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HIRIIRNS

SCOPE.

This manual contains the necessary information for
safe and efficient operation of the RF-84F. These in-
structions provide you with a general knowledge of
the aircratt, its characteristics, and speciﬁc normal,
and emergency, operating  procedures. Your flying
cxperience s recognized, and therefore, basic flight

principles are avoided.

SOUND JUDGMENT.

This manual provides the best possible operating
instructions under most circumstances, but it is a
poor substitute for socund judgment. Multiple
emergencies, adverse weather, terrain, etc. may
require modification of the procedures.

PERMISSIBLE OPERATIONS.

Ihe Flight Manuai rakes @ “positive approach” and
normally states only what vou can do. Unusual oper-
ations or configurations {such as asymmetrical load-
ing) are prohibired unless specifically covered herein.
MOAMA

(MONEA) before any questionable operation is at-

. . L
Clearance  must  he  obtained  from

rempted which is not specifically permitted in this

manual.

HOW TO BE ASSURED OF HAVING LATEST DATA.

Refer to T.0. 0-1-1-4A which is issued weekly and
devoted solely to the listing of all current Flight
Manuals, Safety Supplements, and Checklists. Its
frequency of issue and brevity assures an accurate

up to date listing of these publications.

STANDARDIZATION AND ARRANGEMENT.
Standardization assures that the scope and arrange-
ment of alf Flight Manuals are identical. The manual
is divided into ten fairly independent sections to
simplify reading it straight through or using it as
a reference manual.

SAFETY SUPPLEMENTS.

Information involving safety will be promptly for-
warded to you by Safety Supplements. Supplements
covering loss of life will get to you in 48 hours by
TWX, and those concerning serious damage to equip-
ment within 10 days, by mail. The title page of the
Flight Manual and the title block of each Safety
Supplement should be checked to detemmine the ef-
fect they may have on existing supplements. You
must remain constantly aware of the status of all
supplements — current supplements must be complied
with but there is no point in restricting your operation
by complying with a replaced or rescinded supplement.



CHECKLISTS.

The Flight Manual contains only amplified checklists.
Abbreviated checklists have been issued as separate
technical orders — see the back of the title page for
T.0. number and date of your latest checklist. Line
‘tems in the Flight Manual and checklists are identi-
ca' with respect to arrangement and item number.
W henever a Safety of Flight Supplement affects the
abbreviated checklist, write-in the applicable change
on the affected checklist page. As soon as possible, a
new checklist page, incorporating the supplement
will be issued. This will keep hand-written entries of
Safety of Flight Supplement information in your
checklist to a minimum,

HOW TO GET PERSONAL COPIES.

Each flight crew member is entitled to personal copies
of the Flight Manual, Safety of Flight Supplements,
and Checklists. The required quantities should be
ordered before you need them to assure their prompt
receipt. Check with your supply personnel — it is their
job to fulfill your Technical Order requests. Basically,
you must order the required quantities on the Pub-
lication Requirements Table (T.0O. 0-3-1). Technical
Orders 00-5-1 and 00-5-2 give detailed information
for properly ordering these publications. Make sure
v system is established at your base to deliver these
publications to the flight crews immediately upon
receipt.

FLIGHT MANUAL AND CHECKLIST BINDERS.

Loose leaf binders and sectionalized tabs are available
for use with your manual. These are obtained through
local purchase procedures and are listed in the Federal
Supply Schedule (FSC Group 75, Office Supplies,
Part 1). Binders are also available for carrying your
abbreviated checklist. These binders contain plastic
envelopes into which individual checklist pages are
inserted. They are available in three capacities and
are obtained through normal Air Force supply under
the following stock list numbers: 7510-766-4268, -4269,
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and -4270 for 15, 25, and 40 envelope binders respec-
tively. Check with your supply personnel for assistance
in securing these items.

WARNINGS, CAUTIONS, AND NOTES.

The following definitions apply w0 “"Warning,”
“"Cautions,” and “Notes” found throughout the
manual,

WARNING

Operating procedures, techniques, etc., which
will result in personal injury or loss of life
if not carefully followed.

% CAUTION |

Operating procedures, techniques, etc., which

will resuft in damage ¢ equipmen: if not

carefully followed.

Note
An operating procedure, iechnique, etc.,
which is considered essential to emphasize.

YOUR RESPONSIBILITY — TC LET US KNOW.

Every effort is made to keep the Flight Monual
current. Review conferences with operating per-
sonnel and o constant review of accident and
flight test reports assure inciusion of the latest?
data in the monual. However, we canno? correct
an error unless we know of its existence. In this
regard, it is essential that you do your part. Com-
ments, corrections, and guestions regarding this
manual or any phase of the Flight Manual pro-
gram are welcomed. These should be forwarded
through your Command Stendordization Evaluation
Group, to SMAMA, McClellen AFB, California
ATTN: SMNEOC.

i
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TCTO IDENTIFICATION

The following TCTQ's affecting aircraft operation 1F-84-564

are covered in this flight manual., Throughout the
Manual the TCTO s identified by the last three num-
bers of the T.0. 'his s not a complete T.0. listing.
Refer to che Basic Index (1.0. 0-1-1) for che com-
plete listing of 1.0 s for these aircraft.

1F-84-2063. Relocate Speed Brake Switch.

-267  Modify Fue! Liquidometer System.

-501 Instailation of FEmergency - Override
switch for Air-Refueling.

502 Install rheostat in non-flight instru-

ment light circuit
503 Install AN ARW-3A Camera Mount.
305 Install sequence jetdson provisions of

inboard stores.

513 Installation of Landing Gear operated

pneumatic compressor switch.
-521 Reactivate Fuel Deicing System.

-541 Relocate AN ARN-6 Radio Control
Panel.

-545  Modify Instrument Panel.
-547  Modify left hand instrument panel.

557  Installation of probe-drogue Air Re-
fueling System.

562 Instatlation of Hytrol Anti-Skid Sys-

fem.

Y

-664

-674

-697

-702
726

-728
-755

-763
-778

-783

-786

-801

Modification of Inboard Jettison cir-
cuits,

Revise Speed Brake pneumatic com-
pressor sequence circuit.

Provide dimming feature for Landing
Gear handie warning light.

Install emergency battery for
AN ARC-34 Command Radio.

Modify canopy squib circuit.

Install new landing gear warning
signal (beeper).

Modify Drag Chute Control handle.

Installation for type MC-1 seat
cushion,

Modify canopy to insure separation.

Installation of type MA-1-AAV8 A
altimeter.

Installation of AN 'ARN-21,

AN APX-25, Radio Compass
Indicator (RCI) and Radio Altimeter
(RA) provisions.

Installation of remote channel fre-
quency indicator and UHF manual

tuner.

Incorporate zero-altitude capability to
pilot escape system and install seat

man separator.
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SAFETY SUPPLEMENT SUMMARY

Safety Supplements are numbered with a prefix SS before -1 of the Flight Manual technical order number followed
by a number starting with 1 and continuing numerically for each succeeding supplement. The supplements you
receive should follow in sequence and if you find you are missing one, check the Safety Supplement Index T.0.
0-1-1-4A to see if it was issued, and, if so, is still in effect. That supplement may have been replaced or rescinded
before you received your copy. If it is still active, see your Publications Distribution Officer and get your copy.
It should be noted that a supplement number will never be used more than once. An example of the numbered se-
quence is as follows: -SS-1-1, -§S-1-2, -SS-1-3, etc.

SAFETY SUPPLEMENTS IN THIS REVISION

Number Date Short Title Disposition

1ET 2 May 1960 Zero Delay Lanyard Page 3-14
-1 30 Aug 1960 Prohibited Maneuvers Page 5-8
-2 20 Feb 1961 Takeoff and Landing Cross Wind Chart Page AZ-20, B2-14

-3 3 May 1961 Electrical Fires and Smoke Elimination Page 3-11

-4 12 June 1961 AC Generator Failure Page 3-22

-5 14 June 1961 Autopilot Restrictions Page 2-12, 4-27, 5.7

-6 24 July 1961 Air Starts Page 3-4

-7 8 Jan 1962 Airspeed and Altitude for Ejection Page 3-5, 3-i4

-8 29 Jan 1962 Anti G Suit Instructions Page 2-5, 3-26

-9 12 Mar 1962 Exterior Inspection Starter Flash Deleted in Revision

-10 4 May 1962 Canopy Jettison Dage 3-26

-11 8 May 1962 Emergency Procedures Section Il

-13 9 July 1962 Landing Gear Waming System Page 1-44, 2-12

-14 9 July 1962 Fuel System Management Page 2-12, 7-6

-15 15 Aug 1962 Pertormance Data Page A-1

-17 14 Nov 1962 Slippery Runway Distance Factors Replaced by -22

-19 Restrict Intentional Spins Replaced by -20

-20 27 Feb 1963 Restrict Intentional Spins Page 5-8

21 Modified Escape System Replaced by -23

-22 6 Mar 1963 Slippery Runway Distance Factors Replaced by -25

-23 8 Mar 1963 Modified Escape System Page 1-53, 1-59, 3.5

-24 14 Mar 1963 Throttle Linkage Failure Page 3-13

-25 18 Mar 1963 Slippery Runway Distance Factors Page A7-5, B7-§

-26 21 June 1963 Tumbling After Ejection Replaced by -37

ivA /(ivB Rinnt}



Number
=27
-28
-29
-30
-31
-32
33
34
-35
-36
-37
-38
-39

-42
-46

Date
26 June 1963
26 June 1963
2 July 1963
2 July 1963
12 July 1963
22 July 1963
23 Jul 1963
23 July 1963
26 July 1963
7 Aug 1963

6 Sep 1963
11 Sep 1963
13 Sep. 1963

1 Nov 1963
13 Nov 1964

Short Title
Purging Fuel Transfer Lines
Trajectories of Jettisoned Externai Tanks
TACAN False Indications
Routing Anti-G Suit Hose
Routing Anti-G Suit Hose
Purging Fuel Transfer Lines
Purging Fuel Transfer Lines
Taxi Restriction With Emergency Brakes
Inflight Refueling Restrictions
Inflight Refueling Restrictions

Tumbling After Ejection

Revise Alternate Start Procedure

Redesignate Minimum Speed As Stall Speed

Main Tank Boost Pump Failure

Zero Lanyard Engagement

T.0. 1F-84(R)F-1

Disposition
Repiaced by -372
Page 5-8
Page 4-16
Replaced by 31
Page 2-5
Replaced by -33
Page 2-9, 2-12
Page 3-26
Replaced by -36
Page 425
Page 1-57
Page 2-0
Page G-4

Page 3-18
Page 3-14

SAFETY SUPPLEMENT STATUS

This portion to be filled in by you when you receive your Flight Manual and to be added to as you receive addi-
tional supplements. Refer to Safety Supplement Index T.O. 0-1-1-4A for latest information if any guestions arise.

Number Date Short Title Disposition
-41 11 Oct 1963 Emergency Ejection Altitude
-45 16 Sep 1964 Manual Canopy Jettison
—47 13 Dec 1965 Escape System Limitations
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THE AIRCRAFT.

The RF-84F (Thunderflash) is a single place, tactical
photo-reconnaissance fighter designed by Republic
Aviation Corporation. This version of the Thunder-
streak is a high performance aircraft with swept-back
wings and empennage designed for flight in the sub-
sonic and sonic speed ranges. The aircraft is equipped
with a high-thrust turbojet engine and lends itself
readily to high and low altitude photo-reconnaissance
missions. It can carry exceptionally large external
loads and yet retain its high speed performance and
stability.

Ourtstanding design features are air refueling, single-
point ground refueling, automatic pilot, pneumatic-
type emergency landing gear system and hydraulically
actuated controls.

Pilot comfort is assured by providing greater quanti-
ties of air at comfortable temperatures and cockpit
pressurization at lower effective altitude. Visibility is
improved by use of a double-wall canopy, a dry air
circulating system for anti-fogging purposes, and a
flat front windshield.

AIRCRAFT DIMENSIONS.

The over-all dimensions of the aircraft under normal
conditions of gross weight, tire, and strut inflation are
approximately as follows.

LENGTH (Including Stabilizers) 475 FT
WING SPAN . 335 FT
HEIGHT (to twop of fin) 150 FT
TREAD 20.4 FT
GROUND CLEARANCE
STABILIZER TIP 8.4 FT
WING TIP 37 FT
PYLON TANK 1.0 FT

AIRCRAFT GROSS WEIGHT.

The average aircraft gross weight, including pilot, a
full load of ammunition and fully serviced with fuel
and oil is as follows:

Clean aircraft 18,850 LB.
Clean aircraft plus two 230 gallon tanks =~ 22,400 LB.
Clean aircraft plus two 450 gallon tanks 25,400 LB.

Clean aircraft plus four 236G gallon ranks 25,900 LB.

T.0. IF-84(R)F-1

MNote
The above weights are average and are not
to be used for Flight Planning. For more
exact weight information referto T.00. 1-1B-40
Weight and Balance Data.

AIRCRAFT BLOCK NUMBERS.

Production changes that affect the aircrafc and. or its
equipment are identified by the addition of a block
number to the aircraft model designation. Suffix letters
are added to the block number to identify the aircraft
manufactures. In cases where it is of definite value to
the pilot in the operation of the aircraft, 2 code num-
ber is used to identify specific paragraphs, illustra-
tions, and procedural steps not applicable to all air-
craft. The code number appears at the top right-hand
corner of paragraphs, in illustrations, or after the
title of illustrations, in the vicinity of an applicable
part of an illustration and in procedural steps.

