATA
DATA AS OF: 1 JANUARY 1370

EXAMPLE

TYTIT I TIToT

GROSS WEIGHT—POUNDS X 1000

TIME TO CLIMB—MINUTES

30° 20° 10° (° =— TEMPERATURE DEVIATION FROM STAMDARD—"C

v 1900

Figure 11-16 (Sheet 1]
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NORMAL POWER CLIMB

1132

EXAMPLE

GROSS WEIGHT—POUNDS X 1000

160

DISTANCE—NAUTICAL MILES

NAVAIR 01-60GCB-1

NORM CLIMB DISTANCE

ESSURE
ALTITUDE -

T

80

40

pu I ARE
STAND TEMP [

ALl | oC
L 15
5,000 5
10,000 | -5
15,000 | -15
20,000 | -25
25,000
30,000 | -44

T

307 20°

10°

07 ~—— TEMPERATURE DEVIATION FROM STANDARD—"C

Figure 17-16 (Sheet 2)
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NORMAL POWER CLIMB

EXAMPLE

NORM CLIMB FUEL

PRESSURE |
ALTITUDE
FEET

SSEA LEVELS

GROSS WEIGHT—POUNDS X 1000

FUEL USED TO CLIMB—POUNDS

PORREN

Figure 11-16 (Sheet 3)
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SINGLE ENGINE CLIMB .
BASED ON:  FLIGHT TEST DATA m
DATA AS OF: 1JANUARY 1970

EXAMPLE

AT T
PRESSURE :
ALTITUDE A

T

rsEA LEvEL

GRQOSS WEIGHT—POUNDS X 1000

AT
1 DRAG
DEX]

TIME TO CLIMB—MINUTES
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88
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1
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Figure 11-17 (Sheef 1)
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1.ENG CLIMB DIST

EXAMPLE

il

TTTTIIITT

PRESSURE |

ALTITUDE ©
FEET
|

GROSS WEIGHT—POUNDS X 1000

DISTANCE —NAUTICAL MILES

Hi i i
a0° 20° 10¢ 0o =——TEMPERATURE DEVIATION FROM STANDARD —°C

JUTERTATS

Figure 11-17 (Sheet 2)
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SINGLE ENGINE CLIMB
DATA ASOF: 1JANUARY 1970

EXAMPLE

T
| PRESSURE
| ALTITUDE -

CP-FEET

EHW
GROSS WEIGHT—POUNDS X 1000 ]
1 I

FUEL USED TO CLIMB—POUNDS

30° 20° 10° @° ~—TEMPERATURE DEVIATION FROM STANDARD — ¢

Figure 11-17 (Sheet 3)
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NAVAIR 01-60GCE-1 Section X1
Part 3
SINGLE ENGINE CLIMB ;
- AT SEA LEVEL PRESSURE ALTITUDE
FLAPS RETRACTED MILITARY POWER !
LANDING GEAR RETRACTED  DATA BASIS ESTIMATED
DRAG INDEX ZERO DATA AS OF JULY 1875 [
GROSS WEIGHT 8,000 POUNDS ‘
\ Lo
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Section XI NAVAIR 01-60GCB-1
Part 3

SINGLE ENGINE CLIMB
AT 4,000 FEET PRESSURE ALTITUDE

IJIIII

FLAPS RETRACTED MILITARY POWER
LANDING GEAR RETRACTED DATA BASIS ESTIMATED
DRAG INDEX ZERO DATA AS OF JULY 1975

GROSS WEIGHT 8,000 POUNDS
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NAVAIR 01-60GCB-1

SINGLE ENGINE CLIMB

- AT 8,000 FEET PRESSURE ALTITUDE

FLAPS RETRACTED MILITARY POWER
LANDING GEAR RETRACTED DATA BASIS ESTIMATED
E DRAG INDEX ZERQ DATA AS OF JULY 1975

GROSS WEIGHT 8,000 POUNDS

GROSS WEIGHT 10,000 POUNDS

Section X1
Part 3
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SINGLE ENGINE CLIMB

AT SEA LEVEL PRESSURE ALTITUDE
FLAPS RETRACTED MILITARY POWER
LANDING GEAR RETRACTED DATA BASIS ESTIMATED
DRAG INDEX 50 DATA AS OF JULY 1875
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RATE OF CLIMB - FT. PER MIN.

RATE OF CLIMB - FT. PER MIN.

NAVAIR 01-60GCB-1 Section XI
Part 3 i
SINGLE ENGINE CLIMB . f
AT 4,000 FEET PRESSURE ALTITUDE
FLAPS RETRACTED MILITARY POWER l
LANDING GEAR RETRACTED ~ DATA BASIS ESTIMATED
DRAG INDEX 50 DATA ASOF JULY 1875 ‘
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AIRCRAFT CEILING ~2 ENGINES

OPTIMUM CRUISE CEILING

w
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EXAMPLE

ALTITUDE — FEET x 1000

ALTITUDE - FEET x 1000

GROSS WEIGHT - POUNDS x 1000

STANDARD TEMPERATURE

COMBAT CEILING

ALT °c °F

MILITARY POWER (500 FEET/MINUTE)

sL 15 59

5 41
-5 12
-15 6
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ALTITUDE — FEET x 1000
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GROSS WEIGHT - POUNDS x 1000
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SERVICE CEILING -2 ENGINES

FLIGHT TEST DATA
1JANUARY 1970

BASED ON:
DATA ASOF:

Section Xi
Part 3

MILITARY RATED POWER
RATE OF CLIMB =100 FPM

NN A NN N

ALTITUDE — FEET x 1000

| FLAPS UP, GEAR UP'

30 20 10 0 7 8 9 10

MPERATURE
EVIATION Friom GROSS WEIGHT — POUNDS x 1000
STANDARD-C.
I
Figure 11-24
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f’c:li;n X1 NAVAIR 01-60GCB-1
art

AIRCRAFT CEILING= SINGLE ENGINE MILTARY RATED POWER

BASED ON: FLIGHT TEST DATA RATE-OF-CLIMB = 100 FPM
DATA AS OF: 1 JANUARY 70

aLt
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20 o
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Figure 11-25

EN
=

AR,

‘
\
]
X
y
]
]
|
\
L]
\
L]
L]
§
\
\
L
\
\

A & A A & & A
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Section XI
Part 4

PART 4 — RANGE DATA

RANGE DATA
CONSTANT-ALTITUDE CRUISE (FIGURES 11-26

AND 11-27)
The Constant-Altitude Cruise charts  (figures 11-26 and
11-27) may be used in preflight planning to determine
speeds, fuel and time requirements for navigational
flights, or preplanned missions. An average gross weight
may be used for a given leg, or instantaneous data may
be extracted. A standard temperature block is provided
for use in determining deviation based on reporced
temperature ac fight altiude,

COMNSTANT-ALTITUDE CRUISE EXAMPLE PROBLEM
Find fuel and time required for a 200-nautical-mile leg:
® Gross Weight—10,000 pounds
@ Cruise Altitude—10,000 feer
® Drag Index—60 (use 50 Drag Index line)
® Ambient Temperature—10°C above standard
® Wind Velocity—28 knots (head)
1. Best cruise CAS = 162 knots

2. Ground nautical miles per 100 pounds

fuel = 310
3. Fuel quantity = 620 pounds
4. Time required = 69 minutes

OPTIMUM CRUISE ALTITUDE (FIGURE 11-28)

During preflight planning, pilots are often faced with
the task of determining what altitude should be used
to obrain maximum range. This requires detailed exam-
ination of reported or forecast wind information, then
computation of best altitude as a function of ground
speed. The Optimum Cruise Altitude chare (figure
11-28) permits rapid determination of hest long-range
cruise altitude for prevailing winds aloft. To use the
chart, superimpose a plot of known effective headwind
or tailwind values on the grid, then pick the altitude
depicting maximum specific range (nautical miles per
100 pounds fuel).

OPTIMUM CRUISE ALTITUDE EXAMPLE PROBLEM

Find best cruise altitude for the following en route
wind structure:

ALTITUDE

IFEET) WIND
Surface 10 knots tail
5,000 8 knots tall
10,000 Zero

14,000 9 knots head
16,000 17 knots head
18,000 30 knots head
20,000 50 knots head

By examining the wind curve, it is seen that best range
will result at approximately 14,000 feet (about 40
nautical miles per 100 pounds fuel).

(FIGURES 11-29
THROUGH 11-39)

NAUTICAL MILES PER
100 POUNDS FUEL
Specific range data is provided for altitudes from sea
level through 20,000 feet at Drag Indexes 0, 50, and
100. These charts may be used to determine instantan-
eous planning data and initial ¢ngine rpm required to
obtain a specified true airspeed under Standard Day
conditions. Sec figures 11-29 through 11-39

NAUTICAL MILES PER 100 POUNDS FUEL
EXAMPLE PROBLEM
Find the best cruise data for 5000 feet:
® Gross Weight—10,000 pounds
® Drag Index—60
(use nearest Drag Index char; in this example,
50 Drag Index line)
1. Enter Drag Index 50 chart for 5000 feer
(figure 11-27)
(a) CAS= 173 knots
(b) TAS = 187 knots
() Fuel flow = 550 pounds per hour
(d) Nautical miles per 100 pounds fuel = 34.0
(e) RPM = 93%

11-45




Saction XI

Part 4

NAVAIR 01-60GCB-1

CONSTANT ALTITUDE CRUISE

1146

BASED ON:

FLIGHT TEST DATA

DATA ASOF: 1JANUARY 1870

GROSS WEIGHT —
POUNDS X 1000

EXAMPLE L STANDARD TEMPERATURE
- ALTITUDE [FT) | 9F | ¢
S.L. 58 185
5,000 4 5
10,000 23 -5
15,000 6 15
"‘—'I 20,000 -12 25
T ITTTT
PRESSURE ALTITU
—FEET

MAXIMUM RANGE
SPEED, FUEL AND TIME

TEMP DEVIATION

FROM STANDARD o

L = 1 S —
180 170 160 150 140 130
BEST CRUISE INDICATED AIRSPEED—KNOTS

Figure 11-26 (Sheet 1)
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TIME — MINUTES
(NO WIND CONDITION]

400

240 B T 700

wo oo ]

NAVAIR 01-60GCB-1

| GROUND DISTANCE NAUTICAL MILES

+ DISTANCE 1000 . i
P N L SRS SRR |
4 T 900 T -

800

: GROUND DISTANCE NAUTICAL MILES

Figure 11-28 (Shest 2)

26 30 .34‘ : 38 42 46 50 .54 58
NAUTICAL MILES PER 100 POUNDS FUEL

‘Section XI
Part 4

CONSTANT
T-CRUISE

FUEL USED — POUNDS

PREETTY
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MAXIMUM RANGE

SPEED, FUEL AND TIME

1 TEMPERATURE DEVIATION
FROM STANDARD—°C

AIR NAUTICAL MILES PER 100 POUNDS FUEL

WRA1034

A &7 A

’ Section XI NAVAIR 01-60GCB-1
Part 4
’ SINGLE - ENGINE
’ CONSTANT ALTITUDE CRUISE
/ BASED ON FLIGHT TEST DATA
DATA ASOF: 15 SEPTEMBER 1269
/ EXAMPLE
STANDARD TEMPERATURE
’ E ALTITUDE (FT1 | °F | °C
/ s.L 59 15
5,000 a1 s
10,000 23 -5
1 15,000 6| -15
’ 20,000 <12 | -25
’ 1 FRESSURE
ALTITUDE
o — FEET
55 12 -]
02 I
g i H
wo |
/ gz
’ 68 .
/ a
’ Figure 11-27 (Shest 1)
’ 11-48
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AIR NAUTICAL MILES PER 100 POUNDS FUEL

NAVAIR 01-60GCB-1

0 " || GROUND DISTANCE MAUTICAL MILES
200 b i 500 ——]
150 | B T 400
1 —— 300
0o |- [
! - : . 200
50 ] oo—
i } 50+
[l

135 140 143 150
GROUND SPEED - KNOTS

! GROPND'DBTANCE NAUTICAL MILES
P PRTANS AL

1200

135 140 1435 150 135
TRUE AIRSPEED (NO WIND] — KNOTS

Figure 11-27 (Sheet 2}
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FUEL USED — POUNDS

TIME |
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OPTIMUM CRUISE ALTITUDE DRAG INDEX = 14.0
(SPONSONS, CENTERLINE PYLON,
AND AERO IC FUEL TANK)

AVERAGE GROSS WEIGHT
10,000 POUNDS

§ v
A

Ch

i

Ot

i

A

A +H

P e dnanl?
s

LT

re
' 7

7

AT

s

ie

HEADWIND - KNOTS TAILWIND -~ KNOTS

NOTE: ¢FCR DIFFERENT GROSS WEIGHTS, REDUCE
NM/100 POUNDS 5% PER 1000 POUNDS (HEAVIER)
OR IMCREASE 5% PER 1000 POUNDS (LIGHTER)
#FOR OPTIMUM CRUISE SPEED, INCREASE ZERO - WIND
TRUE AIRSPEED 0.5 KNGT FOR EACH KNOT HEADWIND,
ANDREDUCE 0.5 KNOT FOR EACH KMNOT TAILWIND