USAF Aircraft Sertal No.  Aivevafi Model Uode

51-1839 thru 51-1873 RF-84F-5 5]

51-1874 thru 51-1938% RF-B4F-10

51-1939 thru 51-1958,  RE-84-15and -16

51-11250 thru 51-11294 ®

51-11295 thru 51-11297,

51-16996 thru 51-17002, RF-84R-2¢ 0
and -21

52-7229  thru 52-725%
51-1832

51-17003 thru 51-1705¥%
52-7279 thru 52-7377

RF-84F-25 and -26 B

52-7378 thru 52-747:

RF-84F-30 and -31 &

52-7473 thru 532-747%
52-8717 thru 52-8766
53-7521 thru 53-7332

RE-84F-35 and -3¢ &8

53-7533 thru 53-7559
53-7584 thru 53-7616

REF-84F-40 and -4}

53-7560 thru 53-7585 RF-84F-45 and -46
53-7617 thru 52-7697
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MAIN DIFFERENCE TABLE

RF-84F Bthn@®
TACTICAL PHOTO- RECONNAISSANC

MISSION FIQHTER

WING ROOTS

ENGINE AIR INLET

v Bﬂ'\ru 135)

ENGINE SCREENS . A , thru 6B @ and LATER
Manual Contro} Automatic Operation Manual Control Automatic Operation
UNMODIFIED MODIFIED i
‘ 7 : » #B and €O €B thru
| GROUND S|NGLE POINT ) Individuat Tanks Single Point
‘; NORM HYDRAULICALLY POWERED HYDRAULICALLY BOOSTED
| BRAKES : :
| EMERG PNEKQ‘(?JKUPI%?U“C : UNBOOSTED
! .. SOME AIRCRAFT
i Anti-Skid Brake System ;
i UNMODI ‘
| FUEL FILTER DEICING Mt Removed
| GUN SIGHT UNMODIFIED . MODIFIED APG-30
b N-3C K >
i ’ MODIFIED | MODIFIED

UNMODIFIED
Cartridge Catapuit
FJECTION SEAT . ]

| B thrv B
! . Manual Height Adjust

B thru

AN/ARC-33

u .
COMMAND RADIO

T @ th ®

Rocket Catapult
and Seat—Man ~
Separator

€0 thru (B _
Electric Height Adjust

and LATER
" AN/ARC-34
With Standby Battery -

F-84F @ thru @
FIGHTER BOMBER

FUSELAGE NOSE

UNMODIFIED Rocket Catapult
Cartridge Catajult and Seat—Man
Separator
€8 thru g5 B thru @
Manual Height Adjust Electric Height Adjust
@B thru B @) and LATER
AN/ARC-33 AN/ARC-34

With Standby Battery

Figure 1—-3.

Differences in aircrain  configuration  may  also he
brought about by Modification through compliance
with Technical Orders. OPFRATING PERSONNEL
MIIST BECOME FAMILIAR WITH SUCH TECHNI-
CAL ORDERS. When a modification is applicable to

Al wireraft the words MODIFIED or UNMODIFIED will

appear where the code appears, Aircraft modified by
biock number are identificd by the prefix letter M,
bracketed with the applicable code number or num-

(M E) or (M . iInmodified aircraft

B particula hiock numbers are dentified by the pre

bers, e,

1.4

ENGINE.

The aircraft is powered by an axial-flow jet-propulsion
engine, AF Model §65-3, -7 or -7D. The J65-3 engine
is rated at 7,220 pounds thrust while the J65-7 and
7D is rated at 7,800 pounds thrust. Air is ducted to the
engine from air intakes in the inboard leading edge
of each wing and compressed progressively through
the 13-stage compressor section of the engine and
discharged through a two stage-turbine. The air inlet
to the engine compressor is provided with a retract-
able screen to prevent foreign objects from being
drawn into the compressor section and damaging the
engine during engine operation. A combustion starter,
ignition and fuel priming systems are provided for
starting the engine. Supplementary thrust for take-off
is supplied by externally mounted ATO units.



ENGINE FUEL CONTROL SYSTEM.

Fuel flow to the engine is supplied from the aircraft
fuel system, controlled by the throttle and regulated
and distributed by the fuel control system. The fuel
control system (figure 1—8) consists of an engine
driven booster fuel pump, a main dual element gear
type pump, a speed-density fuel control unit, six flow
dividers, 36 full nozzles and two fuel primers. The
integral dual element pump is driven through the ac-
cessory gear box, and incorporates shear sections for
each of the gear elements. In the event one pump
element fails, it will not affect the operation of the
remaining pump element, and sufficient fuel will be
available for 100 per cent RPM operation at sea Jevel
on a 37.8°C (100°F) day. The emergency fuel system,
which must be selected manually, by-passes the RPM-
density regulating provisions of the fuel control.

Main Fuel Control.

The fuel control is basically an engine-speed govern-
ing control which by-passes main-fuel-pump output
when necessary so as to maintain a fixed engine RPM
for a given throttle position. The control prevents
overspeeding beyond the maximum governed speed,
preserves constant engine speed by compensating for
changes in air density with changes in altitude, pro-
vides increased fuel during acceleration at such a
rate as to increase the acceleration while avoiding
surge and preventing excessive exhaust gas tempera-
tures, limits fuel flow during engine deceleration in
such a manner as to increase deceleration rate while
avoiding flame-outs, and provides a means for selec-
tion of emergency operation whenever a failure oc-
curs in the main-fuel-control system. As engine RPM
tends to exceed prescribed limits the speed governor
metering valve acts to restrict further fuel flow. A
metering valve is also actuated by altitude and air tem-
perature sensing bellows to provide correct fuel flow
for these variables. A fuel control by-pass valve which
permits excessive fuel to return to the inlet side of the
fuel pump is also provided. This by-pass valve op-
erates from two sources. From one source, it protects
against excessive compressor pressure rise by sensing
inlet and outlet compressor pressures which are bal-
anced against a spring-load. When compressor pres-
sure rise is excessive, the fuel control by-pass opens
to permit fuel “runaround,” reducing fuel flow to the

T.0. TF-84(R)F-"

engine. From the other source the fuel control by-pass
will also open to permit excess fuel "runarcund” to
compensate for changes in engine RPM temperature
and ambient air pressure. In this instance the fuel
control by-pass valve is acruated by a differential pres-
sure diaphragm which senses fuel pump output pres-
sure on one side of the diaphragm and metered fuel
pressure on the other side of the diaphragm and ad-
justs fuel flow to maintain constant RPM despite
changes in altitude, air pressure and speed of the air-
craft.

Emergency Fuel Controf.

The emergency fuel control merely by-passes the
normal fuel control compensating features. Thus dur-
ing emergency operation fuel flow is a function of
throttle control travel only, therefore, when operating
on the emergency fuel system, the throttle must be
moved with caution to prevent overspeeding, excessive
exhaust temperatures, or flame-out. The emergency
fuel control is adjusted to provide 10 per cent engine
RPM at sea level on a 37.8°C (100°F) day; therefore,
available full throttle RPM will vary with free air
temperature and altitude.

| WARNING

The emergency system is designed for in-
flight failure of the normal system and pro-
vides a constant fue! flow for a given throttle
setting. As altitude increases, fuel flow in
excess of that required to maintain normai
engine operation will produce engine over-
speed conditions. Therefore, if the pilot
should elect to go from the normal to the
emergency system above 6,000 feet, he must
throttle back before the transfer is made to
avoid engine overspeeding or flame-out,
caused by excessively rich mixtures. Below
6,000 feet with the RPM no less than 85 per
cent trﬂﬂsf@r 10 3hC f;‘mergen(‘y S}’S[C”! Lan

be made withoui reducing the throtle.
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MAIN INSTRUMENT PANEL

(TYPICAL)

26 25

Canopy Open Indicator Light

Heading Indicator

Attitude Indicator

Engine Fire and Overheat Warning (See figure 1-26)
Viewfinder

Fuel System Warning Lights (See figure 1-6)
Course Indicator

Radio-magnetic Indicator

Exhaust Gas Temperature Indicator
Tachometer

Fuel Flow Indicator

Inverter Control Panel

Oil Pressure Gage

Tacan Range Indicator

Camera Compartment Temperature Indicator
Fuel Quantity Selector

Directional Indicator Control Panel

Fuel Quantity Indicator

43&?‘

Figure

1-4

Clock

Cockpit Altimeter

Rudder Pedal Adjusting Control
Viewfinder Controls (See figure 4-21)
Surface Control Lock

Camera Station Control Panels (See figure 4-21)
Drag Chute Handle (See figure 1-25)
Emergency Brake Handle

Utility Power Hydraulic Pressure Gage
Mechanical Advantage Snifter Indicator
Emergency Fuel Indicator Light

Remote Channel Indicator

Accelerometer

Vertical Velocity Indicator

Turn and Slip Indicator

Air Refuel Controls (See figure 4-15)

Altimeter

Airspeed and Mach Number Indicator (MODIFIED)
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AUXILIARY INSTRUMENT PANELS TYPICAL
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Landing Gear Position Indicator Lights
Landing Gear Selector Handle
Emergency Landing Gear Release Switch
ATO Ready Indicator Light

ATO Ignition Button

ATO Jettison Button

Wing Flap Position Indicator

Landing Light Switch

Landing Gear Warning Test Button

Air Start Switch

Emergency Fuel Switch*

12
13
14
15
16
17
14
19
20
21
22

—

External Stores Jettison Switch
No. 2 Generator-Out Indicator Light
No. 2 Loadmeter

No. 2 Generator Switch

Voltmeter Selector Switch
Voltmeter

Starter Switch

No. 1 Generator Switch

No. 1 Loadmeter

No. 1 Generator-Out Indicator Light
Battery Switch

*Aircraft not incorporating (811)
have the EMERG FUEL SWITCH

located on the left console

Figure 1-5
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LEFT CONSOLE

23
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22 21 20 19 18

Canopy Squib Test Panel (See figure 1-28)
Circuit Breaker Panel (See figure 1-19)
Command Radio (See figure 4-6)

Spoiler Shutoff Switch

Gun Controls (See figure 4-19)

Flight Control Panel (See figure 1-24)
Canopy Dry Air Switch

Canopy Lock Lever (See figure 1-27)
Throttle Quadrant (See figure 1-10)

Rudder & Aileron Neutral Trim Indicator Lights
Emergency Bus Circuit Breaker Test Lights
Console Lights Rheostat

Figure 1-6

(TYPICAL)

Fuel Shutoff Valves Switches (See figure 1-15)
Air Refueling Controls (See figure 4-15)

Fuel System Control Panel (See figure 1-8)
Engine Screen Switch

Canopy Manual Jettison Switch

(MODIFIED BY [ 811 See figure 1-27)

Pylon Tank Air Pressure Switches (See figure 1-9)
Pylon Jettison Switches

ATO Ready Switch (See figure 1-12)

Pitot Heat Switch

Engine Crank Switch

Anti-G Valve



RIGHT CONSOLE (TYPICAL)

PN AN~

CANOPY
JET
BATTERY

Liquid Oxygen Quantity Gage

C-4 Control Panel (Se2 figure 4-21)

Cockpit Temperature and Pressure Control (See figure 4-3)
Defroster Controi

Interior & Exterior Lights Control Panel (See figure 4-10)
IFF ‘SIF Control Panels (See figure 4-7)

Photo Door Emergency Control Panel (See figure 4-21)
Cockpit Light

Figure 1-7
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Latitude and Departure Switch

Master Camera Control (See figure 4-21)
Tacan Control Panel (See figure 4-9
Canopy Jettison Standby Battery

F/
\ “"'
s ‘
W L

S
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Autopilot Control Panel (not shown) (See figure 4-16)

Automatic Direction Finder Control Panel
Circuit Breaker Panel (See figure 1-19)
Oxygen Regulator (See figure 4-11)
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ENGINE FUEL
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FUEL SYSTEM

Note

On aircraft with [811] complied with,
the emergency fuel switch is located
on the left auxiliary instrument
panel,

Emergency Fuel Switch,

The emergency fuel switch (figure 1-5) is a two
position switch, placarded EMER FUEL ON, and
OFF. The ON position powered by the DC primary
bus, energizes the fuel transfer solenoid valve which
directs the flow of fuel through the emergency sys-
tem. The OFF position deenergizes the fuel transfer
solenoid valve, and since it is spring-loaded to the
normal position, the fuel flow is directed through the
normal system.

Note
On aircraft modified by {811} the emergency
fuel switch is located on the left auxiliary
instrument panel.
® On aircraft not modified by {811} the emer-
gency fuel switch is located on the left
console.

WARNING

On B thru @ aircraft the ON position is
aft, and on €V and later aircraft, the ON posi-
tion is forward.

Emergency-On Warning Light.
The emergency-on warning light (28A, figure 1—4) is
a red press to test light on the fuel system warning

Figure 1—9.

V.0. TF-84{RIF-1

M (TYPICAL)

panel placarded EMER FUEL and powered by the DC
primary bus. HHlumination of the light indicates the
emergency fuel system has been selected.

THROTTLE.

Engine thrust is selected by the throttle (figure 1—10).
The extreme positions of throttle travel are placarded
CLOSED and OPEN. In the CLOSED (full aft) posi-
tion fuel flow through the fuel control is mechanically
cut-off and the engine ignition and priming circuits
from the starter switch are opened. The throttle posi-
tion does not affect the air start button or engine
crank switch circuits. When the throttle lever is five
degrees or more forward of the CLOSED position, the
fuel cut-off is fully open and the ignition and priming
circuits to the start switch closed, arming the switch.
The throttle quadrant is provided with an IDLE STOP
which prevents inadvertent return to the CLOSED
position. In order to return the throtde jever o
CLOSED, the IDLE STOP must be depressed. From
the IDLE STOP 10 OPEN {(full forward) the full
range of engine operation is available. The throttle
grip incorporates the speed brake switch, microphone
button, and an air refueling nozzle disconnect button.
Complete description of these controls is provided
under appropriate headings.
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THROTTLE

'QUADRANT

" AIR RE . JELING

NQT INSTALLED

Figure 1—10.

PRIMING SYSTEM.

The engine fuel system prevents fuel from passing to

the fuel distributors until 2 system pressure of approxi-
mately 100 PS@ is attained at the fuel control pres-
surizing valve. Fuel pressure for the priming system,
during a normal start on the aircrafc’s battery, 1s
provided by the engine driven booster pump and the
main fuel pump, since the fuel tank booster pumps
are energized from the sccondary bus, and power to
these pumps is not avatlable from the aircraft’s battery.
The rapid accelerating starter will turn the engine up
to a high enough RPM for che engine driven booster
pump and main booster fuel pump to deliver sufficient
fuel pressure for engine starting. I a start is made using
an external power source the secondary bus is ener-
gized and rhe fuel tank booster pumps will supply
oressure to the engime driven booster pump and the
main fuel pump. Fuel is supplied through a normally
ciosed solenoid-operated primer valve to two primer
jets around the engine, where 1t is ignited by igniters.
The primer valve s energized 1o open from  the
primary bus through as antomatic timing device. The
cimer opens the primer saive for a period of 15 (4 3)
seconds when the starter switch is actuated and the

throttde ts 10 the wdle or above position, The timer is

.12

also energized to open the primer valve for 15 (:3)
seconds if the air start switch is depressed, regardless
of the throttle position; however, fuel will not flow to
the engine unless the fuel cut-off is opened by having
the throttle five degrees or more forward of the
CLOSED position. In ecither case, the timer circuit
can be interrupted so as to close the primer valve
by actuating the starter switch to the STOP START
position. Once the timer cycle has started, the 15
( +3) second limit must elapse before another 15
( +3) second cycle can be started, unless the timer
circuit is interrupted by placing the starter switch in
the STOP START position.

IGNITION.

The fuel-air mixture in the engine is ignited by an
automatic ignition system  which incorporates two
igniters. Once the engine is started the ignition sys-
tem is no longer used, as burning in the combustion
chamber is continuous. Power for ignition is sup-
plied by two high tension vibrators which derive
their power from the primary bus. The system incor-
porates a timer device which supplies ignition con-
tinuously for 15 ( *3) seconds; controls are also
provided for interrupring the 15 (+3) second igni-
tion cycle. The ignition system is operated by the
start or air start switches which are discussed under

starting system.