Figure 11-28
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NAVAIR 01-60GCB-1 Section XI|

Part 4
BASED ON:  FLIGHT TEST DATA ENGINES (2) T-76
DATA ASOF: 1 JANUARY 1970
%
]
oo
w2 ST NORMAL|
= T POWER |
8 a2 f Lt
z3
<
u0
g2
29
EL
z
v
=]
2
w
a
z
=]
o
14
E=
2
=
&
5
“
E|
=
E
v
=
=2
=
z
2
Cas-
5 i
SErAR ) ) 1
e / / : <
{ g AR, T &
i | IR NE v ]
SRR ERaALs ] \ ?
i\ it ! ) :
¥ § : i : ;
4 B, S SRR
TAS- 120 140 160 180 200 20 240
NOTE: AIRSPEED - KNOTS GROSS WEIGHT
® CURVE VALUES FOR A NO WIND {v,, = 0) CONDITION.,
TO COMPUTE FOR WIND EFFECTS: GROUND SHEc @) 8,000 pouNDS
N = 4 N RSt e s TR [
M1 Z100 L8 = NMI /100 LB {NO WIND) TIMI TRUE AR SPEED 10,000 POUNDS
® REDUCE Nl /100 L 3% FOR EACH 10°C (12) 12,000 POUNDS
ABOVE STANDARD TEMPERATURE . e
Figure 11-29
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NAUTICAL MILES PER 100 POUNDS FUEL
BASED ON:  FLIGHT TEST DATA
DATA AS OF: 15 SEPTEMBER 1969

MAUTICAL MILES PER
100 POUNDS FUEL

— MAXIMUM ENGURARN

2

EMGINES (2) T-78

Cas- ? l® 120 140 160 180 200 220
AIRSPEED - KNOTS

TAS-
o
s
=
@
[=]
=z
=]
o
g
Qo
2
-
b i
a i
»
2 |
= |
:‘- B o
PR s
E it Power {1 ]
< o 3
F 5 ¢ ow T MAXIMUM ENDURANCE |
CAS- B0 100 120 140 160 180 200 220
T T T e T
S SR
-} TEMPERATURE ‘,&}/lA‘Tlo_N_F_RQ»_A_SIANDARDA_ 10°¢
A EREIR VARV S i
L e B e s e P
TAS- 120 140 160 180 200 220 240 250 280

AIRSPEED - KNOTS
NOTE:

® CURVE VALUES FOR A NO WIND |V,, = D) CONDITION,

TO COMPUTE FOR WIND EFFECTS:

b 2 ; NO W GROUNE SPEED

N.ME/100 LB = ML ME/100 L8 (NO WIND) TIMES ot e
® REDUCE N, M. /100 LB 3% FOR EACH 10°C

ABOVE STANDARD TEMPERATURE

Figure 11.30
11-52

GROSS WEIGHT
(8 8,000 POUNDS
10,000 POUNDS
(12)12,000 POUMDS
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NAUTICAL MILES PER 100 POUNDS FUEL DRAG 0
ENGINES () T-74
BASED ON: FLIGHT TEST DATA .
DATA AS OF: 15 SEPTEMBER 1962
o
=
5
2
@
[=]
z
2
o
g
[=]
e
&
&
a
“
=
H
-
<<
o
-
2
<
z
cas- 100 120 140 160 180 200 220
T o
D10 ec
L 20
TAS- 220 240 260
AIRSPEED - KNOTS

NOTE:

- GROSS WEIGH

@ CURVE VALUES FOR A MO WIND (¥, = 0) CONDITION. EIGHT

TO COMPUTE FOR WIND EFFECTS: BRGUND SPEED 8,000 POUNDS

ML MLL/100 LB = N MIL /100 LB (NO WIND) TIMES SR esrer () 1,000 POUNDS

@ REDUCE M. MI, /100 LB 3% FOR EACH 10°C ®|2 000 POUNDS

ABOVE STANDARD TEMPERATURE ’
e

Figure 11-31
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NAUTICAL MILES PER 100 POUNDS FUEL

BASED ON:

FLIGHT TEST DATA EMGINES (2)

DATA AS OF: 1 JANUARY 1970

1154

NAUTICAL MILES PER 100 POUNDS FUE

NAUTICAL MILES PER 100 POUNDS FUEL

NOTE:

® CURVE VALUES FOR A NO WIND (V,, =) CONDITION,
TO COMPUTE FOR WAND EFFECTS:

M. ME/100 L8 = N MEL/100 LB (MO WIND) Times %"%% (10) 10,000 POUNDS
® REDUCE N, BI1./100 L8 3% FOR EACH 10o¢ (212,000 PoUNDS
ABGVE STANDARD TEMPERATURE \ariiza

TAS-

36 ¢

= | NORMAL
OWER
i

|
|

28

MAKIMUM ENDURANCE | - i e

LMILITARY POWER +

Tas-

“NORMAL
‘POwER [

DRAG 50

T-76

—
M ’
o4 1oec
20
30
140 140 1 20z o 2%0
AIRSPEED - KNOTS GROSS WEIGHT

Figure 11-32

{(2) 8,000 POUNDS
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NAUTICAL MILES PER 100 POUNDS FUEL

ENGINES (2 T-76

BASED ON: FLIGHT TEST DATA
DATA AS OF 15 SEPTEMBER 1369

NAUTICAL MILES PER 100 POUNDS FUEL

CAS- 80

NAUTICAL MILES PER 100 POUNDS FUEL

TAS- 120 140 160 180 200 220
AIRSPEED - KNOTS

NOTE: GROSS WEIGHT

& CURVE VALUES FOR A NG WIND (Y, = 0 COMNDITION. ® 8,000 POUNDS

1O COMPUTE FOR WIND EFFECTS:
; GROUMD SPEED
N GROUMD SPEED 0,
M. MI/10D LB = M, MIL/100 LB (MO WIND) TIMES  Ze0E 2iq SPEED ,000 POUNDS

@ REDUCE M., MIL/100 LB 3% FOR EACH 10°C @TZ,OUO POUNDS
ABOWE STAMDARD TEMPERATURE

TTRRLE

Figure 17-33
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NAUTICAL MILES PER 100 POUNDS FUEL

BASED ON: FLIGHT TEST DATA
DATA AS OF: 15 SEPTEMBER 1869

NAUTICAL MILES PER 100 POUNDS FUEL

DRAG 50
ENGINES (2) T-75

CAS-
a5 .wPrRATuRE D:\.’\ATIONFEOM 51
T
TAS— 200 220 ' 2d0 | 2a0 | anp

AIRSPEED - KNOTS

NOTE:
® CURVE VALUES FOR A NO WIND (v, = 0 CONDITION,
FO COMPUTE FOR WIND EFFECTS:
GROUND SPEED
LML = yi A ==L SPEED
MIA100 LB = N. MIL /100 Le (NO WIND) TIMES TRUE AIR SPEED
® REDUCE N, M, /100 LB 3% FOR EACH 10°C
ABCVE STANDARD TEMPERATURE

Figure 11-34
11-56

GROSS WEIGHT
8,000 POUNDS

10,000 POUNDS
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NAUTICAL MILES PER 100 POUNDS FUEL

BASED ON:
DATA AS OF:

FLIGHT TEST DATA
1 JANUARY 1970

SMAXIMUM ENGURANCE

Section XI
Part 4

ENGINES (2) T-76

|
NORMAL |
POWER

FAILITARY |

MAUTICAL MILES PER 100 POUNDS FUEL

" POWER |
CAS- 100 120 140 180 T80 200 220
JTToA [T T a
AR A AN
ERATURE DEVIATION FROM STANDARE] 10 °C
20
30
o TAS-
@
2
“
g 36 { :
: : . NORMAL
B S[LB/HR) | sl POWER
& FUEL FLOW -
o :
=3
o
&
&
@
E i
- |
- S i S NS Sy G Nyl OO T Rt T MILITARY
o POWER
)=
2 4D 160 180 200
z aas: o
o 10 oC
20
30

100 120

NOTE:

T L —— t
160 180 200 220
AIRSPEED - KNOTS

® CURVE VALUES FOR A MO WIND (W, = 0) CONDITION,

TO COMPUTE FOR WIND EFFECTS:

P ML /100 LB = N. MIL/100 LB (MO WIND] Times SROUMD SPEED

®REDUCE M. M. /100 LB 3% FOR EACH 10°C
ABOWVE STANDARD TEMPERATURE

TRUE AIR SPEED

Figure 17-35

I

GROSS WEIGHT
@) 8,000 POUNDS
(in) 10,000 POUNDS
(12)12,000 POUNDS
(14) 14,000 POUNDS

w1500
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NAUTICAL MILES PER 100 POUMDS FUEL DRAG 1

ENGINES (2} T-7

BASED ON: FLIGHT TEST DATA
DATA AS OF 15 SEPTEMBER 1869

NAUTICAL MILES
PER 100 POUNDS FUEL

MAKIMUM
ENDURANCE!

NAUTICAL MILES PER 100 POUNDS FUEL

TAS-

AIRSPEED - KNOTS

NOTE: GROSS WEIGHT
® CURVE VALUES FOR 4 NO WIND (V,, = 0) CONDITION,
TO COMPUTE FOR WIND tFEpcTs; GROUND SPEED © &,000 rounps
T MEA100 LB = N M1 /100 L8 (MO WIND) Tives TRUE AR Shem () 10,000 POUNDS
® REDUCE N. ML /100 L8 3% FOR £aCH 105¢ (2}12,000 POUNDS
ABOVE STANDARD TEMPERA TURE [,
Figure 11.36
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NAUTICAL MILES PER 100 POUNDS FUEL .

ENGINES (2} T-75
BASED ON:  FLIGHT TEST DATA
DATA AS OF: 15 SEPTEMBER 1389

T
BEST CRUISE -

NAUTICAL MILES PER 100 POUNDS FUEL

Cas-
0
|
MNDARD: 10°C
e#l|
] 20
Tas-
AIRSPEED - KNOTS
NOTE: GROSS WEIGHT
® CURVE VALUES FOR A MO WIND (V,, = 0) CONDITION. 8,000 POUNDS
TO COMPUTE FOR WIND EFFECTS:
N ME/100 LB = M. MI./100 LB (MO WIND) Times SROUMD SPEED 10,000 POUNDS

TRUE AIR SPEED
® REDUCE M. Ml /100 LB 3% FOR EACH 10°C
ABOVE STANDARD TEMPERATURE

V1928

Figure 11-37
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NAUTICAL MILES PER 100 POUNDS FUEL - SINGLE ENGINE

ENGINES (1) T-76 . DRAG 0

BASED ON: FLIGHT TEST DATA
DATA AS OF: 15 SEFTEMBER 1869

L POWER

NAUTICAL MILES Per 100 POUNDS FUEL

e
el
S

}

|

|

: {MAXIMUM ENDURANCE I
100 120 140 160 180 200 220

S—

I
&

TAS-

NAUTICAL MILES PER 100 POUNDS FUEL

CAS-

760 760 W0 20

TAS-
AIRSPEED - KNOTS

NOTE: io ) ) . GROSS WEIGHT

LG o conanen.