STARTING SYSTEM.

The starting system (figure 1—11) consists of an igni-
tion and priming system with an automatic timer, a
starting turbine for torque and the necessary controls.
The starter is a self-contained combustion type turbine
that drives the engine through reduction gears up to
approximately 24 percent RPM in 3 to 3V5 seconds.
Sufficient air for one start is supplied by an air storage
bottle. The air is replenished automatically by the
pncumatic compressure after start, Sufficient fuel for
one start is supplied by the starter fuel accumulator.
The fuel is replenished by the aircraft fuel system
when the booster pumps are operated. The fuel and
air mixture is fed to the starter and ignited. When
the turbine reaches its maximum RPM a centrifugal
switch cuts off the fuel and air supply. If for any
reason the centrifugal cut-out switch fails to operate,
the pressure switch will deenergize the starter circuit
when the pressure in the combustion chamber falls
below the pressure switch cut-off setting (73 to 78
PSH) due to the exhaustion of the fuel. The engine
ignition and primer operate concurrently with the

starter (or without the starter for air start). The
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engine fuel control system prevents fuel from flowing
1o the engine until a system pressure of approximately
100 PSI is attained at the fuel control pressurizing
valve. Fuei is supplied through rhe normally closed
primer valve to (wo primer jets in the combustion
chamber. The rapid accelerating starter will rotate
the engine fast enough for the engine driven fuel
booster pump and main dual element fuel pump to
deliver sufficient fuel through the primer for starting.
Ignition is provided by two igniters in the combustion
chamber powered through individual high tension
vibrators. Both the ignitors and the primer valve are
energized through an automatic rimer which permits
operation for 15 { ! 33 seconds. An engine rotor test
switch is located in the forward engine compartment
and is powered by the DC primary bus. The rotor
cest is used 1o check engine rotation at slow speed.
When the switch is acruared a solenoid valve opens
and compressed air from the starter bottle is directed
to the combustion chamber te operate the starter
siowly. The engine will continue to rotate as long as
the switch is actuated, or until the air supply 1s
depleted. The starting system is powered by the DC
primary bus and operated by the starter switch, en-
gine crank switch, engine rotor rest button or the

air start Dutton.

Starter Switch.

The starter switch (18, igure 1—5) is a three position
switch spring-loaded o neutral with the two extreme
positions placarded START and STOP START and
powered by the DC primary bus. With the throttle
at least five degrees forward of the CLOSED position
and the starter switch heid to START for approxi-
mately three seconds, the starter will ignite and rotate
:he engine until the RPM reaches approximately 24
percent {(or for approximately four seconds if maxi-
mum RPM is not reached and the igniter and primer
will operate for {15 (! 3 seconds. If the starter switch
is momentarily held 1o STOP START, the starter will
e turned off, and the automatic ignition and primer
will be deenergized immediately.

Air Start Switch.

The air start switch (10, figure 1-5) placarded AIR
START is a toggle switch spring-loaded to the OFF
position and powered by the DC primary bus. Air
start is used when the engine is windmilling and
starting torque not required. When the switch is
depressed momentarily an automatic timer energizes
the igniters and opens the primer valve forl5 (-+-3)
seconds. The timer cannot be recycled by actuating

the air start switch until its 15 (=3) second period
runs out, or the starter switch is positioned to STOP
START. Ignition is available with the throttle in
any position, however fuel will not be available
when the throttle is closed, even though the primer
valve may be energized and opened. A ground check
of the ignition system may be made by depressing the
air start switch when the throttle is closed.

Engine Crank Switch.

Fhe engine crank switch (22, figure 1—0) placarded
ENGINE CRANK is spring-loaded to the unmarked
OFF position and powered by the DC primary bus.
The switch is used for inspection of starter operation
and engine rotation. When the switch is held to
ENGINE CRANK while the throttle is CLOSED, the
starter will ignite and rotate the engine until the
RPM reaches approximately 24 per cent (or for four
seconds if maximum RPM is not reached). Ignition
and primer will not be supplied.

ENGINE SCREENS.

The engine screens are provided to protect the engine
compressor from foreign objects during ground opera-
tion. The screens are retracted for flight in order to
prevent loss of thrust and minimize high exhaust gas
temperatures caused by engine screen icing. Engine
thrust is decreased approximately 4.4 per cent with
the screens extended. The screens located in the air
intake duct just forward of the engine are electrically
controlled and operated by the utility hydraulic sys-
tem. The hydraulic pressure passes through a solenoid
valve that is powered from the primary bus. A light
indicates operation and position of the screens. On 40}
and later aircraft the engine screens have an automatic
control feature, which may be selected by the pilot,
to assure that the screens are extended when the land-
ing gear is extended.

& thrv €B

The engine screen switch (16, figure 1-6) placarded
ENG SCREEN is a two position switch with positions
EXTEND and RETRACT and is powered by the DC
primary bus. The switch positions a solenoid valve

Engine Screen Switch.

in the utility hydraulic system to operate the screens.
When the switch is placed in the EXTEND or the
RETRACT position the engine screen will move to
the respective position and the solenoid valve will
automatically return to neutral. The switch is left in
the selected position after the screens have cycled.



Engine Screen Switch. M and LATER

The engine screen switch (16, figure 1-6) placarded
ENG SCREEN is a three position switch with posi-
tions EXT, RETR and AUTO and is powered by the
DC primary bus. The switch positions a solenoid valve
in the hydraulic system to operate the screens. When
the switch is placed in the RETR or EXT positions
the engine screens will move to the respective posi-
tions and the solenoid valve will automatically return
to neutral. The switch is left in the selected position
after the screen has cycled. In the AUTO position,
engine screen operation is automatic and the screens
will automatically extend and remain extended as long
as the main landing gear is in the extended position.
The engine screens will also retract automatically after
a time delay of 3¥> (#+1) minutes when the landing
gear reaches the up and locked position. The time
delay feature is provided so that enough altitude is
gained before the screens retract after takeoff so that
emergency procedures can be initiated in the event of
engine failure caused by debris entering the engine
compressor section. If manual selection is desired, the
switch is placed in the desired position to retract or
extend the screens.

Engine Screen Warning Light.

The engine screen warning light (figure 1-9) will
illuminate whenever the engine screen switch is
repositioned and will remain illuminated until both
- eens have completed their cycle to either the
funy extended or retracted position if power is avail-
able from the primary bus.

ENGINE INSTRUMENTS.

The engine tachometer and the exhaust gas tempera-
ture indicator are self generated electrical instruments
which do not require power from the aircraft elec-
trical system. The fuel quantity indicator, the fuel flow
indicator and the oil pressure indicator are operated
from the AC power circuit and will operate from

either the main or alternate inverters.

T.0. 1F-84(R)F -]

ASSISTED TAKE-OFF

ASSIST TAKEOFF SYSTEM.

Provision is made for the installation of four solid
fuel ATO units on an expendable adapter which s
suspended from retractable hooks on the underside of
the fuselage (figure 1—12}. The units are used tw
supply additional thrust for high gross weight or
shorter run takeoffs. Fach unit is rated at 1,000
pounds thrust and once ignited, burns continuousiy
for 15 seconds. After ignition takes place the units
cannot be turned off or the adapter cannot be jetts
soned while the units are producing thrust. Power w
ignite the units is supplied from the DC primary bus.
The adapter is jettisoned and the hooks on the fuselage
are retracted by means of hydraulic pressure which
is controlled by an elecerically operated shut-off valve

powered from the DC primary bus.

h
-
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ATO READY SWITCH.

The ATO ready switch (figure 1-12) is provided as
a safety switch to prevent accidental firing of the
ATO units, It is a switch type circuit breaker with
two positions marked OFF and ATO READY. The
ATO READY position arms the ATO ignition system
and illuminates the ATO ready indicator light (figure
1—12) which is placarded ATO READY.

ATO IGNITION BUTTON.

‘The ATQ ignition button (figure 1—12) is a push
button type switch marked ATO IGNITION and is
powered by the DC primary bus. When depressed
and held a circuit is completed to the ignition posts
of the ATO units if the ATO rendy switch is in the
ATO READY position.

ATO JETTISON BUTTON.

The ATO unit adapter, suspended from retractable
hooks under the fuselage, is hydraulically iettisoned
after the ATO units have burned out. The jettisoning
system is controlled by the ATO jet-iron button
(figure 1—12) and is powered by DC primary bus.
The button is a push button type jettison switch which
energizes the ATO jettison solenoid shut-off valve to
allow hydraulic pressure to release the adapter and
retract the hooks into the fuselage.

OIL SYSTEM.

Lubricating oil is contained in an oil tank which is
mounted on the upper left side of the engine com-
pressor housing. The oil tank capacity is 6.0 U.S.
gallons which includes expansion space and 4.27
gallons usable oil. Oil, under pressure, is delivered
to the front bearings and accessory drives where
it is scavenged and returned to the oil tank. Two
metering pumps, in the oil pump, supply oil to
the center and rear engine bearings. This oil is not
scavenged but is vented overboard as a mist through
a vent located on the underside of the fuselage. Oil
consumption is approximately one quart per hour.
An AC operated oil pressure indicator (13, figure
1—4) on the main instrument panel indicates o1l pres-
sure if the main or alternate inverter is operating. The
oil tank is designed to supply sufficient oil to engine
during inverted flight for a period of approximately
one minute. Oil grade and specifications are noted in
the servicing diagram figure 1—32.

T.0. IF-84(R)F-1

AIRCRAFT FUEL SYSTEM.
The aircraft fuel system (figure (—13), is designed
to provide automatic fuel transfer during aormal
operation without attention frem the pilot. The atr-
craft is equipped with four internal, self-sealing fuel
tanks; a main tank inswalled behind the pilot, a for-
ward tank under the cockpit floor and interconnected
tanks in each wing. In addition, jettisonable external
tanks can be carried on cach of four pylons as follows:

® INBOARD — Any type | or I ranks.

® OUTBOARD — Oniy Type If, 230 GAL tanks.
Type I are 230 or 450 GAL ranks with fins,
Type 1 are 230 or 45¢ GAL ranks without fins.
Fuel from the external tanks is transferred to the
main tank before wing or forward tank fuel ts used.
Normally tanks empty in the following order: external
tanks, wing tanks, forward rank and the main wank.
A restrictor is incorporated in the forward tank outlet
to adjust fuel flow so as 10 awtomatically matutain
the required CG location; the wing tanks are emptied
at the same time or before the forward tank. Transfer
of fuel from the external to the main tank is accom-
plished by means of air pressure which is manually
controlled. Each internai tank incorporates a float
which controls a shut-off walve in the transfer line
to the tank. Fuel will flow ro the tank unual it is full
then the float will automatically close the shut-off
valve in the transfer line to that tank. These shut-off
valves may be closed at any time to prevent fuel flow
to any of the internal tanks. Internal tank fuel is
pumped into the main tank by booster pumps which
operate automatically according to the position of the
fuel tank selector. The main tank is kept full until
all external and internai fuel is used. A booster pamp
in the main tank suppiies the engine fuel system. The
pilot may vary the normal selector to allow a direct
flow of fuel to the engine from either the internal
wing or forward tanks, If the wing or forward tank
is selected and the main tank shut-off valve is open,
fuel will low to the main tank until it is full then
all fuel will low from the selected wank to the engine
The system is provided with a flowmeter which indi-
cates the rate of fuel flow o the engine. Also a fuel
quantity indicator which indicates the amount of fuel
remaining in the aircraft except for unmodified Type

IT external tanks. Provisions for ground refueling of

“d
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. A A

3 TANK NO. USABLE FUEL
{ GAL POUND GAL POUND
Main 1 1930 | 12545 | 193.4 1257.1
Forward 1 117.0 760.5 117.6 764.4
L. Wing 1 102.0 663.0 104.2 677.3
R. Wing 1 133.0 864.5 135.8 882.7
L. inboard Pylon—Type ¢t 1 222.0 1443.0 225.0 1462.5
%. Inboard Pylon—Type 1 222.0 1443.0 225.0 1462.5
L. inboard Pylon Type 1 Al 1 450.0 2925.0 450.0 2925.0
R. Inboard Pylon Type I Alf 1 450.0 2925.0 450.0 2925.0
L. Outboard Pyion Type ii 1 222.0 1443.0 225.0 1462.5
R. Outboard Pyion Type Ii 1 222.0 1443.0 225.0 1462.5
USABLE FUEL TOTALS GAL POUNDS
Maximum Internal 545.0 35425
Maximum Internal plus 989.0 6428.5
inboard Pylons 1445.0 Alt 9372.5
Maximum Internal plus 1433.0 9314.5
inboard and Outboard Pylons

(NOTE}

Weight based on fuel at 6.5 pounds per gallon _ : o ..,:‘.‘: ;_.'.;;,:__::

Figure 1—14.

‘he aircraft, from a single point on all aircraft, are
made through a refueling receptacle on the underside
of the right wing, or an air refueling receptacle on
the left wing of thru @B aircraft not modified
by 15571 On and later aircraft and B thru &B
aircraft modified by {5571 the air refueling receptacle
i deactivated and a fixed probe extending from the left
wing is used for air refueling. The single point re-
fueling equipment is designed to operate similar to the
air refueling system. The refueling truck must be
equipped with 2 single-point nozzle and must be
capable of delivering fuel at 500 GPM at a pressure
of 50 PSI. The aircraft is provided with an air re-

fueling system which s covered in Section IV.
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FUEL SPECIFICATION AND GRADE.

Recommended fuel specification and grade are noted
on the servicing diagram, figure 1-32.

ELECTRIC FUEL BOOSTER PUMPS,

An electric booster pump is provided in the main fuel
tank to supply fuel to the eagine fuel control system.
Electric booster pumps in the wing and forward tanks
normally transfer fuel from these tanks to the main
tank but also may be used to supply the engine fuel
control system directly by proper positioning of the
fuel tank selector. On 6 thru € aircraft when the
fuel tank selector is in ALL TANKS (normal) posi-

tion the main tank booster pump is powered from the



DC primary bus, The forward and wing tank booster
pumps are powered from the NO. 2 DC sccondary
bus, and will not operate in the event of failure of
either generator. When the fuel tank selector is po-
sitioned to supply fuel directly to the engine from the
wing or forward tanks, the respective booster pump is
powered from the DC primary bus. On &€ and later
aircraft with the fuel tank selector in ALL TANKS
the main tank booster pump is powered from the
the NO. | secondary bus, and the wing and forward
ank booster pumps are powered from the NO. 2
secondary bus. The wing and forward tank booster
pumps will not operate if one generator fails and the
main tank booster pump will not operate if both
generators fail. When the fuel tank selector is posi-
tioned to supply fuel directly to the engine from
the wing or forward tanks, the respective booster
pump is powered from the NO. I secondary bus. At
altitudes below 6,000 feer, full engine RPM may be
maintained with a failed booster pump as the fuel can
be recovered by direct suction of the engine driven
booster pump. Satisfactory engine operation up to
maximum range power settings will result up ro 20,000
feer under the most severe conditions when using
JP-4 fuel. However, if booster pump failure is ex-
perienced, above 20,000 feet with JP-4 fuel and engine
operation is satisfactory (no RPM drop of ex-
cessive RPM fluctuation) flight may be continued
without reducing altitude. It must be remembered
that prolonged flight at high altitudes, without booster
pump operation, will shorten the engine fuel pump
life due to the low inlet pressures. Fuel from the
wing or forward tanks cannot be transferred to
the main fuel tank without the aid of the booster
pumps in the respective tanks, however, fuel may
be fed directly to the engine from the forward
tank but at slightly lower altitudes than  would
be available when feeding from the main tank. 1t is
possible to feed in this manner from the wing tanks
but operation under these conditions is not recom-
mended since fuel in the tank with the failed pump
cannot be recovered after the other tank is empty.
There are no direct indicators to show when a booster
pump is not operating, however, booster pump failure

may be suspected as noted under fuel system indicators,
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FUEL SHUT-OFF VALVE
SWITCHES

FUEL SHUT-OFF VALVE SWITCHES.

.

Shut-off switches (13 figure [—6 and figure 1153
are provided to close the fuei shut-off valves in the
internal tanks so that fuel will not be transferred
from the external te the internal or from the wing
and forward o the mun ank. The same fuel Tines are
used for transfer of fucel from the external (o the
internal tanks as is used o supply all tanks during
air refueling. The fuel shut-off valves provide a means
of conwrolling fuel fiow o the individual internal
tanks by closing # vaive at the fuel line entrance to
the tank. Fach of the four fuel shut-off vaives is con-
trolled by a two-position toggle switch, The switches
are marked L WING. MAIN, FWID and R WING
with an arrow indicaiing the CLOSED position. D

ing normal operaiion the switches are fefo in the up

posttion, which allows fuel o iransfer from the
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wrnal 1o the internal tanks and also allows all tanks
t be refueled from the refueling receptacle. By plac-
ing the fuel shut-off valve in the CLOSED position
the respective fuel tank will not receive fuel by trans-
fer or air refueling. When the main fuel shut-off
switch is in the CLOSED position both valves in the
main tank are closed and fuel from neither internal nor
external tanks can be transferred. This system is pro-
vided 1o isolate each of the intermal tanks, in the
event of battle damage to the rank, or failure of the
booster pump in the tank. The fuel shut-off valves
are powered by the primary bus.

FUEL TANK SELECTOR.

‘The fuel tank selector (figure 1-9) is a rotary con-
trol having four positions. The selector mechanically
positions the fuel tank selector valve and indexes a
rotary switch which opens and closes circuits to the
internai tank booster pumps and to the fuel quantity
indicator so that readings on the indicator will reflect
the tank(s} being used. The four positions are as
foliows:

Al Tanks.

The ALL TANKS (normai} position turns on all
booster pumps and chanaels all internal fuel into the
main tank. The fuel quantity indicator will read funel
in all tanks except outboard external tanks and un-
modified Type Il inboard external tanks. The main
tank booster pump supplies fuel to the engine driven
hooster pump. As the fuel in the main rank drops to
« predetermined level, a float in the tank opens a
shut-off valve in the transfer line from external tanks
and allows fuel from the external tanks to transfer to
the ain tank, When external tanks have emptied,
fuel from the wing and forward tanks transfers to the
main tank simultaneously. To maintain a favorable
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CG travel the flow is such that approximately 0 to 20
gallons will still be in the forward tank after the
wing tanks have emptied. The remaining forward and
main tank fuel is then used. The fuel quantity indi-
cator will indicate fuel remaining in internal and
Type I or modified Type II inboard external tanks.

Wing Aux.

The WING AUX position turns on the wing tank
booster pumps; routes wing tank fuel directly to the
engine driven booster pump and completes a circuit
to the fuel quantity indicator so that the reading indi-
cates fuel in the wing and Type 1 inboard external
tanks only. No other booster pump will operate with
the fuel tank selector in this position. When operat-
ing in WING AUX position with the fuel shut-off
switches open fuel will feed to the engine and con-
tinue to transfer to the main tank until either the
pylon tank float valve in the main tank closes if there
is external fuel, or the internal tank float valve in the
main tank closes if there is no external fuel All re-
maining fuel in the external and wing tanks will then
be available to the engine fuel system through the
auxiliary feed lines.

When operating with the fuel tank selector
in the WING AUX position, avoid uncoor-
dinated maneuvers, steep descents or rapid
maneuvers, since these maneuvers may un-
cover the wing tank fuel outlets thereby
causing a flame-out.



Fwd Aux.

The FWD AUX position closes a circuit to turn on
the forward tank booster pump; indexes the selector
valve so that forward tank fuel is fed directly to the
engine driven booster pump of the engine fuel system
and completes a circuit to the fuel quantity indicator
so that the reading will indicate fuel in the forward
and Type 1 or modified Type 11 inboard externai
tanks only. No other electric booster pump will oper-
ate with the fuel tank selector in this position. When
operating in the FWD AUX position with the fucl
shut-off switches open, fuel will feed to the engine
and continue to transfer to the main tank until either
the pylon tank float valve in the main tank closes if
there is external fuel, or the internal tank float valve
in the main tank closes if there is no external fuel.
All remaining fuel in the external and forward tanks
will then be available to the engine fuel system
through the auxiliary feed lines.

i CAUTION i
When operating with the fuel tank selector
in the FWD AUX position with low fuel
quantity remaining, avoid uncoordinated
turns or nose down attitudes as these ma-

neuvers may result in loss of fuel supply to

the forward tank booster pump.

Off.

The OFF position turns off the internal tank booster
pumps and shuts off the fuel supply to the engine
fuel system. The fuel quantity indicator will show the
amount of fuel remaining in the internal tanks plus

the fuel in Type I inboard external ranks.

PYLON TANKS AIR PRESSURE SWITCHES.

Fuel from the external tanks is transferred to the
main tank by means of air pressure. The pylon tank
air pressure switches (figure 1=9) controt the flow
of air for pressurizing the external tanks. The switches
are placarded PYLON TANK AIR PRESS USE
OUTBD FIRST.
switches marked L and R with positions of OUTBD,
OFF and INBD. When in the INBD or OUTBD

T'here are two three-positivn toggle
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position, electrical power is directed e open the
selected solenoid valve permitting air from the
engine compressor to pressurize the respective ranks.
In the OFF position the air pressure and vent ports
are closed. The vent port is automatically opened
during the air refueling cvele so as 1o permit fue
flow into the tanks. The air pressure port is spring.
loaded to the closed position. Power from the primary

bus keeps the port open. therefore, in the event of

primary bus power faiiere the external fued will

not transfer.

é @ﬂLUNON

NSRS

On B thru € aircralt not modified by {59

the air refueling receiver switch must be in
the CLOSED position in order to pressurize
the pylon tanks. On @Y and later aircrafe and
6 thru & aircraft modified by {5571 the
probe READY switch must be down { closes

in order to pressurize the pylon ranks.
JETTISON SYSTEM.

Note

The speed Hmitations for jettison of external

stores is presented iz Section V.

External Stores Jettison Buiton.

The external stores jettson button (12, figure -5}
on the left auxiliary insirument panel s a recessed
push button 1ype switch placarded EXT STORFES
JETTISON and is powered by the emergency bus.
On @ thru 8 aircraft when the button is depressed,
all outhoard and inboard pyvion stores togerher with
the pylons will be jettisoned. On &) and later aircraft
only the pylon stores will be jettisoned svhile the
pylons will be retained. On @B and later atrcraft and
B thru O aircraft modified by (5051 an avtomatic
time delay feature prevents both inboard tanks from
heing released simultancously. The jettison button
must be held depressed for a minimum of 0.4 seconds
to allow the automartic delav circuit to drop the lfefe
inboard tank first and atier a short delay o drop the
right inboard tank.
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EXTERNAL STORES

PYLON JETT

e At A

External Stores Arming Swifch.

The external stores arming switch (19, figure [—0)
selects the set of pylons or tanks to be jettisoned and
is used in conjunction with the pylon or tank jettison
switch. It is a three-position switch placarded EXT
STORES with positions placarded INBD, OFF and
OUTBI. When positoned 1o either the OUTBD or
INBD position, the respective ranks or pylons will be
jettisoned as seiected by the jettison switch if the

primary bus is energized,

Pylon or Tank Jettison Switch.

The pylon or tank jettison switch (19, figure 1-6) is
provided so that the tanks or pylons can be selected
when jettisoning external stores. It is a’ three-position
guarded switch placarded TANK RELEASE, PYLON
JETT and a center off position which is unmarked.
When the switch s momentarily held in TANK RE-
LEASE or PYLON JETT position, either the outboard
or inboard units will jettison as selected by the ex-
ternal stores arming switch, if the primary bus 1s
energized. On 8 and later aircraft and @ thru 40)]

aircraft modified by 15051 an automatic time delay

1-22

feature is incorporated in the circuit to prevent simul-
taneous release of the inboard pylon tanks as they may
collide and possibly damage the wings or fuselage. The
switch must be held in the jettison position for a
minimum of 0.4 seconds, to allow the automatic de-
lay circuit to drop left inboard tank first and after a
short delay to drop the right inboard tank.

WING PUMP PRESSURE WARNING LIGHT.

‘The wing pump pressure warning light (figure 1—16)
is a press-to-test type light placarded WARNING
L & R WING TANK PRES and is powered by the
primary bus. IHlumination of the light indicates one or
both wing tanks are empty, or one or both booster
pumps is inoperative. The light will illuminate when
the pressure in the line from either tank is below
approximately nine PSI. In the event of a failed
booster pump in one wing, fuel from that wing will
not transfer to the main tank. However, the fuel can .
be utilized wirth the fuel tank selector in WING
AUX operation.

During normal operation, the wing pump
pressure warning light will illuminate when
one or both wing tanks are empty. However,
in WING AUX operation, the engine is
being fed directly from the wing tanks and
at the first flicker or flash of the warning
light the FWD AUX position on the fuel
tank selector must be selected immediately
(if fuel remains in the forward tank) to
assure against a flame-out.

FORWARD PUMP PRESSURE WARNING LIGHT.

The forward pump pressure warning light (figure
1—16) is an amber press-to-test type light placarded
FWID PUMP PRESS and is powered by the primary
bus. Ilumination of the light indicates the forward
tank is empty, or the booster pump is inoperative.
The light will illuminate if the pressure in the fuel
line from the forward tank is below approximately
nine PSI. In the event of a booster pump failure the
forward tank fuel cannot be transferred to the main
tank by gravity since the main tank is higher than
the forward. However, the fuel can be utilized in
FWD AUX operation.
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Figure 1—16.

MAIN TANK LOW LEVEL WARNING LIGHT,

The main tank low level warning light (figure 1—-10)
is a red press-to-test type light placarded LOW
LEVEL MAIN TANK and is powered by the primary
bus. Illumination of the light indicates the fuel level
in the main tank is below 975 ( ¢ 1445) pounds. The
light will remain on until the main tank is refueled

or the primary bus is deenergized.

BOOST PRESSURE WARNING LIGHT.

The boost pressure warning light (figure 1—16) is a
red press-to-test type light placarded BOOSTER
PRESS and is powered by the primary bus. Illumina-
tion of the light indicates the pressure in the main
fuel supply line between the fuel tank sclector valve
and the engine driven centrifugal booster pump is
below approximately nine PSIL
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Mote

It is permissible tor the booster pressure
warning light to flicker when the emergency
fuel system s switched ON or OFF and
flicker or remain on momentarily  during
burst acceleration from any throtde setting.
This is due to a momentary increase in fuel
flow demanded by the engine above the out
put of the pump resuliing in o decrease in
pressure in the engine feed line causing the

pressure switch to actuate the light

FUEL QUANTITY INDICATOR,

The fuel quanuty ndicator thgure 1—171 is an AC
powered ciectrical unit which operates from either
the main or alternate nverter. It reads the quanriry
of fuel remaining in any or all internal tanks in the
aircraft and Type | or modified Tvpe T inboard ex
ternal tanks in units of pounds. Fuel weight is cal:
brated by the combination of a float unit in cach
tank and a unit instalied n the main tank which
compensates for the density and temperature of fuel
in the tanks. This combination assures a true indica-
tion of the weight of fuel in the aircraft within »
tolerance of approximateiy 4 percent when operating
with the fuel tank selector in the ALL TANKS posi-
tions; however, the indicator will read differently each
time the aircraft is serviced with fuel of a different
density. A fuel volume switch 1s provided to change
the electrical circutt so that full fuel volume is indi-
cated on the same diai, The fuel volume reading is
necessary in that it provides a means of indicating
that the aircraft is fully serviced regardless of fuel
density. Three reference points are positioned on the
dial to indicate full fuel for three different con-

figurations.
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Normal Reading.

Normally the reading on the large scale multiplied
by 1,000 plus the reading on the small scale multuiplied
by 100 indicates the fuel remaining in the aircraft in
pounds. With the fuel wnk selector in the ALL
TANKS or OFF position and the fuel quantity check
switch in TOTAL the fuel quantity indicator will read
the rotal weight of internal and Type I or modified
Type 11 inboard external fuel remaining in the air-
craft. With the fuel tank selector in the WING AUX
or FWIX AUX position and the fuel quantity check
switch in TOFAL the quantity indicator will read the
weight of fuel remoining in the respective tank plus
the fuel remaining in the Class Toinboard external

SANKS.

WARNING

On & and

plied with; due 10 an inherent error in the

aircraft with 12671 not com-

system, the fuel quantity indicator reads ap-
proxamately 25 per cent low when operating
with the fuel tank selector in the WING
AUX or FWD AUX position.

Fuel Volume Switch.

The fuel volume switch 1s a spring-loaded pushbutton
type switch placarded FUEL VOLUME (figure 1—17)
and 18 provided 1o change the fuel quantity  in-
dicator AC circuit so that fuel volume instead of
fuct werght s read on the Tuel quantuy indicator.
this information s valuable when refucling on the
ground or i the air as the fuel capacity of the air-
craft, in gallons, remains constant, There are three
dots on the indicator, one w1195 LB corresponds to
full anternal fuel only, the second dot ar 7,551 LB

corresponds o full internal {uel plus two 230 GAL

Pype 1inboard external anks, the third dot at 10,761
LB corresponds o full internal fuel plus two 450
GAL Type b inboard external tanks. When the fuel

i the ALL TANKS position and the aircrafc fully
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Figure 1—17.

serviced the pointer will stop at the dot corresponding
to the aircraft configuration. Validity of these readings
would be affected if outboard external tanks or un-
modified Type IT inboard tanks are carried since these
do not have fuel quantity transmitters.