B MLA100 LB = N ML /100 La (MO WIND) TIMES TRUE AR SPLED 10,000 POUNDS

REDUCE M, ML 100 LB 3% FOR EACH 10°C

(212,000 PoLNDS
ABOVE STANDARD TEMPERATURE

vi-ri008

Figure 11-38 (Shaet 1)
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NAUTICAL MILES PER 100 POUNDS FUEL - SINGLE ENGINE

EMGIMES {1} T-78
BASED ON:  FLIGHT TEST DATA
DATA ASOF: 15 SEPTEMBER 1369

NAUTICAL MILES PER 100 POUNDS FUEL

AIRSPEED - KNOTS

NOTE: GROSS WEIGHT
® CURVE VALUES FOR A NO WIND [V, = 0) CONDITION, @ 8,000 POUNDS

7O COMPUTE FOR WIND EFFECTS:
i . GROUND SPEED (i0) 10,000 POUNDS
M, ML SI00 LB = M, MEL/100 LB (NO WIND) TIMES e 22 v
" ’ ! ! TRUE AIR SPEED

® REDUCE M. MI./100 LB 3% FOR EACH 10°C
ABOVE STAMDARD TEMPERATURE

PURRIEN

Figure 11-38 (Sheer 2)
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NAUTICAL MILES PER 100 POUNDS FUEL SINGLE ENGINE

ENGINES (1) T-75
BASED DN:  FLIGHT TEST DATA

DATA AS OF: 15 SEPTEMBER 1969

NAUTICAL MILES
PER 100 POUNDS FUEL

MNAUTICAL MILES
PER 100 POUNDS FUEL

| S ERERR il
TAS- 100 120 (=] 160 180 200 220
AIRSPEED - KNOTS

T T T e e e M G G A S A G, At AR R AR,

NOTE: GROSS WEIGHT

® CURVE VALUES FOR A MO WIND ¥ = 0) CONDITION, 8,000 POL s
TO COMPUTE FOR WIND EFFECTS, SROUND SPCED (O 2 OUND:
RO /100 LB = N M1, /100 LB {NO WIND) TIMES m @ 10,000 POUNDS

® REDUCE M, ML /100 LB 3% FOR EACH 109C () 12,000 POUNDS
ABOVE STANDARD TEMPERATURE P

Figure 11-29 (Sheet 1)
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NAUTICAL MILES PER 100 POUNDS FUEL - SINGLE ENGINE f
- f

EMNGIMNES (1) T-74 E
BASED ON:  FLIGHT TEST DATA
DATA AS GF: 15 SEPTEMBER 1968

NAUTICAL MILES PER 100 POUNDS FUEL

l

180 200

AIRSPEED - KNOTS

NOTE: GROSS WEIGHT

® CURVE VALUES FOR A NO WIND (V,,, = 0) CONDITION. (&) 8,000 POUNDS
1O COMPUTE FOR WIND EFFECTS: SROUND SeEE
M. /100 L8 = M. KALL/100 LB (NO WIND) Tives  ZROUND SPEED

TRUE AIR SPEED
® REDUCE M. MI./100 LB 3% FOR EACH 10°C
ABOVE STAMDARD TEMPERATURE

VM7

Figure 11-39 (Sheet 2)
11-63/(11-64 blank)
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PART 5 — ENDURANCE DATA

ENDURANCE DATA

CONSTANT-ALTITUDE (FIGURES 11-40
MAXIMUM ENDURANCE AND 1141)
The Constant-Altitude Maximum Endurance charts (fig-
ures 11-40 and 11-41) provide fuel required for various

drag indexes, gross weights, alttudes, and times.

COMSTANT-ALTITUDE MAXIMUM ENDURANCE
EXAMPLE PROBLEM

Find fuel required and best speed to hold for 30 min-
utes (normal two-engine operation, figure 11-40)

® Gross Weight— 10,000 pounds

@ Drag Index—50

@ Pressure Alditude—10,000 feet

® Ambient Temperature—Standard

1. Best speed = 110 knots CAS

Fuel required = 192 pounds
Optimum altitude = 16,500 feet

11.65
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CONSTANT ALTITUDE o
MAXIMUM ENDURANCE ‘

BASED ON:  FLIGHT TEST DATA
DATA ASOF: 15 SEPTEMBER 1969

EXAMPLE

STANDARD TEMPERA‘FURE
g

sL

OPTIMUM ALTITUDE
FEET x 1000

GROSS WEIGHT — POUNDS X 1000

TEMPERATURE DEVIATION FROM STANDARD °C

Figure 11-40
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CONSTANT ALTITUDE SINGLE - ENGINE
MAXIMUM ENDURANCE MAX ENDURANCE: |
BASED ON FLIGHT TEST DATA '
DATA ASOF: 16 SEPTEMBER 1968 ‘
EXAMPLE ‘
| [STAMDARD TEMPERATURE
- | ALT oF | °C ‘
E}E} sL s |18
5,000 | 41 5 I
10,000 23 -5
15,000 & | -15
20,000 a2 | -2 OFTIJ\F‘lEUEI:\ KA:-gInT;IDE I
12 |

TIT T T TR LA
PRESSURE ALTITUDE | T
1 FEET pr.y”

GROSS WEIGHT — POUNDS X 1000

GROSS WEIGHT — POUNDS X 1000
AVERAGE BEST SPEED — KNOTS CAS

0 24
440 e
21
o
x
400 o 5
=
=
“
30 8 -
z
=l 7
2 i
320 ™
]
Ed
280 9
T
e
20 =
0 20 40
TEMPERATURE DEVIATION FROM STANDARD °C [
Figure 11-41
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Part 6

PART 6 — FLIGHT CHARACTERISTICS DATA ‘

FLIGHT CHARACTERISTICS DATA

STALL SPEEDS (FIGURE 11-42)

The two-engine Stall Speeds chart (figure 11-42) deter-
mines minimum safe operating speeds with Military
power on both engines. Indicated airspeeds may be deter-
mined for any of three flap positions with gross weights
up to 14,000 pounds.

STALL SPEEDS EXAMPLE PROBLEM

Find stall speed with the following conditions:
® Flaps—20 degrees
® Gross Weight—11,000 pounds
® Power Seting—Military power

@ Landing Gear—down

1. Stall speed =65 KIAS (from figure 11-42)

MINIMUM SINGLE-ENGINE SPEEDS (FIGURES 11-43
THROUGH 11-45)

“The Minimum Single-Engine Speeds chares (figures 11-43
through 11-45) determine the airspeeds required to main-
tain single-engine level flight as a function of aircraft
gross weight and outside air temperaturc conditions. The
charts provide the pilot with the minimum single-engine
control speed for various gross weights, By extrapolating
between temperature lines, the minimum safe single-
engine speed for any given gross weight may be deter-
mined. If che aircraft gross weight is to the right of
the appropriate temperature line, single-engine fly-away
is nat possible, Gross weight must be reduced to a value
¢hat falls lefe of the applicable temperature line.

MIMIMUM SINGLEENGINE SPEED EXAMPLE PROBLEM

Find minimum single-engine conrol speed and minfmum
safe (maintaining level flight) speed, gears down and up,
if engine fails with following conditions:

® Flap Position—20 degrees
8 Gross Weight—10,000 pounds
® Airspeed —90 knots

# Temperature—30°C

Enter weight scale at 10,000 pounds on 20-degrec
flaps (gear down) chart.

2. Move vertically to minimum single-engine con-
trol speed line and note speed of B0 KIAS.

3. Note that the gross weight is right of the tem-
peracure line. Under these conditions, wings-level
climb is nor possible at any airspeed.

4. Enter weight scale at 10,000 pounds on 20-degree

flaps (gear up) chare.

5. Mave vertically to minimum single-engine con-
trol speed line and note that speed is 75 KIAS.

6. Mave vertically to applicable temperarure line
and note minimum safe speed of 89 KIAS, Level
Right at 100 fpm rate of climb is possible if air-
speed is not reduced below chis level.

ANGLE-OF-ATTACK RELATIONSHIP (FIGURE 11-46)

The relatonship of aircrafe angle of attack at the fuselage
reference line (in degrees) and indicated angle of ateack
(in units) to gross weight, dive angle, and calibrated
airspeed may be determined on the Angle-of-Attack Rela-
tionship chare (figure 11-46).

11-68
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ANGLE-OF-ATTACK RELATIONSHIP EXAMPLE PROBLEM

Find indicated angle of attack and fuselage reference line
angle of attack for the following conditions:

® Gross Weighe—12,00p pounds
® Dive Angle—30 degrees
@ Power Setting— Military power
® Airspeed —240 knots CAS
1. Fuselage reference line = —1.4 degrees

2. Angle of attack = 9.8 unis

11-70
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ALTITUDE LOST 1y

DIVE RECOVERY (FIGURE 11-47)
Altitude lost in recovering to leve] flight at various dive
angles, airspeeds, and load factors may be determined by
using the Altitude Lost in Dive Recovery chare (figure
11-47),

ALTITUDE LOST IN DIve RECOVERY EXAMPLE PROBLEM
Find altitude lost in dive recovery for the following con-
ditions;

® Altitude at Stare of Pullout—10,000 feet

® Airspeed—250 KIAS

® Dive Angle—s0 degrees

® Load Factor—4.0 tgs

L Altitude Jost = 980 foer
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STALL SPEEDS

STALL SPEED—KNOTS (LAS.)

BASED ON: ESTIMATED DATA (NABEH-882)
DATA ASOF: 1NOVEMBER 1970

Section XI
Part &

(POWER ON = MILITARY POWER)

100

10,000 11,000
WEIGHT—-POUNDS

50 |2 ARRN o . L

8,000 2,000 10,000 11,000 12,000
WEIGHT—POUNDS

90

13,000

14,000

80

70

60

WEIGHT—POUNDS

Figure 11-42

8,000 9,000 10,000 11,00 12,000 13,000

14,000

WI-1-1334
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Part &

MINIMUM SINGLE ENGINE SPEEDS ]
ARl Aaicdll)

STANDARD DAY
100 FPM RATE OF CLIMB

7
SEA LEVEL
MILITARY RATED POWER ON OPERABLE ENGINE
LEVEL FLIGHT CAN BE \\ LEVEL FLIGHT NOT
MAINTAINED TO THE ) POSSIBLE TO THE
LEFT OF APPLICABLE - RIGHT OF APPLICABLE
/ TEMPERATURE LINE. e TEMPERATURE LINE.
ST ! i ]
/ b ddi
@2
(=}
2
/ T
/ :
w
w
o
%]
«
/ I
A
w
=
YA
Q
[a]
A
’ 7 3 9 10 1 12 13
’ GROSS WEIGHTPOUNDS X 1000
140 ; e - :
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- E
Y A il :
’ =z
b
]
’ o Cpd
w oo
w 1
a H
“w 4
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<< h Y 7
’ r ?
g : i
# S ‘STALL REGION;
’ 2 S i H
=S e
i MINIMUM SINGLE ENGINE
’ CONTROL SPEED LINE :
f 7 8 9 10 1 13 —
GROSS WEIGHT-POUNDS X 1000
’ NOTE: OBSERVE ENGINE TORQUE LIMITS FOR COLD TEMPERATURE VM1-470
Figure 11-43
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NAVAIR 01-60GCB-1 Section XI
Part &

MINIMUM SINGLE ENGINE SPEEDS
BASED ON: FLIGHT TEST DATA

DATA AS OF 1JANUARY 1971
STANDARD DAY

100 FPM RATE OF CLIMB SEA LEVEL
MILITARY RATED POWER ON OPERABLE ENGINE

—~

LEVEL FLIGHT CAN BE - LEVEL FLIGHT NOT
MAINTAINED TO THE ) POSSIBLE TO THE
LEFT OF APPLICABLE - RIGHT OF APPLICABLE
TEMPERATURE LINE. — TEMPERATURE LINE.

w
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o

z

]

1
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o

w
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w

«

P
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w

[

d:

2

o

£

142

=

o

2

o

|

a

w

w

a.

w)

=

<

[=]

w

=

<

2

a

E MINIMUM SINGLE ENGINE

CONTROL SPEED LINE
60 e e T 7
7 8 9 10 11 12 13
GROSS WEIGHT—POUNDS X 1000
NOTE: OBSERVE ENGINE TORQUE LIMITS FOR COLD TEMPERATURE O RERS
Figura 11-44
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Section XI ) NAVAIR 01-60GCB-1
Part 6

MINIMUM SINGLE ENGINE SPEEDS

BASED ON: FLIGHT TEST DATA
DATA AS OF 1 JANUARY 1871

PS 40°
STANGARD DAY

100 FPM RATE OF CLIME SEA LEVEL

MILITARY RATED POWER ON OFERABLE ENGINE

L
LEVEL FLIGHT CAN BE =~
| MAINTAINED TO THE

LEVEL FLIGHT NOT
\J POSSIBLE TO THE
LEFT OF APPLICABLE / RIGHT OF APPLICABLE

fi TEMPERATURE LINE - TEMPERATURE LINE.
20
w
ﬁ E
p o
=
L=
|
f g
w
4 -
«
e
2 70
g
<
9 °Q
o
A
60 MINIMUM SINGLE ENGINE
ONTROL SPEED LINE
£ : 5
y 3 7 8 9 10 1
GROSS WEIGHT —POUNDS x 1000
©w 90 e
:
# 2
¥
g
]
i 80
o
w
F i
=4
o
= 70
Y
2
o
2 :
MINIMUM SINGLE ENGINE
60 NTROL SPEED LINE

GROSS WEIGHT-POUNDS x 1000
NOTE: OBSERVE ENGINE TORQUE LIMITS FOR COLD TEMPERATURE

WM.1-138C

Figure 11-45
11-74
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NAVAIR 01-60GCB-1 Section XI
Part &

ANGLE OF ATTACK RELATIONSHIP
BASED ON: ESTIMATED DATA (462-146-67)

DATA AS OF: 9 NOVEMBER 1967

EXAMPLE |

DIVE ANGLE—DEGREES

GROSS WEIGHT
POUNDS X 1000

FEERa R SameaEEne

Ramn:

INDICATED ANGLE OF ATTACK — UNITS
8 12 16 20 24
1 T

&

TP TR T T TETET
||CALIBRATED AIRSPEED K|
sl

i

=

o

.

=3

FRL ANGLE OF ATTACK DEGREES

(&) mwnary PoweR %

POWER FOR LEVEL FLIGHT

N12/80 PVM-1-31

Figure 11-46
Change 1 11-76




Section X| NAVAIR 01-60GC€B -1
Part 6

ALTITUDE LOST IN DIVE RECOVERY

BASED ON ESTIMATED DATA [NA-GGH-882)
DATA AS OF: 1 SEPTEMBER 1968

30

LN A )

[FIAS KNOTS 12

ALTITUDE AT START OF PULLOUT
FEET X 1000

Figure 1147 (Sheet 1)

11-76
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Part &

FLIGHT IDLE POWER
DIVE RECOVERY

EXAMPLE

S T W R T
1'LoAD FA OH—G_'.P
LOAD FACTOR-G.