Fuel Tank Quantity Selector Switch.

The fuel tank quantity selector switch (figure 1—-17)
is provided so that the fuel quantity in individual
tanks can be determined. It is a rotary switch placarded
FUEL TANK QTY SEL with the following positions;
FWD., ROINBD EXT., R. WING, MAIN, L. WING,
and L. INBD EXT. When positioned to any one of
these positions, the quantity of fuel in rhe respective
tank will register on the fuel quantity indicator when
the fuel quantty check switch is placed in the SE-
LECT position regardless of the position of the fuel
tank selector. Unmodified Type I inboard external
tanks will not register fuel remaining as these tanks
are not equipped with fuel quantity transmitters.

i CAUTION i

On B aircraft with {267} not complied with;
the fuel quantity remaining readings for indi-
vidual tanks, obtained by use of the fuel tank
quantity selector switch, will not add up to



the total fuel remaining reading obtained
with the fuel tank selector in the ALL
TANKS position and the fuel quantity check
switch in TOTAL due to the inherent toler-
ances in the calibrating system. However, the
total fuel quantity remaining will be correct
to within approximately 4 per cent.

Note

On @ and @ aircraft with {267} not com-
plied with; if the fuel quantity selector switch
is positioned to the EXT R INBD position
without pylon tanks installed all internal fuel
remaining will be indicated on the fuel
quantity indicator when the fuel quantity
check switch is positioned to the SELECT
position. If the quantity selector switch is
positioned to EXT L INB'D position under
the same conditions the quantity indicator
will read zero.

Fuel Quantity Check Switch,

The fuel quantity check switch (figure 1—17) is used
when it is desired to ascertain the quantity of fucl in
the individual tanks. The switch has two positions
SELECT and TOTAL. When placed in the SELECT
position the quantity of fuel remaining in the tank,
indicated by the position of the fuel tank quantity
selector switch, will register on the fuel quantity in-
dicator. The TOTAL position will register fuel re-
maining in tanks as indicated by the fuel tank selector.

FUEL FLOW INDICATOR.

The fuel flow indicator (11, figure 1—1) registers the
flow of fuel to the engine in units of pounds per
hour. The indicator is AC powered from either the
main or alternate inverter. It is operated by a fuel
flow meter which is located in the fuel system between
the pressurizing valve and the engine burners. All fuel
flowing to the engine will be recorded whether from
the normal or auxiliary systems. The fuel flow indi-
cator is accurate to approximately 1 percent on the
high side to 3 percent on the low side.
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ELECTRICAL POWER SUPPLY SYSTEM.

The aircraft is equipped with both AC and DC elec-
trical power systems (figure 1—18) All circuits are
protected by either circort breakers or Tuses which
are accessible from the cockpit, except the emergencs
bus circuit breaker in the sight wing suth. A standin
4.5 volt dry cell battery s fnstalled as an emergency
source of power for canopy jettisoning if the main
clectrical system fails. On €3 and later aircraft o
20.25 volt, wet cell, silver zinc battery s provided
as an emergency source of power for the command
radio. Refer to Section VI for electrical load chart.

CIRCUIT BREAKER PANELS.

Circuit breaker panels (figure 1—19) are provided to
protect the various electrical circuits in the aircrafe
The circuit breakers are of the push button tvpe and

are pushed in to reset.

DC SYSTEM.

The 28-volt DC system is powered from two engine
driven gencrators; a -i00-ampere (NO. 1) generator
and a 200-ampere (NO. 23 generator. A Zi-vole 36-
ampere-hour battery is installed as a standby source of
DC power. The system also incorporates an external
power receptacie for the accommodation of an external
power cart. Electrical power is distributed through @
four-bus svstem consisting of: an emergency bus, a
primary bus, a NO. [ secondary bus and a NO. Z
secondary bus. The emergency bus services emergeney
equipment and remains energized if the emergenc
bus circuit breaker is closed, regardiess of the battery
switch position or generator operation. The primary
bus services equipment essential 1o flight and is en-
ergized by; the battery, cither generator, or the ex-
ternal power receptacle. The scecondarv systeon s
CNOL 1 and NO. 2 which
service equipment not essential for flight. fo the

divided into two busses; i

event of failure of either generator, power witl sull be
available for some equipment. The NO.U T secondary bus
is energized if either or hoth generators are operating
or if external power is provided. The NG, 2 secondary
bus is energized only if both generators are operating
or if external power is provided. Therefore, i the
event of failure of both generators in fhight, all coutp-
ment not essential to flight will avtomanically cue oot
since both secondary husses will coase 1o be energired
and battery power will be conserved for the promary

bus cquipment: e equipment essential to flight. An

[
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NN Xeyu-i(ey:¥ ] POWER SYSTEM SUPPLY

BATTERY

EMERG BUS CIRCUIT
BKR TEST LT

—

CONNECTED ONLY WHEN

A

CONNECTED AUTOMATICALLY
WHEN BAT SW IS OFF
OR NORMAL BAT POWER FAILS CANOPY

JETTISON

CANOPY JETT

STANDBY
BAT

BATTERY SWITCH IS ON

ARC 34

CIRCUIT BKR EMER BAT

CHECK

w— () o——— o
@ @’AN,ARC-M M €D thru @

and B and LATER

EMER BAT

ALT INVERTER
(3 PHASE)"

CONNECTED ONLY
WHEN EITHER OR
BOTH GENERATORS

VOLTMETER & SW

"
-

-

~

ATTITUDE INDICATOR
HEADING INDICATOR

FUEL FLOW INDICATOR
FUEL QUANTITY INDICATOR

DRAG CHUTE 0IL PRESSURE INDICATOR
EXT STORES JETT {_HYDRAULIC PRESS GAGE
PYLON JETT r

AN APX-25 IFF-SIF

AUTOPILOT

VIEWFINDER GRID ROTATION
WINDSHIELD DEFROSTING SYS

LANrARN 21 TACAN

AN/ARC-6 RADIO COMPASS
(UNMODIFIED)

AN/ARN-21 TACAN (M(783])

AN APX-25 IFFSIF

FWD AND WING TANK BOOSTER

PUMPS (WHEN FWD OR WING
TANK 1S SELECTED)

GUN HEATERS

MAIN TANK BOQSTER PUMP
€D and LATER

POSITION LIGHTS

WIRE RECORD:N

AUTOPILOT
CAMERA COMPARTMENT
RECIRCULATING FAN
CAMERA COMPARTMENT
EMERGENCY SW
CAMERA STATION CONTROLS
FWD & WING TANK

OFF
e aia OFERGL= QR = MAIN IMVERTER BOOSTER PUMPS (WHEN
v A PR - AL ALY 1 PHASE) 4 ALL TANKS ARE SELECTED)
[e] . @ - FWD OBLIQUE CAMERA
GEN2 4 S ) LEFT OBLIQUE CAMERA
R I R AT MASTER CAMERA CONTROL
LOADMETER WHEN BOTH GEN TRI-METROGON CAMERA
= ERATORS OPERATE VIEWFINDER —VERTICAI
no o e i B e Lvuwrmuw ILLUMINATION
gy “our IS SUPPLIED VERTICAL CAMERA
jo l_
LOADMETER
Q rML, STAB & RUD TRIM & IND EMERGENCY FUEL SW LANDING FLAPS POSITION IND
NO 2 Q6 & AIR REFUEL DISCONNECT IND EMERGENCY FUEL ON IND LT LANDING GEAR CONTROL
GFN:G'C?OR our AIR REFUELING SYS ENG CRANK SWITCH LANDING GEAR POSITION IND
bl @ AIR REFUEL PROBE LT SW [557] ENG FUEL CONTROL LANDING GEAR SAFETY O'RIDE SW
- @ ) AIR REFUEL READY IND LT ENG IGNITION LANDING GEAR WARN SIGNAL
* AIR REFUEL RECEIVER LT SW ENG O'HEAT & FIRE WARN SYS LANDING GEAR WARN SILENCE SW

:

ALTERNATE INV OUT IND LT
ALTERNATE TRIM SW

AN/ARN-6 (UNMODIFIED)

AN/ARN-21 TACAN (M [775] OR [783])

ENG PRIMER

ENG SCREENS & SW

ENG SCREEN WARNING LT
ENG STARTER SYSTEM

ATO JETTISON FUEL FILTER ICE WARN LT

LANDING LIGHTS
MAIN INV OUT IND LIGHT

MAIN TANK BOOSTER PUMP
MAIN TANK LOW LEVEL WARN LT

AN/ARC-33 @) thru €]D) EXT STORES ARMING SW OXYGEN WARNING LIGHT
ARM SAFETY O'RIDE SW FWD PUMP PRESS WARN LT PILOTS SEAT VERT ADJUST E]D) and LATER
ATO IGNITION FUEL FILTER DEICING SYS PITCH CONTROL SW (ALT)

EXTERNAL
POWER
SOURCE

N

PITOT HEATER

PNEUMATIC COMPRESS CONTROL
PYLON OR TANK JETT SW
PYLON TANK AIR PRESS SW
SPEED BRAKE CONTROL
SPOILER SHUT-OFF SW
STABILATOR MA WARN LT
TAXI LIGHT

TURN AND SLIP INDICATOR
WINDSHIELD DEFROST SYS
WING PUMP PRESS WARN LT

ATTITUDE INDICATOR
AUTOPILOT CONTROL

CABIN TEMP CONTROL

CABIN VENT SW

CAMERA COMPT TEMP CONTROL
CAMERA COMPT TEMP IND
CAMERA POWER SW

CANOPY DRY AIR SW

CANOPY OPEN IND LT

CANOPY SQUIB TEST SW & IND
CONSOLE LIGHTS

FUEL SHUT-OFF VALVES & SW
FUEL SYS BOOSTER PRESS WARN LT
GEN QUT IND LIGHTS

GUN ARMING SWITCH

GUN FIRING SYSTEM

GUN SIGHT

HEADING INDICATOR
HEATING, PRESS, & VENT SYS
INSTRUMENT LIGHTS
INTERPHONE

INVERTER IND LT

\EMERG HYD PUMP & SW LANDING FLAPS CONTROI

Figure 1-18



emergency bus circuit breaker is provided in the sys-
tem to de-energize the emergency bus when ground
personnel are working on the aircraft. External power
must be used for operational checks if the engine is
not operating because the secondary busses cannot be

energized by the aircraft’s battery.

Emergency {Battery) Bus Circuit Breaker Test Light.

The emergency (battery) bus circuit breaker test lighr
(11, figure 1—06) is a green press o test type light lo-
cated on the left console. The light is placarded PRESS
TO CHECK LT. IND. POWER FOR PYLON &
CANOPY JETT. When depressed and illuminated it
indicates that the emergency bus circuit breaker lo-
cated in the right wing stub is closed and the emer-
gency bus is energized. The light is powered by the
emergency bus.

Battery Switch.

The battery switch (22, figure 1-5) is a two-position
on-off switch. The ON position connects the aircraft's
battery to the primary bus through a relay which ob-
tains its power directly from the battery. Approxi-
mately 18-volts are required to close the relay and it
will remain closed down to approximately seven volts.
Therefore, unless approximately 18-volts is available
from the battery, the relay will not close. In the OFF
position the aircraft’s battery is disconnected from the
primary bus.

Generator Switches.

Two guarded generator switches (15, 19, figure 1—5)
marked GEN I and GEN 2 are provided to reser the
gencrator field controls if the generator has cut out
due to over-voltage. Each switch has three positions:
ON, OFF and RESET and is guarded in the ON

position with a cover-type guard. If the generator volt-

age 1s too high or to low, the generator is auto-
matically disconnected from the electrical system.
If the generator has cut out due to over-voltage, the
respective generator switch can be held in the RESET
position for a few secords to reset the generator field
control relay and then returned to the ON position.
If the generator does not operate after positioning the
respective generator switch to the RESET and return-
ing it to the ON position, the OFF position is selected
to disconnect the gencrator from the electrical system.
The ON position connects the generators to the elec
trical system whenever the generator speed is high
encugh (approximately 30 per cent engine RPM) to
close the reverse current relay.
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Voltmeter Selector Switch.

The voltmeter selector switch (16, figure 1-5) is pro-
vided so that the voltage output of each generator or
the primary bus may be selected and read individuaily,
since they are all indicated on the one volumeter, The
switch is a rotary type with four positions: OFF, BUS,
GEN | and GEN 2. When positioned to the GEN i
or GEN 2 position, the voltmeter will indicate the
voltage outpur of the respective generator. The BUIS
position indicates the voltage on the primary bus
while the OFF position disconnects the voltmeter from
the electrical system.

Voltmeter.

The volumeter (17, figure i-5) indicates the voliage
output of the primary bus, the NO. I generator or the
NO. 2 generator depending on the position of the
voltmeter selector switch.

Loadmeters.

The loadmeters (figuare | are placarded TOADY and
mdicate the load being drawn from the generator
from zero to 100 per cent, with provisions for an addi-
tional 25 per cent reading o indicate over-load and a
minus 10 per cent reading o indicate discharge. The
normal  loadmeter

0.

reading s approximately 0.5

Generator-Out Warning Lights.

The two generator-out waraimg fights (figure 1--9)
are red press-to-test-type hights placarded GEN OUT
GEN 1, and GEN 2 and are powered by the DU
primary bus. Hlumination of a light (1 or 2) indicates
the respective generator s disconnected from the pre-
mary bus. If one generator s out. the other will
supply power to the primary bus, If both generators
are disconnected from the primary bus, this results in
both secondary busses becoming deenergized and the

aircraft battery alone powering the primary bus,

AC SYSTEM.

The AC system is energived by a single-phase and »
three-phase inverter. Both inverters are rated at 115-
volts and 400 cycles. The single-phase (main) inverter
is powered by the NO. 1 secondary bus while the
three-phase  (alternate) inverier is powered by the

primary bus. In the event of failure of one of the two
1)C generators, the AC system will not be affecred. H
both DC generators fail, onty the three-phase (alwer-
nate) inverter will operate {rom the primary bus and

only the necessary flight instruments will be supplied

§-27
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Heading Indicator

CIRCUIT BREAKER PANELS (e

- . Fuel Flow Indicator
MAIN TNV Fuel Quantity Indicator
TYP'CAL ) Oil Pressure Indicator
HY APX-25 IFF-SIF

Autopilot

Viewfinder Grid Rotation
Windshield Defroster
Hydraulic Pressure Gage

{See Remarks)

MAIN CIRCUIT BREAKER PANEL
(Side of Kight Console)

- 5 L Y . N . ) N .
QIRCUIT BREAKER +. OPERATING UNIT AND/OR CONTROL *  REMARKS
1 LEFT WING FUEL PUMP Left Wing Fuel Tank Pump S T lLs ‘ and O
2 RIGHT WING FUEL PUMP Right Wing Fuel Tank Pump
[=3 GUN FIRE  GUN SIGH: Gun Firing Solenoids | Gun Arming Control CAUTION )
Gun Fiting Control  Gun Sight & Control *4 4.5 Volt Standby Battery is con-
e ’ : nected when circuit breaker is out
;v 4 CANOPY JETT Canopy Jettison (24-volt battery) or battery switch is off.
5 FWD FUEL P Fwd F
Pume wd Fuel Tank Pump +7 ASN-6 (Deleted by |783])
& MAIN FUEL PUMP Main Fuel Tank Pump O ond O
i*7  ASN-4 Ground Position indicator GUN SIGHT
" . Sl Pylon Tank Jetiison ,Exferncl Stores Jettison ‘Pylon Jettison 9 thru @
@ BANK & TURN IND Turn and Slip Indicator Gun Arming Contrni
10 ENG FIRE & OVERHEAT WARN Engine Compartment Fire Warning System Gun Fi.ring Controi
Aft Section Overheat Warning System Gun Sight & Conti
17 FUEL CONT MAIN & AUX Main & Wing Tank Fuel Pumps Control *8 Pylon Jettison Squibs
12 LAND GEAR IND B Landing Gear Position Indicators *11 @ thru B
13 LAND GEAR UNSAFE Gear Unsafe Warning light & Test Switch WING PUMP RELAY
I B Gear Warning Horn & Silencing Switch Left 8 Right Wing Tank Fuel
i 14 ANTI-SKID & 1G LOCK HDLE Anti Skid Control | Landing Gear Selector Lock Pumps Confrol
; Emergency Override Switch «14 a thru @
P Armament Safety Override Switch | Hyd Boost Brakes LAND GEAR ARM SAFETY
15 GYRO COMP Heading Indicator Slaving Control landing Gear Selector &
12716 ARC-34 COMMAND RADIO Emergency Release ]
. 17 INTERPHONE Interphone Armc.ment Safety & Override
— . Switches
18 FUEL VALVE SHUT OFF Primary & Secondary Shut-off for: Hyd Boost Brakes
Air Refueling
Ground Single Point Refueling 16 @) thru &
| Battle Damage ARC-33
£ 19 AIR REFUEL CONT Air Refueling Control Command Radio
‘i]‘ Pylon Tank Air Pressure Control

Figure 1—19 (Sheet 1 of 4]
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'CIRCUIT BREAKER
ATO JETT

OPERATING UNIT AND OR CONTROL

Jato Ready light Autopilot {Modified)
Jato Ignition

Jato Hook Retract Control

T.0. 1F-B4R)F~1

REMARKS

3 PHASE INV CONTR

3 Phase {Alternate) Inverter Control
(ON-OFF Switch)

22

3 PHASE INV

Attitude Indicator

Heading Indicator

Fuel Flow Indicator

Fuel Quantity Indicator

Oil Pressure Indicator

(Hydraulic Pressure Gage—Tandem Aircraft}

23

INV & OXY WARN

Inverter Out Warning Control
Oxygen Warning Light

Flap Position indicator System

*24 AND LAYER

*25 3 thru &
TEMP CONT
Cabin Heating System & Conirol
Cabin Pressurization Controf
Windshield Defrost—Electric

~
Camera Compartment
Air Conditioning

+24 FLAP PCS IND Emergency Brake Warning Light
*25 SEAT ADJ Seat Height Adjustment & Control
26 LAND LIGHTS Landing Llights
Extend & Retract Actuators
27 AUX CKPT LTS & VIEW FINDER Auxiliary Panel and Cockpit Lights & Control

C-4 Llight
Viewfinder & Controls

28

CKPT & TAXI LIGHTS

Instrument & Placard Llights
Taxi Light

(€8 and later Seat Height
Adjustment & Control}

«31 8 AND LATER or 7.0

Compliance Deleted

1783

29 IMC CAMERA MAG image Motion Compensating Magazine
30 GEN CONT 1 & 2 Generator Control
Generator Warning Lights
*31 APX-6 DET APX-6 Detonators
*32 FUEL CONT FWD & WING Fwd & Wing Fuel Pumps Relay Conirol

*32 &3 thru 68
FUEL PUMP ALL ON
Main, Fwd & Wing Fuel Pumps
Conirol Relay

) thry
Modified by |[783]

L

Deleted

«37 UNMODIFIED BY [783]

APX - 6

33 AUTO PILOT Auto Pilot
*34 APW-11 APW-11 Ground Support Radar
35 1 PHASE INV CONT |71 Phase (MAIN) Inverter Control [ON-OFF Switch)
36 GUN HEATER Gun Heaters and Control
* 37 APX-25 IFF- SIF Identification Radar
38 MASTER CAMERA CONT Master Cumera Control

*45 &P thru §8 ONLY

39

CAMERA DOORS EMER OPEN

Emergency Pneumatic Control for:
Viewfinder Door
Prime ertical Camera
Pod Ejector Doors

« 46 E&P thry ED
FLAP POS IND
Fiap Position Indicator System

40

LEFT OBLIQUE CAMERA

Left Oblique Camera Control

Emergency Brake Warning Light

41

FWD OBLIQUE CAMERA

Fwd Oblique Camera Control

42

TRI-MET CAMERA

Tri-Met Camera Control

a3

VERT CAMERA FLARE EJECT

Vertical Camera Control Flare Eject

* 47 UNMODIFIED [783]

ARN-6 & WIRE RECORD
Radio Compass

Wire Recorder

44 RECIRC FAN Recirculating Fan {Camera Comp)
* 45 EMERG HYD PUMP Emergency Hydraulic Pump a
*46 DRAG CHUTE Drag Chute Deploy Solenoid & Control
Drag Chute Jettison Solencid & Control
* 47 TACAN

WIRE RECORD & ARN-21

Wire Recorder

48 BB thry
EXTER LIGHTS &
Position Lights &

FLASHER
Flasher Unit

*48 EXT LTS FLSHR & ARC-34 ARC-34 Emergency Battery Heater
BAT HTR
49 CAMERA DOORS Camera Doors

fﬁ,

7

|

Figure 1—19 (Sheet 2 of 4}
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*

el AUXILIARY

CIRCUIT BREAKER PANEL

G thru B

YA

ruel
EILTER

oice (Location-Top of Left Console)

SPEED BRAKE

REMARKS

: Speed Brake Control * @B and LATER
i Pneumatic System Control FLAPS & SPOILER
! Flap Selector & Control
| Spoiler Control
|3 FLAPS Flap Selector & Control
4 YAW TRIM Rudder Trim & Indicator Light
MA Shifter Actvator
5 ROLL TRIM & MANEUVY Aileron Trim Actuator & Control
§ STAR CONT Pitch Trim Aciuator & Control
‘ Stabilator Electric Actuator
Hydraulic Transfer Valves
{Hydraulic Dump Valve—Tandem Aircraft]
‘ & MANEUY STAB Emergency Hydraulic Pump Control
é} {Stabilator Electric Actuator Control—
Tandem Aircraft)
il
:
.7 START CONT Engine Start Stop Start
Engine Crank
Rotor Test
Air Start
8 FUEL & CANOPY WARN Fuel Pressure Warning Lights
Canopy Open Warning Light
Canopy Seal Inflation Control
% FUEL CONTY Fuel Control Emergency System
Control and Indicator Light
i 10 FUEL FILTER DE-ICE Complete Fuel Filter De-lcing System
i 17 ENG SCRN Engine Screens Control & Warning Light
12 TANK JETT Pylon Tank Jettison

Figure 1—19 (Sheet 3 of 4)
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@ and LATER °

T.0. 1F-84(R)F-1

AUXILIARY
CIRCUIT BREAKER PANEL

(Location-1 of of Left Console J

CIRCUIT BREAKER OPERATING UNIT AND/OR CONTROL - REMARKS
1 SPEED BRAKE PNEU CONTR Speed Brake Control
Pneumatic System Control
2 FLAPS & SPOILER Flap Selector & Control
Spoiler Control ‘
3 YAW TRIM Rudder Trim & Indicator Light
MA Shifter Control
4 ROLL TRIM & MANEUYV STAB Aileron Trim Control
Pitch Trim Actuator & Control
5 EMERG HYD CONT Emergency Hyd Pump Control
6 EMERG HYD PUMP Emergency Hyd Pump
(Stabilator Electric Actuator Cont—Non-Tandem]) ’
7 START CONT Engine Start-Stop Start
Engine Crank !
Rotor Test
Air Start |
8 FUEL & CANOPY WARN Fuel Pressure Warning Lights .
Canopy Open Warning Light ]
Canopy Seal inflation Control
9 FUEL CONTR Fuel Control Emergency System ;
Control and Indicator Light
=30 @ thru€B

*10 LAND GEAR ARM SAFETY

Landing Gear Selector
Armament Safety Override

NOT MODIFIED BY [562]
FUEL FILTER DE-ICE
Complete Fuel De-icing Sysiem

*11 ENG SCREEN & FUEL
FILTER DE-ICE

Engine Screen Control
Complete Fuel Filter De-lce System

*17 B thru 8

NOT MODIFIED BY [562]
ENG SCRN

Engine Screen Control &

Warning Llight

12 TANK JETT

PYlon Tank Jettison

Figure 1-19 (Sheet 4 of 4)
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vower (if the battery switch i« ON) - During normal
i?]}_)ﬂfﬁ’il[i()” (H\Zﬁiil iﬂl\(’fi@ﬁ') e Zilﬁ[()n]il[i( })()\\'cr frans-
fer system 1S incorporated  for the purpuse of con-
verting  single-phase power into three-phase  power
for the thght instruments, During normal operation
unly the single-phase (main) inverter is in operation.
‘The three-phase {alternate) inverter is maintained as
« standby source of power for the flight instruments.
A switch for control of each inverter, and a warning
iight for indication of failure of each inverter are
provided in the cockpit. The alternate inverter must

be manually selected.

INVERTER

INVERTER

CN MAle

Inverter Switches.

The inverter switches (12, figure 1—4) are two-
position toggle switches placarded MAIN and ALT.
Fach switch has two placarded positions, ON and OFF.
With either switch in the OFF position, the respec-
tive inverter will be turned off. The MAIN (1
PHASE) switch connects power from the NO. |
secondary bus to the single-phase inverter while the
ALT (3 PHASE) switch connects primary bus power
to the 3-phase inverter. The fuel quantity indicator
may oscillate, if both inverter switches are on.

1-32

inverter Failure Warning Lights.

The inverter failure warning lights (12, figure 1—4)
on the main instrument panel are red press-to-test type
lights placarded ALT OUT and MAIN OUT and are
powered by the DC primary bus. Hlumination of a
light indicates the failure of the respective inverter
or the inverter is not ON. If the main inverter switch
is then placed OFF both lights will illuminate. Il-
lumination of the MAIN OUT light when the MAIN
inverter switch is ON indicates the MAIN inverter
has failed. Illumination of the ALT OUT light when
the ALT inverter switch is ON indicates the ALT
(alternate) inverter has failed. When switching an
inverter on, a few seconds are required for the respec-
tive light to go out.

Cockpit AC Fuse Box.

The following AC circuits are protected by individual
fuses located in the AC fuse box on the right side of
the cockpit above the aft end of the console. A placard
inside the fuse box door identifies each fuse and indi-
cates the correct amperage.

WINDSHIELD DEFROST & TEMPERATURE
CONTROL

IMC CAMERA MAGAZINE

VIEW FINDER

AUTO PILOT

#*FUEL LEVEL INDICATOR (2 fuses)
*QIL PRESSURE INDICATOR

AN APX-25

| PHASE INVERTER WARNING
POWER CONVERTER
INSTRUMENT TRANSFER (2 fuses)
*ATTITUDE INDICATOR
*HYDRAULIC PRESSURE INDICATOR
*HEADING INDICATOR (2 fuses)

Note
During normal operation all circuits above
are powered by the main inverter. If the
main inverter fails and the ALT INVERTER
switch is placed at ON, only those circuits
preceded by an asterisk (¥) will be powered
by the alternate inverter.
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PNEUMATIC POWER SUPPLY SYSTEM

AIR INLET

COMPRESSOR SHUT-OFF VALVE
{SPRING LOADED TO CLOSED) 4

AIR
HYDR PRESS & ==([D=et "\, COMPRESSOR
_ GROUND
: B¢ 1 ler
¢
d STARTER
SHUT-OFF 0
GROUND o ave
FILLER & me{Shpmin
(STARTER)  pe==fE-------- -
PRESSURE ﬂ(fz PRESSURE
GAGE GAGE
COMPRESSOR
SWITCH
MODIFEED 10131 AND @ AND VALER
o, N al r YIRgEl
STARTER %%‘ CUMPNSSQR A‘(,TI\/ATH) ONLY WITH
EXTERNAL e ° LG 10 ANG LOCKED
STARTER § mmmmsesry SWITCH N\
SuUPPLY @%« MOBIFiED 1667] AND @3 AND LATER
5 COMPRESSOR IS CONTRGLLED BY PNEU
COMPRESSOR SW RFGARDLESS O SPEED
BRAKE POSIIION
UNMUDIETED BRIOR 10 X3 CUMPRES
SOK IS INOPFRATIVE  WITH  SPEED
BRAK: OUT OR (N
ENGINE STARTER
STORAGE \ STORAGE { )\ STORAGE
BOTTLE BOTTLE BOTTLE

PRESSURE REDUCERS

.
.
5
“‘%&j :
o i

Pl

&
MAIN
_UPLOCK
\\/y
LANDING GEAR CAMERA & EQUIP
DOORS
Figure 1—20

BRAKE PRESS @ —t
WARN

PRIOR TQ RF-84¢7-40RE
&

L7

WHEEL BRAKES
PHEUMATIC EMERGENCY
BRAKES ON AIRCRAFT NOT

MODIFIED TO INCORPORATE

FMERCGEMNCY HYDRAUNIC BRAKES

e
t

[#S]

e
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PNEUMATIC POWER SUPPLY SYSTEM.