1600 2000 2400 281 3200
ALTITUDE LOST IN RECOVERY-FEET

VM.1-1088

Figure 11-47 (Sheet 2]
11-77/(11-78 blank)




NAVAIR 01-60GCB-1

Section XI
Part 7

PART 7 — DESCENT DATA

DESCENT DATA

Descent data depice the maximum nautical miles per
pound of fuel obtainable during operational descents
from altitude down to the landing pattern or target area.

RATE-OF-DESCENT AND DESCENT SPEED

IN NORMAL DESCENT (FIGURE 11-48)
The rate-of-descent and descent speed during a normal
descent (figure 11-48) can be determined for the cruise
configuration with both engines at idle power for de-
scents from 28,000 feet and weights up to 12,000 pounds.

RATE-OF-DESCENT AND DESCENT SPEED
IN MORMAL DESCENT EXAMPLE PROBLEM
Determine the desired speed at idle power to establish
the optimum rate of desc.en( for maximum penetration,
miles per pound of fuel, and the value of the rate of de-
scent in cruise configuration.
® Gross Weight—10,000 pounds
@ Altitude—14,000 feet
1. Rate of descent = 1430 feet per minute
2. Descent speed = 154 KIAS

DISTANCE, TIME, AND FUEL USED IN
NORMAL DESCENT (FIGURE 11-49)

‘The distance, time, and fuel requirements of a normal

descent can be determined from figure 1149 for descents

from 28,000 feer and gross weights up to 12,000 pounds.

DISTANCE, TIME, AND FUEL USED IN NORMAL
DESCENT EXAMPLE PROBLEM

Find the distance, time, and fuel used during a normel
descent in the cruise configuration and both engines at

idle power.
® Gross Weight—10,000 pounds
® Altitude— 14,000 feet
1. Distance = 25.5 nautical miles
2. Time = 10 minutes

3. Fuel used = 45 pounds

1179




Section XI NAVAIR 01-60GCE-1

Part 7

NORMAL DESCENT IDLE POWER
BASED ON: FUGHT TEST DATA FLAPS AND GEAR UP
DATA AS OF: |5 SEPTEMBER 1965 : ENGINES: (2) 1-76

28—

EXAMPLE

CRUISE 107
EILING

ALTITUDE — FEET x 1000

ALTITUDE — FEET x 1000

130 140 150 180 170
DESCENT SPEED — KNOTS |AS

N12/80 VM-1-173

Figure 1148
11-80  Change 1




NORMAL DESCENT

BASED OM: FLIGHT TEST DATA
DATA AS OF: 15 SEPTEMBER 1949

ALTITUDE — FEET x 1000

EXAMPLE 28 -

24

N
]

ALTITUDE — FEET x 1000

NAVAIR 01-60GCB-1 Section XI
Part 7

IDLE POWER
FLAPS AND GEAR UP

ENGINES: (2) T-76

50

10 a0 130 a0
DISTANCE — NAUTICAL MILES
CRUISE
e ] CEILING |-
CRUISE 2
CEILING

=)

a

2

x

-

]

&

1

8

>

2 |

=

- 8OO0 LB

< 10,000 LB

00
10 15 20 o 20 40 60 80 100
TIME — MINUTES FUEL USED — POUNDS
N12/80 VM-1174
Figure 11-49

Chango 1 11-81/(11-82 blank)




NAVAIR 01-60GCB-1

PART 8

LANDING DATA

(FIGURES 11-50
THROUGH 11-55)

LANDING DISTANCE

‘The Landing Distance chart derermines landing roll for
normal or STOL performance on hard-surface ruaways
for various flap sewings. Landing roll distance may be
determined for idle o full-reverse pawer at various gross
weights and ambient temperatures. See figures 11-50
through 11-55.0n some aircraft,® the reverse thrust fange
is modified resulting in shorter stopping distance for nor-

mal performance. See figures 11-51and 11-53

Section X1
Part 8

LANDING DATA

LANDING DISTAMCE EXAMPLE PROBLEM
Find landing roll for idle power and reverse thrust:

@ Gross Weight — 12,000 pounds

@ Tlap Setring — 40 degrees (maximum performance)
® Pressure Altitude — 2000 feet
@ Ambiear Temperarure — 30°C
& Wind Velocity — 10 knots-(head)
1. Yull reverse distance = 720 feet

2. Idle power distance = 1080 feet
(reverse distance 3 1.5)

*Aircraft having PRC-75 incorporated

11-83




Section XI NAVAIR 01-60GCB-1

Part 8

LANDING DISTANCE NORMAL PERFORMANCE
BASED OMN: FUGHT TEST DATA MIRROR APPROACH
DATA AS OF: 1 NOVEMBER 1970 FULL REVERSE THRUST

BELOW 70 KiAS
DRY HARD RUNWAY

FLAPS UP

TEMPERATURE — °F
O 20 4D B0 80 w0 120

20 0

TEMPERATURE — °C

-

W2

EXAMPLE GROUND RUN - FEET X 100

NOTE;
APPROACH AND LANDING SPEEDS 1. FOR DISTANCE TO CLEAR 50 FT. OBSTACLE,
- KNOTS |AS INCREASE GROUND RUM 70%.
GHT POUNDS) 2 FOR EACH KNOT ABOVE AECOMMENDED APPROACH

SPEED. INCREASE GROUND RUN 25 FEET.

3. FOR LANDING WITH NO REVERSE THAUST,
INCHEASE GAOUND RUM 25%,

4. REFER TD AIRSPEED LIMITS, SECTION 1, PART 4,

5. FOR LANDING WITHOUT BRAKES, INCREASE
GROUND RUN 75%

Figure 11-50
11-84
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NAVAIR 01-60GCB-1 Section XI
Part 8

LANDING DISTANCE ARCArT s enc s NORMAL PERFORMANCE
BASED OM: FLIGHT TEST DATA MIRROR APPROACH
DATA A5 OF: 1 MARCH 1871 FULL REVERSE THRUST
BELOW 100 KIAS
DRY HARD RUNWAY

FLAPS UP

TEMPERATURE — °F

GROES WEIGH'I

H
31
£
B
i

il
14 16

20
GROUND RUN - fEEY X 100

20
]EMPERATUHE

EXAMPLE GROUND RUN - FEET X 100

NOTE:
APPROACH AND LANDING SPEEDS 1. FOR DISTAN

CLEAR S0 FT, OBSTACLE,

- KNOTS |45 INCREASE Gnouw AUN 70%
GROSS WEIGHT (POUNDS) SPEED 2. FOR EACH KNOT ABOVE RECOMMENDED APPROACH
SPEED, INCREASE GROUND RUN 25 FEET
S‘SSS :; 3. FOR LANDING WITH NO REVERSE THRUST,
10,000 101 INCREASE GROUNG RUN 25%.
11,000 106
12,000 1 4. REFER TO AIRSPEEG LIMITS, SECTION 1, PART 4
13,000 116
14,000 120

6. FOR LANDING
GROUND RUN 75

HOUT BRAKES, INCAEASE

vhariay

Figure 11-51
11-85




Section XI
Part §

LANDING DISTANCE

BASED ON: FLIGHT TEST DATA
DATA ASOF: 1 MOVEMBER 1870

AMBIENT TEMPERATURE ~°F
o 20 a0 100 170

[ |

NAVAIR 01-60GCB-1

NORMAL PERFORMANCE ™
MIRROR. APPROACH
FULL REVERSE THRUST
BELOW 70 KIAS
DRY HARD RUNWAY

FLAPS 20°

EXAMPLE

APPROACH AND LANDING SPEEDS
1AS

~ KNOTS

GROSS WEIGHT (POUNDS)

11-86

Figure 11-52

GROUND RUN ~ FEET x 100

NOTE:

1. FOR DISTANCE TO CLEAR 50 F00T DRSTACLE
UTILIZING 14 FPS SINK RATE, |NCREASE
GROUND RUM BO%.

7. FOR DISTAMCE TO CLEAR 50 FOOT OBSTACLE
UTILIZING 7 FPS SINK AATE, INCREASE
GROUND RUN 120%.

3. FOR EACH KNOT ABOVE RECOMMENDED APPROACH
SPEED, INCREASE GROUND RUN 20 FEET

4. FOR LAMDING WITHOUT REVERSE THRUST
INCREASE GROLND RUN 25%,

5. FOR LANDING WITHOUT BRAKES, INCREASE
GROUND RUN 753




NAVAIR 01-60GCB-

LANDING DISTANCE

BASED ON: FLIGHT TEST DATA
DATA ASOF: 1 MARCH 1871

AIRCRAFT HAVING PRC-76
COMPLIED WITH

1 Section X1

Part 8

NORMAL PERFORMANCE
MIRROR APPROACH
FULL REVERSE THRUST
BELOW 100 KIAS
DRY HARD RUNWAY

o
AMBIENT TEMPERATURE ~°F FLAPS 20
o 20 40 &0 80 100 120
[ T S |
PRESSURE ALTITUDE GROSS WEIGHT
~ FEET i - ~POUNDS -

-20 o 20 an

AMBIENT TEMPERATURE ~ C

GROUND RUN ~ FEET % 100

12 4 16

NOTE:
EXAMPLE 1

APPROACH AND LANDING SPEEDS
I

~ KNOTS IAS 2
GROSS WEIGHT [POUNDS) | SPEED

8,000 79 3

9,000 83

10,000 a7

11000 a2 4

12,000 96 -

13,000 100

14,000 104 .
5

Figure 11-53

12 14

GROUND RUMN ~ FEET x 100

FOR DISTANCE TO CLEAR 60 FOOT DBSTACLE
UTILIZING 14 FPS SINK AATE, INCREASE
GROUND RUN 8%,

FOR NISTANCE TO CLEAR 50 FOOT OBSTACLE
UTILIZING 7 FPS SINK RATE, INCREASE
GROUND AUN 120%.

FOR EACH KNOT
SPEED, INCREASE

VE RECOMIMENDED APPROACH
ROUND RUN 20 FEET.

FOR LANDING WITHOUT REVERSE THRUST
INCREASE GROUND RUN 25%.

FOR LANDING WITHOUT BRAKES, INCREASE
GROUMD RUN 75%

11-87




Section XI NAVAIR 01-60GCB-1
Part 8

LANDING DISTANCE

BASED ON: FLIGHT TEST DATA
DATA AS OF: 1 NOVEMEER 1970

TEMPERATURE —°F
0 1 20 30 4 s0 g

10
TEMPERATURE ~°C

‘ EXAMPLE

NOTE:
FOR DISTANCE TO CLEAR 50 FT. OBSTAGLE,

APPROACH AND LANDING SPEEDS .
— KNOTS 145 INCREASE GROUND RUN

FOR LANDING WITH NO R
INCREASE GROUND RUN

B

(e oteg) KOT AUTHORIZ

Figure 11-54
11-88

STOL PERFORMANCE
MIRROR APPROACH
FULL REVERSE THRUST
BELOW 70 KIAS
DRY HARD RUNWAY

FLAPS 20°

08,

FOR EACH KNOT ABOVE RECOMMENDED APPROACH
SPEED. INCREASE GROUNG RUN 25 FEET,

EVEASE THRUST,
50%.

4. REFER TO AIRSPEED LIMITS, SECTION 1, PART 4.
STOL/LANDINGS ABOVE 10,000 FOUNDS
ED.

nats
VAL 768




MNAVAR 01-60GCB-1 Sectian X1

Part 8
LANDING DBTANCE STOL PERFORMANCE
BASED ON: FLIGHT TEST DATA BASED ON MINIMUM
DATA AS OF: 1 NOVEMBER 1870 SINGLE ENGINE CONTROL SPEEDS

MIRRCR APPROACH
FULL REVERSE THRUST
BELOW 70 KIAS
TEMPERATURE — °F DRY HARD RUNWAY

0w @ Powomom e FLAPS 40°

1

8
TEMPERATURE — °C

W g e
=]
™~ zZ -
z *
EXAMPLE ! it i Ty i

e GROUND RUN — FEET x 100

NOTE:

APPRGACH AND LANDING SPEEDS T T Ty o T OBSTAGLE.
— KNOTS IAS :
2. FOR EACH KNOT ABOVE RECOMMENDED APPROACH
GROSSWEIGHT (POUNDS) | SPEED SPEED, INCREASE GROUNG RUN 25 FEET,
8,000 66 3. FOR LANDING WITH NO REVERSE THRUST,
8,000 70 INCREASE GROUND RUN 0%
10,000 ;4
T.o00 7 AIRSPEED LIMITS, SECTION 1, PART 4.
12,000 &1 4. REFER TO Al 3 B
13000 5. MAXIMUM PERFORMANCE LANDINGS,
14,000 &r ABOVE 10,000 POUNDS NOT AUTHORIZED.
5ew How 5} s
L0
Figure 11-55

Change 1 11-89/(11-88 blank)
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Index
Aborted—All Weather

INDEX

Page No.