‘The pneumatic power supply system (figure 1-20) is
provided to supply air pressure to recharge the engine
starter air storage bottle and o provide an emergency
means of extending the landing gear and an emer-
gency means of opening  the camera doors. Air s
bled from the engine compressor, then pressurized
by a hydraulically operated compressor and stored in
four storage bottles. The system is fully automatic; the
hydraulic pressore from the utility hydraulic system
t the compressor motor s shut off when air pressure
i the storage PBottles reaches 3,000 PSI. Manual shut-
off s also provided. All botides are charged simul-
taneously, in approximately 30 minutes. When all
botries are charged rhe hydraulic shut-off valve is
vlosed shutting off the compressor. The hydraulic
shut-off valve is clectrically controlled with primary
bus power which is available only when the speed
brakes are closed on €& thru € aircraft up to
serial NO. 52-7304 not modified by {664}1. However,

on atrcraft modified by 1664} and @3 and later air-

-

crafi from serial NG 52-7305, this feature has been
chminated and the compressor switch alone controls
the compressor. On aircraft modified by {513} and €8
and later aircraft, the pneumaric compressor will be
operative only when the landing gear is up and locked.
This system is provided to cut out the hydraulic motor
of the pneumatic compressor during periods when
there is a greater than normal demand for pressure in
the wtility hydraulic system. The automatic cut-off
swirch in the left wheel well can be actuated on the

ground to permit compressor operation with the land-

g gear extended
Lé CAUTION %

he compressor should not be operated for

more than 30 minutes continuously to pre-
vent overheating and possible compressor ex-
plosion. Therefore, if the storage bottles take
an excessive amount of time to refill, the
compressor should be shur off.

Note
ihere is an automaric safety feature which
witl stop the storage botde charging cycle in
the event of compressor overheating. The
compressor will automatically resume opera-
ton when the temperature reduces. There-
fore, charging time may be more than the
normal time required 1o charge the system.
However, there is no indication by which

the pilot can dewermine this condition.

134

PNEUMATIC COMPRESSOR SWITCH.

The pneumatic compressor switch (hgure 1-9) is
provided so that the compressor can be turned off
during take-offs and landings or at any time when a
demand is made for hydraulic pressure from the utility
system. The switch has two positions and is marked
PNEU COMP ON and OFF on 8 and later aircraft
and PNEUMATIC COMPRESSOR and OFF on @
thru @ aircraft. The ON position, on € thru €O
aircraft opens the spring-loaded to closed hydraulic
shut-off valve that controls the flow of hydraulic fluid
to the pneumatic compressor drive motor, if the speed
brake switch is in the IN position. However, on some
O thru €O aircrafe, the pneumatic compressor is
not affected by speed brake operation and is controlled
solely by the pneumatic compressor switch. Fhe pneu-
matic compressor will be automatically turned off and
remain inoperative on aircraft modified by {513} and
B and later aircrafc when the landing gear is ex-
tended. However, the automatic cut-off switch can be
manually actuated on the ground to permit compressor
operation with the landing gear extended,

HYDRAULIC POWER SUPPLY SYSTEM.

The hydraulic power supply system coasists of three
systems; utility, power and emergency (figures 121
and 1—22). The utility and power systems are com-
plete and independent of each other in thar each sys-
tem has its own reservoir, pressure pump, pressure in-
dication and plumbing. The emergency system is simply
a second source of pressure for the power system. The
utility and power system are powered by individual,
variable delivery, engine driven pumps. Each pump in-
stantly and positively adjusts delivery of its output to
the demands of its system and pressure is supplied only
as required by the hydraulic system. When pressure
is not required the suction ports of the pumps’ pistons
are closed. As pressure is demanded by the power or
utility system, the suction ports of the respective pump
open to supply the pump with hydraulic fluid from
its reservoir and meet the pressure demands of its
system. The utility system has a pressurized zero-G
type reservoir and an accumulator ground charged
with 500 PSI of air. The power system has a pres-
surized reservoir and an accumulatdr ground charged
with 500 PSI of air, to maintain a pressurized fluid
reserve in the system to meet extreme operational de-
mands. The emergency system is péwvere(i by an elec-
trically driven pump powered by!the primary bus.
The emergency hydraulic pump is supplied with
hydraulic fluid from the power system reservoir. All
three systems incorporate accumulators to satisfy im-



mediate greater than normal demand. The power sys-
tem is used exclusively for operation of one side of
the tandem actuators for the stabilizer and ailerons.
The utility system not only powers one side of the
stabilizer and aileron actuators but in addition pro-
vides power for the spoilers, rudder, wing flaps, speed
brakes, power wheel brakes, landing gear, air refuel-
ing system (on @ thru € aircraft not modified
by [5571), engine duct screens, pneumatic compressor
and ATO release. Each of these systems are described
under applicable headings. Operation of the hydraulic
systems is automatic and only the movement of the
selected switch or control is necessary to actuate the
selected system. During normal operation both utility
and power hydraulic pressures are supplied to the
aileron, and stabilator tandem actuators through
separate hydraulic lines so that if one hydraulic system
fails, the actuators will still be powered by the engine
driven pump of the other system. Should both the
power and utility system supply fail, the pilot must
manually switch to the emergency hydraulic pump to
supply pressure to the surface control tandem actuators
through the power system hydraulic lines. If the utility
system fails the rudder will be controlled through
mechanical linkage and the power brakes, flaps,
spoilers, speed brakes, engine duct screens, pneumatic
compressor, air refueling equipment, camera doors
and ATO release will be inoperative, even though the
power or emergency hydraulic pressure is available.
A compressed air system is provided for emergency
extension of the landing gear and operation of the
camera equipment doors.

HYDRAULIC PRESSURE GAGE.

A single hydraulic pressure gage (27, figure 1—4)
provided with two indicator needles, indicates hydrau-
lic pressure for the power and utility systems. The face
of the gage is divided into two vertical half sections,
with one half marked UTILITY for utility system
pressure and the other half marked POWER for the
power system pressure. Each half section of the gage
face is marked to show hydraulic pressure ranging
from 0 to 2,000 PSI. Normal operating pressure, of the
system, is approximately 1,500 PSI for both the utility
and power system, depending on the amount of equip-
ment operating. Emergency system pressure is indi-
cated on the POWER half of the gage face. When
the emergency pump is operating, the POWER indi-
cator needle will show an emergency operating pres-
sure of approximately 1,500 PSI in the power system.
The hydraulic pressure gage is powered by the AC
electrical system and will operate only when the
ALT or MAIN inverter switch is ON and the selected
inverter is operating.

T.0 TF-84R)F~1

FLIGHT CONTROL SYSTEM.

The primary flighe control system uses a movable
horizontal stabilator for pitch control, aiterons and
spoilers for roll control and a rudder for yaw control.
The stabilator is fully powered hydraulically and can-

rout  hydrauiic pressure. The

not be operated wi
ailerons are  hydraulicallvy boosited  and  although
manual operation is possible without hydraulic pres
sure, a high-force is required due to friction and air-
loads. Manual operation of the rudder 1s adequate
without hydraulic pressure. The stabilator and ailerons
utilize tandem actuators which are powered by bhoth

the power and utility hvdrauiic system. The powes

1
hydraulic system powers the power side of rthe stabt
lizer and aileron tandem actuators exclusively. The
emergency hyvdrautic svstem s avardable as an alternate

for the power hydraulic

source of hydraulic pressure
system. The utility hydraulic system powers the utility
side of the stabilizer and atleron tandem actuators 1o
addition to the spoiler actuator, rudder actumor, wing
flaps, speed brakes, swheel brakes, landing  gear,
air refueling system, engine duct screens, paenmnti
compressor and ATO refease. 1 the uiiliny system pres

sure should fail, the aiicrons and stabilator will actuate

from the power systent. The rudder will be controtied
only through mechanical linkage and the spoiters will
be inoperative as these surfaces are actuated by uelity
pressure only. If the power system pressure should
fail, all surfaces will operate with uulity system pres-
sure. In the event of failure of both the wutility and
power hydraulic systems the emergency hydraulic sys-
tem must be manuaily selected for stabilator and
aileron operation. Pressure gages are provided o in-

dicate pressure in each of the systems.

STABILATOR.

The scabilator is operated by a fully powered bivdraul

actuator controlled by a mechanical linkage attached

to the control stick. There is a direct mechanical link-
age berween the contrel stick and stabilator. However,
due to the surface hinge moments, direct manual con-
trol is not possible without hydraulic power. Since the
powered systems are irreversible (e, asr loards on
the surfaces are not felt on the controls) contre! feel

§
i

is simulated by an araficial feel unie in cach of the
primary control systems. These units vary control feel
in proportion to stick or rudder pedal deflecsion oniy
and will not be affected by atrcraft speed or altitade.
The artificial feel uni s a spring capsule desigaed
to give the pilot a sense of control feel by increasing

the control forces as the controls are moved, The

units are also used when irimming the arreraft about
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UTILITY HYDRAULIC POWER SUPPLY

AIR PRESS

—Uy

RESERVOIR
i 4

3

i

THRU @I} AIRCRAFT MODIFIED
BY [513) AND ¢l AND LATER THE
COMPRESSOR IS [NOPERATIVE WHEN
LG IS DOWN AND NOT ON THE GROUND,
AND OPERATIVE WHEN LG IS UP AND
LOCKED.

D) AND LATER AND AIRCRAFT MODI-
FIED BY (664] THE COMPRESSOR SWITCH
CONTROLS COMPRESSOR  OPERATION
REGARDLESS OF SPEED BRAKE POSI-
TION.

ON @€ THRU ¢X) AIRCRAFT NOT MODI-

1-36

| ENGINE
{ DR'VIEE FIED BY {664] THE COMPRESSOR WILL
S NOT OPERATE WHEN SPEED BRAKE IS
OuT.
DUPLEX TO CONTROL
il SURFACE ACTUATORS
! SEE FIG 1-22)
Y EXTERNAL ‘-
§‘ b PRESSURE
= CONNECTION

ATO
JETTISON

PNEU COMP

BRAKE
ACCUMULATOR

€D and LATER
&M BY [564]
ANTI-SKID

CONTROL
UNIT

PRESSURE

CONTROL
(DUMP)
VALVE

NOSE GEAR
DOWN ONLY

WHEEL SENSE

UNIT
AR SPEED ATO LANDING WHEEL
COMPRESSOR BRAKE JETTISON GEAR BRAKES
Figure 1—21



HYDRAULIC PRESSURE (ACTIVE)
HYDRAULIC PRESSURE (INACETIVE)
HYDRAULIE SUPPLY
PNEUMATIE PRESSURE
ELECTRIEAL €ONNEECTION
MECHANICAL CONNECTION

N

VIEWFINDER
DOOR

ENG SCREEN

(ha, B RECEIVER
I SCREEN AUTO- )

MATICALLY - ey,
EXTENDS WHEN 0, L
AUTO b LANDING GEAR gap 4 btz f’ e ~&
(3r7ted 15 pown, ™ £51
RETRACTS | ;
WHEN UP ;
AFTER 3% MIN !
TIME DELAY ; i i
pown I [l ur  oPEN
D and LATER . ,
EXTEND § RETRACT E( H( resTricTORS g
s
/-‘//>; &
_’/_’_\ ~—//\
pucT WING AR VIEW FINDER
SCREEN FLAPS REFUILING DOOR

2

CONNECTED
IN ALL BUT
“OFF

CONNECTED.

ONLY WHEN
FLARE PANEL
INSTALLED

CAMERA
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the roll, yaw and pitch axes. This is accomplished
with an actuator powered from the primary bus
which repositions the spring capsule so that when
the controls are moved 1o rim the aircraft, the spring
capsule is moved w a no-load position and the air-
craft will be trimmed about the axes with no load
on the cockpit controls. A control stick damper (pitch
oniv) is incorporated to restrict the speed at which
the control stick can be moved to assist in preventing
over-control and porpoising. The damper is factory
set and cannot be adjusted for individual pilot feel
during flight. A mechanical advantage shifter is in-
corporated in the stabtiaior linkage to decrease the
control stick sensitivity when the landing gear s
retraciec. When rthe landing gear is not up and
iocked, the stabilator moves through an arc of approxi-
mately 161, degrees, leading edge down (aircrafe
nose up) 1o approximately 419 degrees, leading edge
up {arrcraft nose down). This range of movement
during high speed flight could cause over-controlling
and porpoising. Therefore, when the landing gear
reaches the up and locked position, a circuit is com-

pleted o an eleciric acteator which cycles the mech-

anical advantage shifter and reduces the control stick
o control surface ratio from [l 2:1. The change
in ratio reduces the iravel of the stabilator to an arc
of approximately nine degrees leading edge down (air-
plane nose up) to 3, degrees leading edge up (air-

slane nose down ). Control stick travel remains ap-

proximately the same. Therefore, stick rtravel per
degree of stabtlator trave! is increased to reduce con-
rrol sensitivity by permitung finer control adjustment.
The change in ratio is automatic and cannot be con-
crotled by the pilot. When the right main landing
zear outer door is up and locked, the stabilator control
system begins to shift o the 2:1 ratio. Approxi-
muately eight seconds after the landing gear is up and
iocked, the mechanical advantage actuator has com-

pleted its cycle 1o change the stabilator controls 1nto

the 2:1 ratio. is requires a slighe aft movement
of the control stick which may feel to the pilot like
+ small nose down trim change. Conversely, when the
landing gear 15 extended and the mechanical advan-
tage ratio changes o 111, the opposite effect is notice-
able. An iadicawor light is provided to indicate when
the mechanical advantage actuator is shifung or is
not 1n the proper ratio. /4 torce of approximately 25
pounds s reguired o move the control stick to either

extreme position whife sroximately three pounds

are required to move it out of the neutral position.

There are no controllable trim tabs provided.

CONTROL STICK.

The control stick (figure 1—23) is conventional and
incorporates a hand grip with the following controls:
trim switch, trigger, roger” button for the radar
beacon installation, extra picture switch camera ex-
ternal operate switch and the autopilot release switch.
These switches are discussed under the applicable

systems.

RUDDER PEDALS.

The rudder pedals can be folded down for pilot com-
fort. Depressing the release lever on the inboard side
of each pedal allows the foot pad of the pedal to fold
toward the pilot. This allows the pilot to rest his heel
on the base of the pedal and still maintain rudder con-
trol with his heel. Brakes cannot be applied with the
pedals in the folded position. Brake application is

accomplished by toe action in the normal manner
when the pedals are in the normal position.

RUDDER PEDAL ADJUSTING CONTROL.

The rudder pedal adjusting control (figure 1—4)
adjusts both rudder pedals simultaneously to the de-
sired fore and aft position. The control is marked

PEDAL ADJUST.

TRIM SWITCH (stick grip).

The trim switch (figure 1-23) on the stick grip is a
five position switch, spring-loaded to the center or
off position and is powered by the primary bus when
the alternate trim switch is in the NORM position.
The switch trims the aircraft about the pitch and roll
axis. The fore and aft positions of the switch adjust
the artificial feel unit in the stabilizer control to a
selected no load position. The left and right lateral
positions of the switch adjust the artificial feel device
in the aileron control system so as to change the
neutral position of the spring capsule to a selected no

load position.
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CONTROL STICK GRIP

CAMERA EXTERNAL OPERATE SWITCH
TRIGGER

EXTRA PICTURE SWITCH

- ROGER BUTTON

> AUTOPILOT RELEASE

Figure 1 —23.