Text

Aborted ... ...
URESTArt « v
take-off one cngine

tatke-off TWO COEINES v e evvrrneerneen 53
AC
electrical power SYSTEM oo 1-25
bus

instrument .
maonitor
primary

fuses ..o

inverters and instant power

switch oo e 125
Aceeleration

Aight with two identical engines ........ 1-65

limits .. .eee 1-65

stalls, uccltrazcd
Accelerometer .
Aerobatics

MANCUVEr PArameters . ..
Adleron and Elevator Trim S\m: h:s i
ATMS SYSTEM o oueiaeaaeis
AAU21/A and '\AU Z-UA .
altimeter encoder, AAU-21A .
operation of transponder ... .. ..
radar indicator and controls .. ..
operation ..., .
rransponder testset ...
Alr
start (ignition and unfeather}

SWItERES .o oo 1-14
Aijreraft
before leaving aircraft .. 315
cold weather praccdures 67
hot weather and desert procedures . .68
capabiliy table, aireraft
configuration stores. . .. 11-2
ceilings ... .. 1187
configuration drabmdcx system . L1
description 2141

Hius.

3-18
1-29

72

Page No.
Texe | s,

dimensions .. ...

entering, cold weather procedures ..

exterior inspection, cold weather .
hot weather and desert procedures
fucl supply system
external fucl tank ..
system controls and indi

" limies, aireraft ..o
general arrangeménts
gross weight .

1-67
1-2

smissions . .
operating limitations
weight
servicing
the airerafe
Adrspeed

COMVETSION £ v v ve e eunr s e anes

cxample . .

indicator
limits .
crosswind component -
flap limit speeds

landing gear limit speed 1-63
limit speed—cargo doors removed 1-65
masximum allowable airspeed .. ... 165

sninimim speeds—normal operations ... . 1-63

landing
take-off .
mimimim speeds—STOL operations .
Adr Start, Eagine ..o i
{ignition and unfeather switehes)
Afr-to-Air Ranging .
homer .
homing
Alarm, Emergency ... . ..

All Weather Operation

cold weather procedures .. . .
hot weather and desert -)m:adurcs .-
ice and rain
inscrument flight procedures
PR FIYIRg <o oe e
turbulence and thunderstorms ... ...oovn s

Index-1




Index NAVAIR 01-60GCB-1

Altimeter—Bomb

Page o,

Text | IMus,

A (Cont.)
Altimerer
radar altimeter system,
ANIAPN-1THV) . 7 72
indicator and controls | . . . 2
low altitude light . .. . ..

off-set-push-to-test knab .
radar atimeter operation
Altitude
constant altitude cruise . ..., L L 11-46
example problem . .

lost in dive recovery .

optimum cruise . .. .

speed-altitude correction . |

sensot/speed L.
Ammeter Select Switch . . .,
AN/AIC-18, Intercommunications set .
ANJAPN-171(V), Radar Altimerter System . 7-1
ANJAPX-64V), IFF-SIF . | B
ANIARC-51, UIF Communications Ser | . . . V-5
ANJARC-54, VHIF-FM Commmunications , . 7-7
AN/ARC-120, HF Communications Set . . e )
ANIARC-131, VHI-FM Communications Set 7-8
ANVARN-32(V), TACAN ... ...,
ANFASN-75, Compass System ..., ... .. 7-1
Angle-Of-Attack

relationship .

example .
system .., .
indexer .. ..

indicator .. ...
lights, approach
test swirch .. .
stall warning ... ..., ...
Annunciator L., ..
Antenna Connector .

Antenna Select Swireh ... 7.14
Anticollision lights swirch | 1-36

U i 1-38
ANIUSQ42,

SEL. e 717
Approach
high altitude approach (typical) o 63
hot weather and desert pracedures ... g8
indexer ... .........
Iinstrument .
landing ...
lights ...

63

precautionary . ... 512
radar approach (rypical) . 65

Index-2

Page No

section approaches
storm, the ... .
turn, approach
Area
Armament
bus ..,
equipment . ,
bombing ..

gunnery
missile

aptical sight . . . .
rocket Lo
safety check
sight controls. ., ,,
Asymmetric Power |
flaps
Audio
connector ..., .
identifier e
volume control ..., ..
Automatic Emergency [FF

B4

Balance, Weight and
Basic Data . .
aircraft configuration dra

fuel weight vs temperature .
standard . .
Batrery
bus

servicing
switeh .
Bearing Distance Heading indicaror
(BDHI
Bearings, Falsc . .
Before
landing
leaving

aireraft ...
starting .
engines
tale-off
taxi L.
Bera
control mode . | el 117
functional eheekflight procedures ... 321
valve .
Bleed Alr Switches
Bomb
drapping ... ...
cquipment . . .. .
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Page

Text
L83
L83
81

flare-arm switch .. ...
release button ... ...t
Bombing Equipment ...... ..
Boost Caution Light, Fuel
Brakes
failure wheel brake
hot brakes
parking brake handle .
wheel...... o
Briefing and Debricfing .. .
flight crew coordination .
guide
emergencics . .
formation .. .. ..
general
mission profilc ... .
WEAPONS 1o e
weather .o

L1122

introduction
Bus
armament .
battery ...
instrument. ,
monitor . .. .
primary .
start. ...
Button
bomb release ..
call
missile tone vﬂlumc .
nose wheel steering ... 00
stores emergency r:leu: eI,

c
Call BULLOD wvviiiiniiein e eien 74
Camera
OPEration . ....v.e.s .
ineflight «ovovvenns. 154
preflight .......... 1-54
strike camera, KB-18A 1-50
control unit , ..., .. 1-50
contrels and indicators . 1-50
end-of-film light ... ... 1-50
extend light, power on 1-50
switch, camera . 1-50
Canopy
doors . ... ... 140
handles . . 1-42
open in-flight . 110
ventilators . . v 1938

No.
Hius,

1-53

141

Index

Bombing Equipment—Cockpit

Page No.
Text | Mus.
Capability, Recovery ........ shiaisnaa. 1-46 1-48
Cargo
bay doors epen in-flight ............ L. 510
bay lighs ., . 134
compartment .. .. veea. 146

hold open rod, cargo door .
doors, removed minimum speed . ..
transpore , [RETERET

Cases, Map and Da(s ..

Caution Light, Fuel Boost

Ceilings, Airerafr ... ..

Center-Of-Gravity Limits . .

Characteristics
flight .

Charts
performance data .. ... Section X1

Checkflight, Functional Procedures . . ., ... 319

Chip Caution Lights . . .
detector caution light illumination .

e 31341

Circuit Breakers

panels . ...

Climb
climb-out ﬂlgl\t Path
example . .
data......
aireraft ceilings
military cimb example problem .
single engine
5000 feet (profiles ABCD) .
instrument .. ..... .
level flight 5000 fc:[
level flight 10,000 feet (AHC) o
military power .
normal power ., .
performance data . .
single=engine

Clock .

Closed Baok Examination

Cockpit
air/defrost knob
check, cockpit .
enclosures .. .

canopy doors. ...
handles .........
steps and handholds .
observers . .
air valves .
lights ... .
pilot’s cockpit lights ..

Change 1

126

11-28
11-31

Index-3




Index
Cold Weather—D.C. Electrical Power
Page Mo,
Text | lus.
C (Cont.)
Cold Weather Procedures ., . ............ 66

alternare fucl use , .,
before leaving
entering aircraft, . . .
exterior inspection .
ground check ..,
landing
starting engines
take-off .
after
taxiing .
Cummumczlmns
and navigetion .
Driefing guide e
clectronic equipment. . ..,
general . .
operation

systems .
AN/ARC-131 .
HF set, ANJARC-120 ., ..., ... .. 7-9
intercommunications set, AN/AIC-18 .. .. 7-2

VHF-FM set, ANFARC-54 . .
VHF set, ANJARC-51 .,

visual
Cmnpasﬁ Sys{cn\, ANJASN-TS .ol 71
controls . . .71
annuciator . , W71
push-to-set knob RS |
slaved-full switch 71
operation. .. L7
standby magnetic 1-33
Component
crosswind .. .. L 1-65
Concept. ...... L 101
Condition
engine . ut
levers .. L1117
fuel L1-21
Conditionally Qualified . S10-1
Connector
717

light knab .,
pilot's
lefe ..
right .. .

Constant Alntudr Cruise .......

Controls and Indicators
audiovelume ... L 717

Index-4  Change 1

7-3

1-5
1-7
11-46

NAVAIR 01-60GCB-1

Page
Text
camera control unir, strike
CHMEIA .o ovn i, . 1-50
compass. , L7
dim . 7-18
cjection . 145

engine speed .
HF comm controls .
ICS contrels e
IFF-SIF controls and indicarors . .
oxygen, control and indicators . . |
radar altimeter . .
refueling .....,
TACAN controls .. ..
UHF comm controls .
Control Sticks end Rudder Pedals .
Crew Dutics
Critical Arca/Subarea ..
Cross Country Flight
Crossunder .
Crosswind
component
landing ..
take-off | |
Cruise
constant :lutud: .

free ......

instrument . PRI
communications and navigation . cea 62
optimum altitade . ...
example...........,

Data, Performance .
basic ....... ...
climb . ..
descent . .
endurance ..,
flight chiraclensncs
landing .,
range ...,
take-off ... . ... ...,

D-C Electrical Power System
ammeter select switch |, ,
armament bus , ., ...,
batterics
battery bus ..
battery switch
circuit breakers | .
gencrator switches .
monitor bus., ..,
primary bus .. ..
secondary bus .,

start bus

Nao.,
s,

153

11-46
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Page No.
Text | Tlus,
startcontrol bus ...l 124

starter generators

voltammeter .. ... ... o000
Debriefing, and Briefing . ... ........ L3
Definitions . ...ooon i 10-1
ATER ... L 10-2
crmca\/arca,’subarea . 102
emergency .10-2
malfunction., ..., 10-2
NATOPS
evaluation 10-1
re-evaluation 10-1
qualified ... L1041
conditionally 10-1
subarea ..., 10-2
unqualified ... 10-1

Descent
data
distance, time and fuel used in

normal 11-79
rate and speed in narmal descent 1179
functional cheeklight procedures .. ... .. 327

normal descent
performance data
Description, the Aircraft
dimensions ......

general annng:mm[ .
gross weight
MESSIONS . o0 vv et an i

Determination
finalgrade ..o.ooviiiiiniiiin
flight evaluation grade

Diagram, V-N

Dials, SIF Code

Digital Display .

Diluter Lever . .

Dimensions, Principal

Direction System
control
yaw damper. . .
Dispensing Flares. ... ....ooeneennenn. 8-7

Distance
glide
landing
take-oif .
Distribution, Electrical Power
Ditching (Water Landing)
Daoors
canopy
handles . .
cargo bay duom open in lght
compartment, cargo

11-48

1-41

ndex

I
Debriefing—Electrical Power

Page No.

Text

message drop door, ,
hold open red, door ..
removed, minimum speed
Drag Index System, Aireraft
Configuration .
example
“D” Ring Ejection .
Duties, Crew

EGT Limits Correction

Ejection
“DM ring, SeCtOn et 145
emergencies-passengers aboard L. ... ... 519
PrOCedUre oo u et et 5-19
seats 142

controls . . 145
adjust sw.mms . 1-45
“D" ring
inertial reel lock handle . . 1-45
operation, cjection sheet ... ... .. 1-46
parachute emergency release

handle ..ol 1-45
safery BAMNEss ... ouuuiee e, 145

inertial reel .

parachute harn:ss and lﬂ'p hel
recovery parachute .. ...,

seat inspection .

shoulder hacness mum..l Il.l:ﬂsc .

speed/altitude sensor
survival
system eperation sequence .
Electrical Power System . ...

a-c electrical power system .......
circuit breaker and fuse panel .. ..
external power .
fuses
instrument bus
instrument power caution light . . .
inter-aircraft starting power . . .
inverters and instrument power

1-25
1-25
1-25

. 127

switeh

monitor a-¢ bus
primary a-c bus
d-e electrical power system .
ammezter select switch , . ..
armament bus
barteries . .
battery bus
bartery switch
circuit breakers

Change 1

Tlhus.

1-62
1-63

Index-5
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Electronic Equipment—Engines

Page No. Page No.
Text [JIEEN Text Tl

E [Cont.) canopy open
cargo bay door open .
electrical fire

Electrical Power System (Cont.)
generator switches ... ... I (X
monitor bus . . .
primary bus .
secondary bus

124 emergency jettison . .
engine faflure. ...
fuel system failure . .
landing gear emergency extension
structurzl damage/control

malfunetion . ....... ..

starter generators

voltammeter ... ... ..... 1 wim systems failure , . . ..

failures

both generators out jewtision ...l L 510
generator failure .. landing 511
instrument power dicching (water landing) . 311

fire ..

climination of smoke :md fumes ..
functional checkflight pmr.edm:s N
Electronic Equipment ,

emergeney rescue . .
forced landing
hydraulic system failure . ...
immediate landing-low alritude .

5-11
515

communicarions system

. precautionary approach . . . . 513
compass system, AN/ASN- 75 single engine landing pattern . 5-14
contrals . tire failures
operation . unsafe landing gear
identification system . ., , wheel brake failure ,
navigation system .. ... S713 lever, oxygen system . ... ...,
radar altimeter system, missile emergency jettison |
ANJAPN-1T1(V) . L7 oil system failure ... .
Elevator Trim Indicator 1-3 OXYEEn SYSLEm OPErations . .........
Elimination of Smoke and Fumes :m"gclmy o
Emergency Procedures ormal L.
laem ] parachute emergency release
tnthng guld.; i handle . ...... B 145 1-43
release button, stores . EETRRTRPRP =]
:ﬁ‘;"‘m i release handle, parachu e 1-45
first aid kit TESCUE L ..., - 317
survival kit shutoff swm:h:s !'u:l
firgd,, G s[uﬂ.:s Jettison handle .
mcc":mc survival equipment
on shurdown (propellers rakeoff
feathered) . s aborted {two engines and one
on shutdown (prnpc'l.lers ‘”S"“)_ ..........................
unfeathered) .. ... engine failure ..
on start/hot start End-of-Film Light . 1-53
warning lights, nacelle Endurance Data .
warning system, nacelle cnnsum-alnmde maximum . L 11-65
fuels, primary, alternate
gear extension, landing . e 112,
ground emergencics air start (ignition and unfeather 1-13

switches)
before starting . . .
beta control mode . |
valve Lo
chip caution I:gh[s
cold weather pmcedures smmng

special i umrucnons Il
IFF emergency switch |,
in-flight ..

Index-6  Change 1




NAVAIR 01-60GCB-1 Index
Engines (Cont.)

Page No. Page No.
Text | Mhs. Text | Ilus.
conditions L 118 nacelle, fire engine .
comtrals and indicators . 128 warning lights ...
aileron and clevator trim warning SySem ..., ...
switches . e 1-30 129 negative torque sensing operation .. ..... 1-18
conmal sm.ks and ruddcr pedals ..., .. 128 129 oil systems . . .
elevator wim indicaror . - 1-30 13 failure .
pedal adjust crank .. .. veeen.. 128 13 pressure indicaror .
reduced spoiler system caution operating limitations
lights ........... 1-30 1-8 ignition system ...
rudder trim switches - 1-30 1-29 military power.
trim neutral lights . . . 130 13 narmal power .
rim select switeh .. .. 1-29 1-14 rpm lmits ...
yaw damper switch ... 1-30 1-2¢9 starter limits .
detection/warning lights test operation .. ...

switeh o..ooai overspeed governer (OSG) . ... . ..
engine and propeller indicerors
exhaust

overtemperature warning lights .. ... ..
overtorque caution lights .. .......... ..

failure, engINe <o ovet et . pilor’s warning and caution lights 524
aborted take-off (one engine and powerlevers ... ...l
two engines) ... aae s L0853 power management control system
both engines in flight (PMSC) ..o
fire after take-off ... ... o 53 propellers
gross power loss during take-off governor .
0L et e 53 reverse power
fire .. shutdown
nacelle . simulated eugmc(s) out np:r
an shutdown (prcpclicn Feathered) ... 52 simulated single-engine landing
on shutdown (pmp cllers pattern ..
unfeathered) single engine, h:md]mg
onsmarthot oo landing .
flight speed control . 118
normal ... 1-19 start ignition cm] ht
limits with two idenitical starter switches
ENZINES oo 1-65 STATLS + v vvvnnsvnn
take-off (T.0./land) . 119
friction lever 1-17
aborted take-off (onc cnﬂm() - 53
enrichment kit aborted take-off (two engines) .. 53
governing control mode . temperature limits 1-61
ground operation . e EGT limits correction . . 1-62
hot weather and desert prm:dures ....... &8 1-63
before starting .68 exliaust gas temperature limits .. ... ... 1-59
starting hydraulie system operation
ignition systems . . . . limits
in-flight emergencies reversc thrus li
ArSErt «ouieenni. oil pressure limits 1-60
failure below minimum single-engine torque limits ... 161
contral speed . oo viu e turbing inlet temperature L 159 1-60

failure of both engines in flight . . .
interim EGT system

torque indicators . .
twa like engines, flight

landing in T.0./Land charactenstics . ..ooveei e

levers, condition . .. turbine inlet temperature indicators . .

missile firing procedmcs, btforc inlet temperature system . ., .., .
SEATUOE vovnrne e s e 87 underspeed governor (USG) .,

Change 1 Index-7




Index NAVAIR 01-60GCB-1

Entering Aircraft—Flight

Page Na.

Text
E (Cont.)

Entering Afreralt ... ............... ... 67
Equipment
armament . . .
bombing .
communication )\m[ rmvngatmn
EQUIPTIENT L.
clectronic
emergency
gunnery ..
miscellancous
missile .. .
mission ..
personal flying .
rocket ...
survival .

Erect Spin ,
Evaluation, NATOPS
Examination
closed book .
open book
oral ...
Example Problems
drag index . . L1141
gross weight . BRI 55
Exhaust Gas Temperature Limits ., ... ., 1-59
Exterior
inspection, missile firing
procedures ., .
lights .........
control, exterior .
master switch, lights .
External
flight with external stores .
fuel tank ......
power ......
stare limits, cxtemal
tank... ...
tank transfer failure
wansfer switch, fuel

.87

. 1-36
S1-36

Failure
both engines in flight
electrical systems . . . |
engine ... ...
external tank transfer

.58

fuel system . + 58
generator .59
hydeaulic . 515

instrument power

Index-8  Change 1

Tlus,

Page No.
Text | Tlus,
oil system . v 57
Hre ..., . 5-15
trim systems .59
wheel brake . 5-16
yaw damper 128
False Bearing L7112
Familiarizaton . L2-2
Feed Warning Light: Fucl 1-22
Final Grade Determination . 10-2
Fire

detection warning hgh(s testswiteh. ... 1-15

electrical fire .
engine .
nacelle .

nacelle firc warning systcm .

fire warning lights
First Aid Kit
Firing
missiles . .
rockets .
Flap..........

alternate flaps switch .

operation . . .
asymmetric
controls and indis

limit speeds, flap .

Flares, Dispensing . ... ..

Flight
canopy open

cargo bay door open
characteristics, flight .
accelerated stalls . .

control ...

directional

lateral ...

]m\glrudmal
external stores | .
high speed
introduction ..,
low speed
normal stalls . . .
single engine . .
spins .. ........
with two like engin

controls and indicators ., .
aileron and elevator trim

switches. ... ..

control sticks and rudder pedals

elevator trim indica
pedal adjust crank

cs
cold weather procedures . . .

TOF . i 1-30

129
129
1-3
1-3
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Page Mo,
Text | Ilus.
reduced spoiler system caution

lights 130 18
rudder trim switches . . 1-30 1-29
trim neutral lights ... 1-30 1-3
trim select switch . 128 1-29
yaw damper switch . . 130 1-29

control systems ... .. .1-27

contrals and indicators . .. 128

dircctional system . . .
lateral system . .
longitudinal system ..
crew caordination . ...
briefing
debricfing . .
duties ...
in-flight . . .
instrument approach .
introduction .......
landing
planning .
posiflight .
poststart . ...
preflight .
prestart .....
pretake-off ...
starting ......
take-off departure . .
cross country flight . .
data
altirude lost in dive recovery . .. .
angle-of-attack relationship . ...
minimum single engine speeds . . .
stall speeds
evaluation .. ...
hot weather and desert procedures
innormal ...l
intake-off ..o
limits with two identical engines . . . .
performance dara, characteristics .
personal flying equipment
preflight checks
exterioe . .

interior . fedeeanan
preparation for flight. ... ... .,
planning ....
restrictions ...
weight and balance | .
night flying .. ..

qualifications
safety
Flight Crew Designation,
Qualifications and Requirements. . . .. . . 22
funetional check pilot. .. ... 22
pilot qualified inmadel. .. .. ... .. ... 2-2

Index

Floodlight Switch—Gage Select

Page No.

Floadlights Switch

Flow Indicator .

Flying, Night . .. .
personnel flying equipment . .

FM Contrels ..

Formation ..
crossunder .
free cruise .
lights switch
parade .. ..
rendezvous . ..

night flying .
running ..
safety ...
turning ..
section approaches .
rake-off ... ..
tail chase ..

Friction Lever .

Fuel
alternate fuel use, cold weather .
controls and indicators .

condition levers .., ...
external fuel transfer switch .
booest caution light ...
emergency shutoff switches
feed warning lights
gage select switch
gage test switch ...
low caution light . .
quintity indicator .
enrichment kit

oil tank, smoke generating system
refueling ..
control ..,

primary alternate and emergency |

servicing
smoke generator oil tank . . .
system failure, fuel
boost caution crreeaas
failure external tank transfer .
fuel feed waming
weight vs temperature, .
Functional Checkilight Procedures
conditions requiring ..
introduetion .
procedures .
Function Knob .

Gage Select Switch Fuel |,
text switch, fuel

Text
S 1-34
L 140
L2z
.22

Change 1

Mus,
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Index
Gear, Landing—Hot Weather

Page Mo,
Text | Ilus,
G [Cont.)

Gear, Landing «.oovvoviiie i 1-30
emergency extension . . .59
functional checkflight procedures . -3-21
unsafe landing gear . 515 5-16

General S
arrangement ... L1z
communications L2
mission planning L. ... 33

Generator
failure

both generators out
generator out. ... .
oil tank, smoke gel\emmr .
out caution light ...
smaoke generating system
control switch ...

oil tank
switches . . .

Glide
distance |
maximum . .
G limits, mruaft .
Governor

governing control made
overspeed governor (0SG) .
propeller ...
underspeed governor (USG) . ..

open book examination . .
oral ¢xamination .

Ground
cold weather procedures, check . .

introduction |,
special instructions,
evaluation
operation . . .
safety switch .
training
requirements .
subjects
Guide, Bricfing ...,
Gunnery Equipment .,
GPU-21A 20mm gun . .

pod .

MK 4 Mod O . .81
sponson . LB
switches . . .81

Index-10  Change 1

NAVAIR 01-60GCB-1

Page No.
Text | Tllus.

Handle
canopy door
emergency stares jettison
flap
inertia reel lock ..
kit deployment |
landing gear . ... ... ... L
parachute emergency release . .. .
parking brake

Handling, Single Engmt:

Hangfire ..... o

Harness and Lap B:L[ lmc]mle e

Heating, Ventilation, and Defrost

SYSIEMS ... 1-36

anti-G suit systems 1-38

controls . . . 1-36
bleed air swltc'hes . .1-36
canopy ventilators | o.. 138
cockpit 2ir/defrost knob Lo 1-36
observer's air ventilation
valve ceeeee.. 1238
observer's cockpit airvalve . ........ . 1-38

ram-air knob . 136

temperature knob .. 1-36

operation .. ..., ... 138
HF Comm Controls e
operation., . ..., B 710
HF Communications Set, ANJARC-120 79
controls . 7-9
knob
frequency . ...
mode ...

RF sensitivity
operation
High Altimde Approach (T}pl&a[) .
High-Intensity Lights Switch .., . ...

High Ol Pressure (Above 120 PSI} .. ... ... 5.7
High Speed Flight
Holding

Held Open Rod, Cargo Door .
Hor Brakes ... ......

Hot Weather and Desert Procedures .. ... .. 6-8
approach and landing
before leaving
before starting
before take-off ...,
exterior inspection .

79
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H {Cont.]
Page No.
Text | IHlus,
Hydraulic Pawer System
failure 5-15
operation limits L1-61
pressure caution lights . 1-27
pump indicating light 127 1-34
servicing, hydraulic system . . .. 157
shutoff faiture, pump 518
system operation, hydraulic limlts 1-81

Ice and Rain .
landing
removal ...

ICS Controls .

Id:ngi ication Systems
AIMS
IFF-SIF, SAPX-64(V) P
radio frequency monitor ser,

ANJUSQHAZ Lo

IFF-SIF, ANJAPX-64(V)
controls and indicators .,

code dials .

Masterkneb ...l

switch
antenna ., 7-14
emergency 7-14
identification . 7-14

mode select

operation . . .
Ignition Systems .
Implementation ,
Indexer
approach
light swi
Indicator
airspeed ... ...
angle-of-attack syseem
bearing dit 713
controls and indicators, landing
gear .. L131
elevator trim .1-30
engine and propeller L1-15
torque 116
flap position .. L 130
fuel quantity 121
oil pressure . 116

outside air temperature ... ... ...
axygen system, controls and

position indicator, landing gear 131
radar altimeter 7-2
rurbine inlet temperature md:camm ..... 1-15

Index

Hydraulic Power—Intelligence

Page No.

Text
wrn-and-slip ..
wvertical velocity

Indactrination and Triunmg
Inertia Reel
lock handle
In-Flight
€AMEra OPErAtION .. ...
erew coordingtion .
emergencies . .. ...
canopy open .. ..
cargo bay open . ...,
electrical fire ... ..
clectrical system ra|lurc .
emergency jettison . ...

engine failure
fuel system failure
landing gear emergency cxtension

reduced spoiler system failure

structural damage/control
malfunetion . .. .

trim systems fa:lur:

missile malfunction pmccdm:s .
Ignition System
Insruments

a-cbus .

ﬂccdcmmcmr . .
approach, crew mcrdmtmn BN
clock
flight procedures, all weather
checklist
climb ..
cruise
descent.
holding
instrument approaches
missed approach
take-off |
lights knob
markings .
navigation
outside air n,mpu amre !ndm:ﬂur
panel
pitor-static system . .. .
power caution light
power failure
requirements, prior to flight
standby magnetic compass

take-off, instrument
training .. ... .
weneandsslip indicator |, ... ...
vertical gyro indicating system A
Intelligence ............. P

Change 1

1Hus.

Index-11




Index
Inter-Aircraft—Landing

NAVAIR 01-60GCB-1

Page No.
Text | Mus.
I{Cont.}
Inter-Aircraft Starting Power .. ... .. ... .. 127
Intercom Operation . e 75
Interim EGT System ., ............ 1-16
Interior Lights . 1-34
cargo hay llghts . 134
interior lights control N 1-34 1-35
pilot's cockpir .. ... 1-34
abserver’s cockpit 1-34
Inverters and Instrument i"ov\cr
Switch ... 1-25
J
Jack/Moor Pads ... ...... . 1-58 1-58
Jamming Procedures 719
Jertison
CMEFRENCY Lt 5-10
handle emergeney stores . ... ... . ... L85
K
KB-18A, Strike Camera . ..., ... ......, 1-50 1-53
Kit
deployment handle ... ... .. 1-45

enrichment
first aid . ..

survival .
Knaob
channel, TACAN .. ........... ...,
cockpit air/defrost . .. .
console lights ... ...
dim control ... L
flight instrument light .
frequency ..........
funetion, TACAN
HF frequency .........
HFmode . .......
hot mike (listen) .
talk
ICS monitor
TFF-SIF master .
instrument lights . .. .........

KY-28 function
manual frequency .

master volume .. ..,
missile selecr | ..
missile tone volume .,

preset channel knob ... ... ..,
push-to-ser
rameair knob

Index-12

sight reticle bnghmcsi
squelch control |
TACAN volume .
temperature .
transmit select . .
VHF-FM valume .
UHF function .,
UHF volume
velume Lol
KY-28 System
contrals .. ...,
function knob
mode switch .
zenoize switch
operation , .. .
control unit . .

Landing
aftet (when clear of runway)
airspeed, limit
approach .
before | .
cold weather procedures . .
crew coordination . . .

erosswind
datz ...

ditching (water Landmg)
emergency rescue |,
foreed landing .
hydraulic systems s ailure
immediate landing-low
sltitude ool
precautionary approach ,
single engine | and‘mg pattern |
tire failures
unsafe landing gear .
wheel brake failure
functional checkfligl
gear emergency extension
gearlimitspeed ..., L, .
hot weather and desert procedures |
landing gear L
contrels and mdl:arors S,
handles, landing gear .
position indicator |
unsafe light ..... .,
wheels warning lights .

landingin rain

No.

Hlus,

513
514
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Page No.
Text | Tlus,
missile malfunctions, after .88
normal rough field ., ... ... 3-14
nose tire failure on landing 5-15
performance data . .... .., ... . 11-83
single-engine landing 5-12
slippery runways _..... 314
T.O.fLand . . 1-19
touch-and-go pattern . . .. 314
typical landing and touch-and-go
pattern Vs T 312
unsafe landing gear .. 5-15 516
wheel brake failure ., 616
hot brakes 5-16
Lateral
control . L4l
directional . L42
reduced spoiler syseem . . 1-28
spoilers ..ol 1-28
Lever
condition. ..o 117
diluter lever, oxygen system . . 140
emergency, oxygen system . . . 1-40
frietion .. N L2117
levers, cnm‘hncn B L 121
power ... 116
sight drp:essmn .83
supply lever, oxygen system ceeeaa. . 1440

Lighting Sysl:m
exterior

interior ..

Lights
approsch
test switeh . ..

boost caution .
cargo bay
camera extend, power on
chip caution ..
chip detection caution

end-of-film ...
feed warning . .
instrument power caution ... ...

landing gear, unsafe . ..........
observer’s cockpit lights
low altitude
low caution
overcemperature warning
pilot's cockpit
pilot's warning and caution . .
pressure caution .

pump indicating

nacelle fire warning

1-53

Index

Lateral —Maximum

Page No.

Text

. 1-15
1-36
. L 138
PR e 1-34

EXIEriOr L.
intedor ...
test switeh, fire
demctlom‘wa.rmng
trim neutral ... .. ...
oop signal
wheels warning
functional checkflight procedures
Limirs

1-15
1-30
1-50
1-31
...... 321

acceleration limits
aireraft “G" limits
aircraft operating .
center-of-gravity ...
engine temperatare . .
exhaust gas temperature
external store limits . .

165

flap limit speeds .
flight limits with two identical
engines ......

hydraulic system operation .
landing gear limit speed . .

limit speed-cargo doors removed
oil pressure
operating limitations .
ignition system .
military power .

normal power .
rpm limits . .
starter limits

reverse thrust.
rpm limits .. .
STOL operation .
torque limits . ... .
turbine inlet temperature .,
weight limits
Litter Transport . .
Configuration . ...

Longitudinal System

Low Caution Light, Fuel . .

Low Speed Light ....oouuuiii .,

Maneuvers, Prohibited ... ... ... ... 165

Map and Data Cases. .. ........

Markings, Instrument

Material Specifications

Maximum
allowable airspeed
alide ..

distanc:

Change 1

ilus.

1-60

1-61
1-60

5-6

Index-13




Index
Meassage Drop Door—0il

NAVAIR 01-60GCB-1

Page Nao.

Text

M {Cont.}
Message Drop Door . .
Meter, Signal Strength/Batrery
Volwage ..., .
Milirary Power . ..
Minimum
normal eperations . ...... ..., 1-65
landing ..
take-off .
Mirrors, Rcarvmw
Miscellaneous Equipment ..
camera control unit

map and dat{ cases
message drop door .
rearview mirrors
relicf tubes .
smoke generating systcm
strike camera, KB-18A
Misfire
Missile
controls L 85
knob
select |

tone . . ..
equipment . ... ..
firing procedures .
befare starting . .,
before rakeoff |
emergency jettison
exterior inspection .
malfunctions ..
in-flight . ...
hangfire .,
misfire . . .

Mission
aircraft
cargo transport . ...
litter ransport
strike-reconnaissance of TAC(A) .
Troop ransport

briefing guide ..
CaIgo compartmen
dvor, cargo . ..
hold open rod
equipment .
Titter trin!p()rl :anﬂgurmun B
paratroop transport configuration ..
emergency alarm
intercom handser
troop signal lights, cargo .
planning
transport configuration .
weapon training, mission and

Index-14

MMus,

1-52

Page
Text
Maode .
betacontrel. ... L 117

governing control
Monitor Bus
AC ...

Nacelle Fire Warning System
NATOPS Evaluation

10 15 10-16,10-19
10-1

concept .....

. 10-1
definitions ............., 10-1
final grade determination .. L10-3
flight ... L1022

grading crit
ground . ... ..
implementation . .
records and reports ..., .,
question bank
re-cvaluation
Nautical Miles per 100 Ihs of fuel .
example
Navigation
flight procedures .. .,
instruments .
systems .
TACAN, ANIARN—SZ(V) .
Negative Torque Sensing Op:ranon
Night Flying
procedures. . .
formation .,
rendezvous
Normal
operating procedures . .
Nose
tire failure on landing . .
tire failure on take-off ..
wheel steering . ...
button

. 5-15
L 5-4
L1332
1-32

Observers
cackpit
lights, cockpit . ...

valve, cockpit air . 1-38
ventilation valve, air .1-38
Off/WST Procedures Evaluation . L 10-2

oil
OB L. ...l
high pressure (above 120 BSI) . . ..

No.

Tlus,

pressurc indicator




pressure fimies . .. .
servicing oil system .
smoke generator oil tank, servicing |
system failure
systems, oil

tank, smoke generating system .

Open Book Examination . . . ...
Operation
all weather.
engine . .
ground L
hydraulic system limits
in-flight operation, camera
intercom
minimum speeds-STOL
negative torque sensing
oxygen system .
emergeney .
normal .. ..
rough field . . . .
simulated engine(s)-out
STOL .....
strike camera

Optimum Cruise Altitude
example..............
Outside Air Temperature Indicator
Overtemperature Warning Lights
Oxypen System
controls and indicators |
emergency operation . . . .
normal operation . .,
pressure indicator |, ,
regulator
diluter lever .. .
emergency lever ,
flow indicator . .
pressure indicator
supply lever |

servicing .

system check .

Pads, Jack/Moor
Parachute
emergency release handle .
harness and lap belt .,
recovery |
Parade ...
Paratroop Transport Configurati
emergency alarm | .
intercom handset .

NAVAIR 01-60GCB-1

1-17

1-58

Inde>
Open Book—Powe:
Page No.
Text | MMus.
troop signal lights, cargo . . 150
Parking Brake Handle ., .. 132
Pedal
adjusterank ..o ce..1:28 1-:
control sticks and rudder . | L1-28 1-2¢
Performance Data , L. 11
basic ...... 111
climb . ., L1127
descent . . 11-79
endurance . . 11-65
flight characte: . 11-69
landing L1183
range L1145
tke-off ..., 11-9
Personnel Flying E S22
Pilots
1nstrument panel 1-6
left consale . 1-5
lights, cackpit .
right console . Ceeeaa 1-7
warning and caution lights . . . 5-2A
Pitot Heat Switch
Pitot-Static System .
airspeed indicator |
altimeter ... ..., .
altimeters, AAU-217A and AAU-24/A ., |
pitot heat switch ... ... L.
vertical velacity indicator
Planning, Crew Coordination
Planning, Mission
Postflight .
Poststare .
Pawer
asymmetric
camera extend light, power on 1-50 1-53
correction nomogram . . |, 11-10
engine speed contral ... ..., Ll 1-18
erectsping . . 5
asymmetric |, 46
symmetric 45
external . .. L 1-25,1-55
governing cantrol mode ., 17
hydraulic power system . .
instrument power caution light .,
power failure
(PMCS)
propeller govemor
Change 1 Index-15




Index
Power Management—Reduced Spoiler

_Page No.
Text [lus.
P [Cont.)
Power {Cont.}
TEVEESE POWET ..\ttt 120
underspeed governor (USG) ........... 117
Power Management Control System
(BMCS) oo [EEERES B 13
Preflight
BRMETA tetttiets et ainanennarnans 154
checks
cjection seat inspection . L 36A 37
exterior inspection . L35
interior inspection 35

Preparation For Flight .
planning
restrictions
weight and balance

Pressure Indicator, Qi

Prestart ..

Pretake-off .
crew coordmmcn B
functional checkflight pracedures .

Pretaxi
functional checkflight procedures .. .. ... 321

Primary

primary, alternate and emergency fuels .
Procedures

elimb 5000 ft (profiles ABCD) .

climb and level flight .

cold weather

descent ..
ejection ., .
emergency
flight procedures and nav:gnuou
bricfing guide . .....
hot weather and desert pmccdmes
jamming
missile firing . L BT
night flying L0319
formation ..... L3119
rendevous L3119
normal .31
operating S3-1
shore-based ...

stall
weapon delivery .
Principal Dimensions .
Propellers
engine fire on shutdown (pmpcllcrs
unfeathered). .. ...l
(propellers feathered) ...
governor
indicators, engi

L B-6

Index-16 Change 1
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Page No.
Text s,

Pump

hydraulic shutoff failure . 515

indicating light, hydraulic .. ........... 127 13
Push-To-Set Knob ... L., 71

Q

Qualifications, Flight 2-1
Qualified . . . 101

Question Bank, NATOPS Ewaluation . .

Radar Altimeter System,

ANFAPN-ITI(V) ool
indicator and controls .
low-aleitude light
off-set push-to-test knob .
operation ... ..., .

Radar Approach (f}plc:])
Radio Frequency Monitor Set,

AN/USQ42 ... ...

controls .. ...
antenna connector . .
audio ... .

connector .

volume ...
digiral displsy
dim .

fuses .
signal strcngthﬂ:m!er\- voltage
meter .
squelch [
switch
channel selector .
manual clear ...
POWEE L.
signal strength meter
test .
aperation .
jamming .
normal . ..
Ram-Air Knob .
Range Data . ..
constant-altitude cruise .. ...
nautical miles per 100 Ibs fucl
optimum cruise altitude .
Rearview Mirrors

Recovery
capability . 1-46
parachute ...l L 1-42

65

1-48
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P:AEE WV:IE_

Text | Ulus.
Re-Evaluation, NATOPS ... ... .. L1041
conditionally qualified L 10-1
qualified 101
unqualified . 101
Refucling . L 155
control 1-57
primary, alternate and emergency ... ..., 1-57

Regulator, Oxyge
Relief Tubes .. ... ... 1-54
Removal, lee ..ol 1-58
Rendezvous
night fying . ..
running .. ...
safery
NI .
Requirements
Rescue, Emergency . .
Reverse Power ........
Reverse Thrust Limits . .
Rocket

cquipment .
firing .
Rough Field Dper:nons
requirements 317
maximum roughness . . 317
minimum smtb:a\‘mg strength 317
RPM limits ...... S1-25
Rudder Trim Swnches 1-30
Runway, Slippery 314
s
Sufety
HERE e e 2-1
Seat
adjust switches
ejection ...
inspection ... ...

safety harness . ...
Secondary Bus
Servicing

aireraft ...
barceries
hydraulic system ..
ice removal
oil system

oxygen system . .
smaoke generator oil rank ,
struts L .
tires .. .
Shore-Based Procedures .
acrobaties ..., ...,

5-17

129

143
37

1-56

Index

Re-Evaluation—Shoulder Harness

Page No.

Text

afrer landing (when clear of
runwey) . .
afrer take-off
before
landing .....
leaving .urcrnft

314
3-11

2313
L 315
.38
. 3-10
. 310

climb .. ...
Cﬂ:kpl[ check
cruise .
d:.».ccm . .
gjection seat inspection .
flight characteristics _ .
formation
crossunder ... ...
free cruise |
parade . ...
rendezvous .. ...

section approaches
section take-off . . .
tail chase ..
ground npcmtmn
landing ..........
crosswind .
normal rough field .
slippery runways ..
touch-and-go patrern .
normal rough field .
preflight checks . . .
exterior inspection

interior inspection .
preparation for flight
planning
restrictions
weight and halance .
rough field operations . ... ......
FCQUIFEMents L, ...
maximum roughness
minimum soil bcz\rmg s[rm\gtf\ .
shutdown ..., .
simulated cngmc(s) -out opemmn
starting engines . ..
STOL operations . .
take-off
crosswind . ...
normal .
raxi ch erks .
typical landing and touch-and- g0
patrerns .
unfeathering (if required)

Shoulder Harness Manual Release .., ... .. 1-48

Change 1
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312
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Index
Shutdown—Structural Damage
Page
Text
S [Cont.}
Shutdown
ENEINE +t e et 1-20
functional checkflight procedures ... .... 321
Procedures ..o u e 3-14
Shutoff Switches, Fuel .. ... 1-22
SIF Code Dials .. 7-14

Sight
armament controls
bomb release button

depression lever

emergency stores Jc(mnn handl: .

reticle brightness knob ... .. .. .
stores emergency release button . .. 85
switches
bomb-flare arm . .83
filament select .83
s 83
master arm . . 8-3
station mode select . 8-3
optical .. .83

Signal Strength Mctu Cnnlml Swnrch
Simulated Engine(s)-Qut Operation ... ...,
Single Engine
characteristics ....... .
angle-of-attack relations
failure ..

.49

handling

vinimum contrel speed .

minimum safe speed .. .
climb
constant altitude cruise .
landing
Single Strength/Battery VnEtﬂg: Meter .
Smoke and Fumes, Blimination of .
Smoke Generating System

control switch

oil tank g
SEPVICINE .« vveese e e 1-58
Speed
airspeed conversion . 113
example

altitude sensor ..
engine control .
high speed ﬂight .
low speed light .

minimum single engine sp::ds
T 1169
overspeed governor (O 117

speedaltjtude correction .
stall speeds .,
underspeed guvcmur(USG)

Spins . ..,

MNo.

Mlus.

84

11-48

11-5

11-6
44

avoidance ... .

Index-18
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EEEEL L\ttt
recovery .
inrentional
inverted .. .
recovery .
Spoilers
Srall
accelerated

procedures . ...
aceelerated

approach trn ...
power off .......
power on .
speeds ...
chart

WATRINE System .. . . B
Standard Atmosphere Table . .
Standard Data .. ...

airspeed conversion .

example
speed-altitude carrection . .
standard atmosphere table . .
Standby Compass Light Switch . . ..
Standby Magnetic Compass
Srart
air start (ignition and unfeather

switches) . .1-14
hefore
bus
control bus .
engine .. .
functional cbeckﬂlght procedures . . 3711
generators . L1222
ignition on light .. L 115
inter-aireraft stamng power L127
starter limits L 159
switches. ... .. L1114
Steps and Handholds 142
STOL
maximum perfarmance ....... ... ... 315
landing ... .
take-off .
Stores merg:ncy Relcase uu{mn ,,,,,, 85
Strafe
fixed guns .86
MK 4 or GPU-2(XN-1)/ a gun pnd, .86
SSU-11A/A pods . 86
Strike Camera, KH-IEA 1-50
controls and indicators . 1-50
operation ... ... 1-54
Strike-Reconnaissance nf TA(,[A) 1-4
Structural Damage/Control Malfuncrion 5-10

No.

Tlus.

11-7

11-5

11-6
11-7

1-53
1-53




NAVAIH 01-80GCB-1 Index
Struts—TACAN

Page No. Page No.
Texr | Hlus. Text Mus.
.1-52 standby compass light . 136
10-2 Starter ..., 114
Supply Lever . . 140 starion mode . L83
. 718
Survival 121
CQUIPIMENT « L e e 519 HAEE -
Rit oo 1-44 trim seleet ... e 128 129
requirements . a1 VHE-FM take conumand ... 7T
windshield wiper, control .. .1-38
Switch wing and tail lights
aileron and elevator trim .. ... oiiia ... 1-30 1-29 yaw damper . . 129
air start (ignition and unfeather) . 1-14 zeroize . ... ..
aleernate flaps 130 Systems
alternate TACAM power switch . 7-12 AIMS system . . . .
ammeter sclect 1-23 angle-of-attack . ..
antenna select L. ... 714 antiG suit L. ...,
anticollision lights 1-36 communications .
approach lights test 134 COmpass. .......
battery electrical power . .
bleed air failures .
bomb-flare arm engine .. .
camera swirch, KB-18A . . exhaust system
channel selector fuel system .
control switch, smoke gcn:ratmg failure ... .
SYSTEM .+ v e oottt et heating, venn]a(mn ind defrost
emergency shutoff . . . hydraulic failure ........
exterior light master . hydraulic system operation l\
external fuel transfer . identification systems ..
filament select . o ignition ... .. e
fire d::e:nmmvammg lights test . . interim EGT .
floodlights . .. Kv-28 .....
formation lights . Jateral contrel
gage select nacelle fieter . .
generator . navigation .
ground safery
oxygen
p;(o[ sratic . .
identification . , power management :ontrol system
IFF emergency switch .. (PMCS) o 1-16
indexer light .. radar nltimn:t:r, ANIAPN*] 71(V)
KY-28 mode reduced spoiler system failure . . .
manual clear stall warning system L 134
master arm system, lighting 136
microphone . exterior .-
select observer . interior L 134
missile coolant trim systems failure .. .. .59
mode . ... .. vertical gyro indicating . 132
mode select .
pitat heat
power T
rudder trim 1-29
sear adjust switches . e Table of Electronic Equipment ., .......... .. 73
signal strength meter conmﬂ PR TACAN, ANJARN-52(V) . 711
slaved-free . . e air-to-air ranging . o
squelch disable ... alternate power sw!tr:b F O 22 ¥

Change 1 Index-19




Index

Tachometers—Turbine Infet

T (Cont.)

TACAN, AN/JARN-52(V) (Cont.}

audio ident

ifier ..o

channel knobs . ...

controls
false bearin,

function knob ,

gs

operation ... ..

procedures

air-to-air ranging (Homer) | , .

air-to-air ranging (Homing)

bearing distance heading

indicator
normal na;

Take-Off
after

airspeed limits

before ...

cold weather procedures . .
crosswind .
departure. . ..
distance example problem

emergencie:

aborted take-off (ons engine) .

vigation .
volume knob ., |
Tachometers

Tail Chase ... ...

5 .

aborted take-off (two engines) .

engine failure

fire after take-off

gross power loss during take-off .
main tire failure
nose tire failure

flight chara

functional checklight procedures . . .
hot weather and desert procedures . .

in normal .
instrument ,

main tire failure on ml.b—u(f
missile firing procedure, before

normal

nose tire faj

performance data

distance .

wind colnpuncnt
pretake-off ...,
sample STOL take-off .
section take-off
taxi, before

T.0./Land
Tank
external

tank trausfcr failure .

Index-20

creristics

ilure |
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Page Nao.
Text | Tus.

713

1-16
318

1-65

5-8

Page No.

Text

fueltank ... oo Ll 120
Taxi :

before ... 3-10

310

chilight procedures ..., .., 3-21

procedures, cold weather ..., .., . ... 67
Temperature

exhaust gas limits . ..., ..., PRI

knob PR o 1-36

weight vs temperature, fuel |
Thunderstorms, Turbulence, and .
Tires
failures
main tire failure on landing
on take-off
nose tire failure on landing ..
on take-off |
servicing ..
Torque
indicators ... 1-16
limits . ...
sample minimum vs gross weight
Training
ground .
indoctrination . . ..

nstrument
mission ..
weapon, mission »nd

Transponder Test Set
operation. ..........

Transport
CATEO e R 1
configuration . . . . 1-50
cargo ... ... 14
livter ... 1-50
paratroop . 1-50
litter ..ol
troop
Trigger
Trim
neutral lighes ..., |

seleet switeh
systems failures .
normal and al(crna[c piteh
normal failure |
Troop Transport . .
Tubes, Relief ... ... ... ...,

Turbine Inlet Temperature PR 014
indicator ..., oL 1-1s
SYSTEM . ou i ., 1-15
et Brinties 0ffier 190

Mus.

160

1-3
1-29
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Page No
Text THus.

Turbulence and Thunderstorms . . 6-2
approaching
in the storm

Turn-and-Slip Indicator .. ...

Two Like Engines, Flight Cham:tmstm

Typical Landing, Touch-And-Go Parrern .

u
UHF/ADF (ANJARA-50)
functional checkflight procedures ... ... 327
UHF Comm Controls .............. ...,
operation . e 7T
UHF Commumce ons Ser, ANFARC- 51 P A
CONTIOlS ..o 7-5
knob
function ... 76
manual frequency . 7-6
mode
preset channel . 76
velume
squelch disable switch e 76
OPETRLON .0 vt ie ettt i 77
UHF Radio (AN/ARC-51)
functional checkilight procedures . ... ... 327
Unfeathering (If Required) .. ............ 3-8
Unqualified .. ..o 10-1
v
Valve
air ventilation, observers ... ... ... L0 1-38
abserver's cockpit air valve .. ... 138
Ventilatars, Canopy ... ..
Vertical Velacity Indieator oo 132
VHF-FM Communicators Set, ANJARC554 . 7-7
CORITOS L 7-7
knab
Trequency .......iiiiiiie i 77
mode . . 77
squelch 77
volume 17
take command switch S77
operation .78
VHF-FM Communications Ser, ANIARC 131 7-8
controls . P P AL
lnob
frequency . 7-8
mode .78
squeleh . 78
volume . .78
operation . 7-8
boming .. . 79
normal veice communications . )
terransmission . . .79

Index

Turbulence—Worksheet

Page No

Text
VHF-FM Radio
(AN/ARC-54/ANFARC-131)

3-27

VHF-FM Take-Command Swicehi 77
Visual Communications . . 7-20
V-N Diagram 156

Valtameter

Volume
master .. .,
missile tone

Warning, Fuel Feed
Wave-OFf ..o o
Weapons
briefing guide
mission and trz\inimg
systems ......

armament equipment | LBl
delivery procedures . .. L B6
armament safery check S8BT
dispensing flares . .87
dropping bombs 86
firing rockets . . -2
strafe ... . - B-6
missile firing procedures . 87
Weather . ... L 3-2
Weight

aiteraft operating
balance, w

cight and . .
Zrass vélght
Fimits .

sample minimum tmqu: VS gross .
Wheel
Dbrake, failare ...
brakes, wheel ... .o L
parking brake handle
nose wheel steering ..
button .. ...

warning lights . .
functional chec!
Wind Component
example
Windshicld Wiper .
control switches
Wing . .
Lonmﬂs and indicator .
flaps
alternate switch
handles
position indicator
wing and tail light switch
Waorksheet, VT Pllot NATOPS Lvahauml

gnl procedures ... ... 321

10-16

s,

Index-21
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Index
Yaw Damper—Zeroize Switch
Page No.
Text | lus.
Y
Yaw Damper . ... .1-28
switeh 130 129

Index-22

Page No.
Texc | tllus,
4
Zeroize Switch ... oL 710
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