ALTERNATE PITCH TRIM SWITCH.

The alternate pitch wim switch {figure 1-24) is
placarded STICK SW POWER and has four placarded
positions NORM, OFF, and spring-loaded NOSE DN
and NOSE UP and is powered by the primary bus.
‘The NORM position supplies primary bus power to
the control stick trim switch which controls the
aileron and stabilator trim actuators. The OFF position
disconnects primary bus power from the trim switch
on the control stick so that the control stick trim
switch can be isolated from the control system in the
event of irim switch failure. In the OFF position both
the aiferon and stabilator trim actuator circuits are
inoperative. The NOSE DN and NOSE UP positions
actuate the stabilator trim actuator to trim the air-
crafr in the pitch axis in the event of failure of the
control stick trim switch.

1-40

RUDDER TRIM SWITCH.

‘lhe rudder trim switch (figure 1—24) placarded
YAW is a three position toggle switch with positions
L (left) and R (right) and spring-loaded to an un-
marked neutral position. The switch is powered by
the primary bus. The switch trims the aircraft about
the vertical axis. The L and R positions adjust the
neutral position of the spring capsule (artificial feel
device) in the rudder control system to a selected no
load position.

Aileron and Rudder Neutral Trim Indicator Lights.

The aileron and rudder neutral trim indicator lights
(10, figure 1-6) are green press-to-test type lights pla-
carded TRIM NEUT and individually AIL and RUD-
DER and are powered by the primary bus. Illumina-
tion of the lights indicates the artificial feel device in
the respective control system is in the neutral position
regardless of the control surface position.

Mechanical Advantage Indicator Light.

‘The mechanical advantage indicator light (28, figure
1—4) is an amber press-to-test light placarded STA-
BILATOR M-A WARNING and is powered by the
primary bus. Ilumination of the light indicates the
mechanical advantage is cycling from either extreme
position to the other position or the mechanical ad-
vantage linkage is out of cycle (i.e., the landing gear
down and mechanical advantage not in the ]:1 ratio
or the landing gear up and locked and the mechanical
advantage not in the 2:1 ratio).

EMERGENCY HYDRAULIC SYSTEM.

The emergency hydraulic system is an emergency
source of hydraulic pressure for the power hydraulic
system. The emergency hydraulic pressure is developed
by an electrically driven hydraulic pump powered by
the primary bus. The emergency pump receives its
fluid supply from the power hydraulic system reservoir
which is pressurized by the power or emergency
hydraulic system pressure. Pressure is directed to the
power side of the stabilizer and aileron tandem ac-
tuators through the same plumbing as the power sys-
tem. Emergency hydraulic pressure is indicated on the
POWER half of the dual hydraulic pressure gage.
The system is manually selected by the pilot in the
event of engine failure, or similar malfunction which
would render the engine driven hydraulic pumps in-
operative.

/
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FLIGHT CONTROL SWITCHES

Figure 1-24

Emergency Hydraulic Pump Switch.

The emergency hydraulic pump switch (figure 1-24)
is a two position toggle switch with positions pla-
carded HYD EMER PUMP and OFF and is powered
by the primary bus. The HYD EMER PUMP positicn
energizes the pump and the OFF position deenergizes
the pump.

Note

With both generators inoperative and no
other electrical equipment operating, the
emergency hydraulic pump will operate from
zero to approximately 15 minutes, depending
on the condition of the aircraft battery. See
figure 7-—5, Electrical Load Chart.

WING FLAPS.

The wing flaps are partial span, plain, trailing edge
type and extend from the aileron to the fuselage on
each wing. The flaps are extended and retracted with
hydraulic pressure and are controlled by an electri-
cally operated selector valve powered from the pri-

mary bus. The flaps are jocked in the up position by
a mechanical lock in each of the actuating cylinders
and are kept in the down position by hydraulic pres-
sure. Intermediate positions of the flap may be se-
lected and the position =will be shown on the flap
position indicator. A restrictor is instatled in the fap
hydraulic system so that seven 1o 10 seconds are re-
quired to retract or exterwd the flaps. The flaps will not
extend, or if extended, wiil retract if the airspeed is
above approximately 225 KIAS. The flaps are not
mechanically connected but are hydraulically synchro-
nized so that they will extend simultaneously in flight.
On @ thru aircraft the flap system is syanchro-
nized to within a maximum of 10 degrees differential
during full travel and a differential of 10 degrees as
the 50 per cent position during ground operation. On
B and later aircraft, this differential is a maximum
of five degrees during full travel and a differentiai
of six degrees at the 50 per cent position. However,
with a cross-wind the differential may be greater. The
flaps will synchronize due io air loads at a speed of
approximately 80 knots. The flap position indicator
may increase or decrease slightly when air loads are
applied to the flaps and they become synchronized
during the take-off run.

o
1

&£

wen
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WING FLAP LEVER.

The wing flap lever {figure 1—10) has threee positions,
1P, NEUT and DOWN. The UP position electrically
positions the hydraulic selector valve to direct hy-
draulic pressure to the up side of the flap actuators.
When the flaps are fully up and the mechanical locks
in the actuating cylinders are locked, the flap selector

valve automatically returns

the neutral position
which relieves the pressure on the up side of the actu-
ating cylinder, In the NEUT position, hydraulic pres-
sure in the down side of rhe flap actuating cylinder
is trapped while pressure in the up side is relieved.
““his position is used for parual flap extension. When
the flaps are lowered to the desired position the land-
ing flap lever is returned o NEUT. The trapped
bydrauiic fluid maintains the flap in the desired posi-
tion. The DOWN position electrically positions the
hvdraulic selector vaive 1o <direct hydraulic pressure
to the down side of the fiap actuating cylinders where

i+ is maintained untii the lever is repositioned.

WING FLAP POSITION INDICATOR.

The wing flap position indicator (7, figure 1-5)
powered by the primary bus shows the position of the
fanding flap in per cent of travel. A scale on the gage

displays a range from zero to 100 per cent down.

SPEED BRAKES.

Speed brakes installed on each side of the aft fusclage
are designed as drag increasing devices for use during
“tet down” and maneuvers. The speed brakes are
powered by the utility hydraclic system and electri-
cally controlled with a pilot operated switch powered
by the primary bus. A solenoid type hydraulic selector
valve directs fluid to the speed brake acruating cylin-
ders o open or close, or hold the speed brakes in any
intermediate position. In the event of utility hydraulic
or clectric failure, the speed brakes will not open, or
if open will close under zir loads. On B thru @)
aircrafe not modified by 16641 the pneumatic com-
pressor will not operate unless the speed brakes are

fully closed.
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SPEED BRAKE SWITCH.

The speed brake switch (figure 1—10) is a three
position sliding switch on the throttle control with
positions placarded OUT, NEUT and IN and is
powered by the primary bus. The switch positions a
hydraulic control valve to port utility hydraulic pres-
sure for speed brake operation. The OUT position
indexes the control valve to apply pressure to open
and hold the speed brakes open. The IN position
indexes the control valve to close the speed brakes
and hold them closed. The NEUT position indexes
the control valve to trap hydraulic fluid in the hy-
draulic lines so that the speed brake will remain in
any selected intermediate position. When the speed
brakes are closed during flight, the switch should be
left in the IN position as hydraulic pressure may bleed
off sufficiently to allow the speed brakes to open

slightly if the NEUT position is sele ted.

SPOILERS.

Spoilers are located on the upper surface of both
wings, immediately forward of the flaps and are
automatically actuated through the control stick lat-
eral deflection for UP aileron only. The spoilers
increase the roll performance (rate of roll) of the
aircraft during high speed, low altitude flight At the
intermediate speeds the spoilers are less effective, but
together with aileron displacement, rate of roll s more
than adequate. At low speeds the spoilers are nc - effec-
tive, however, aileron effect is adequate for lov speed
flight. As the aileron moves up from zero to 10 legrees
the corresponding spoiler moves from zero to a, proxi-
mately 45 degrees. Spoiler extension of approx mately
43 degrees remains constant for the remairder of
aileron travel. The spoilers are powered by the utility
hydraulic system through a normally open thut-off
valve powered by the primary bus. A switch is also
provided in the cockpit so that the spoilers can be

turned off during flight.



SPOILER SHUT-OFF SWITCH.

The spoiler shut-off switch (4, igure 1-6) is a two
position toggle switch placarded SPOILER SHUT-
OFF, guarded in the on position and powered by the
primary bus. In the guarded (ON) position the
normally open hydraulic valve is deenergized and
utility hydraulic pressure is available for spoiler opera-
tion. When the guard is lifted and the switch posi-
tioned to OFF, the hydraulic valve is energized and
closes, shutting off hydraulic fluid and deactivating
the spoilers.

LANDING GEAR SYSTEM.

The retractable tricycle landing gear is hydraulically
operated and electrically controlled by a landing gear
selector valve powered by the primary bus. The valve
is spring-loaded to the neutral position and in the
event of primary bus failure hydraulic pressure will
not be available for landing gear operation or boost
brakes. Each strut is enclosed by fairing doors that
are flush with the contour of the wing and fuselage
when the gear is retracted and remain open when the
landing gear is extended. The nose wheel shock strut
is mechanically shrunk as it is retracted and auto-
matically returns to its fully extended position when
the gear is let down. Mechanical locks secure the
three struts in the retracted or extended positions.
Inadvertent retraction of the gear when the aircrafe
is on the ground is prevented by a solenoid lock which
automatically prevents moving the landing gear selec-
tor handle. A switch is provided to override this safety
system in emergencies. The main landing gear down-
locks are spring-loaded to the locked position and are
unlocked by hydraulic pressure when the struts are re-
tracted. In an emergency the main gear uplocks are
released by pneumatic pressure and the gears drop to
the locked down position by gravity. During normal
operation the nose gear is retracted and extended with
hydraulic pressure. In an emergency the nose gear
is unlocked and extended with pneumatic pressure.
Ground safety locks are provided for maintenance
purposes only. Landing gear position indicator lights
are provided to inform the pilot of the position of
the landing gear struts. A landing gear warning system
is also provided. On @ thru @ aircraft an arma-
ment safety switch, incorporated on the main landing
gear struts, prevents the guns from being fired as long
as the weight of the aircraft keeps the shock struts
compressed. On €0 and later aircraft the armament
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safety switch is incorporated in the landing gear

selector handle. Also on #3 and later aircrafr and air-

craft modified by {513} a pneumaric compressor shut-
off switch is actuated by the main landing gear uplock
so as to cut the pneumatic compressor off when the
landing gear is released from che up and locked posi-
tion.

LANDING GEAR SELECTOR HANDLE,

The landing gear selector handie (2, fig

gure 1—5) con-
trols the extension and retraction of the landing gear
for both the normal zn¢ emergency sysiems. The
normal system control valves and indicators are ener:
gized from the primary bus. The valve is spring-loaded
to the neutral position and in the event of prumary
bus failure, hydraulic pressure will not be available
for landing gear operation or power brakes The
selector has a plastic wheel shaped kanob which in-
corporates a red warning light. The selector huandle
has three positions; UP, DOWN and EMERG DOWN,
The DOWN position electrically positions the by-
draulic control vaive to apply pressure to extend the
landing gear and to energize the brake boosters. Hy-
draulic power is supplicr 1o the brakes onlv when
the landing gear selector handle 15 1 the DOWN or
EMERG DOWN positior and primary bus power s
available. An electrical solenoid prevents the landing
gear selector from being moved from the DOWN
position, with the shock siruts compressed. This safery
can be overridden if it is desirable to retract the gear
before the weight is off the landing gear scruws. The
UP position electrically positions the hydraulic control
valve so that hydraulic pressure releases the down-
locks, retracts the landing gear and closes the fair-
ing doors. Hydraulic pressure is maintained in the
system as long as the seiccior handle 15 in the UP
position. The EMERG DOWN position is used when-
ever the normal system fails to fower the gear. This
position mechanically opens the pneumatic vaive and
compressed air unfocks all three gears and extends the
nose gear. The main gears drop and lock by gravity.
To position the landing gear selector handle from one
position to another position, the handle must be putled
out toward the pilot first. then moved o the new
position. When going from the DOWN to the EMERG
DOWN position the handie must be pulled out toward
the pilot first, then pushed inboard and down to the
EMERG DOWN position. Once the EMERG DOWMN

position bas been selected the handle cannor be re-
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caurned to the DOWN position until the handle lock
has been released by the ground crew and the system
has been bled completely. An armament safety switch
has been incorporated in the landing gear selector
handle on and later aircraft so that the armament
system cannot be energized when the landing gear
selector handle is in the DOWN or EMERG DOWN
POSItion.

e
| CAUTION %
| SRR

Once the fanding gear i3 extended by the
emergency procedure, the emergency landing
gear release switch will not retract the gear.
In the event that only the main gear can be
locked down with the main system, the possi-
bility exists of back pressure in the return
hydraulic lines unlocking the main landing
gear whenever the nose gear is lowered by
means of the pneumaric system. However,
within a short time, the pneumatic system
should reactuate the downlock cylinder, re-
locking the main gears in the down position.
Therefore, the landing gear position indica-
tors must be rechecked ¢ ascertain whether
aill gears are down and locked after the
pneumatic system has beea used o lower

any gears.

EMERGENCY LANDING GEAR RELEASE SWITCH,

The emergency landing gear release switch (3, figure
i—5) is a guarded toggle switch placarded EMER-
GENCY RELEASE LG HANDLE FOR GROUND
RETRACT and is powered by the primary bus. The
switch is provided as an override switch for the land-
ing gear selector handle solencid lock. When it 1s
necessary to retract the landing gear, while the air-
craft is on the ground, the cover guard is lifted and
he emergency landing gear release switch is actuated.
This energizes the landing gear selector handle sole-
noid lock which allows the selector handle to be
moved to the UP position.

I ﬂAUHON@§

if the landing gear shock struts are over-

infiated, so as to be fully extended, it will be
possible to move the landing gear selector
to the UP position when the aircraft is on
the ground.
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LANDING GEAR POSITION INDICATORS.

The landing gear position indicators (1, figure 1-5)
are green press-to-test type lights placarded LEFT,
NOSE and RIGHT and are powered by the primary
bus. lumination of the lights indicates that the

respective landing gear is down and locked.

LANDING GEAR WARNING SYSTEM.

lndication of an unsafc landing gear is presented to
the pilot by illumination of the red warning light in
the landing gear handle and the sounding of the MA-I

warning signal (beeper) on the interphone.
Note

On aircraft with {726} not complied with, a
warning horn is installed instead of the MA-1

warning signal (beeper).

The warning light will illuminate and the signal will

sound when any of the following conditions exist:

® When the landing gear handle is DOWN and any
downlock is not fully engaged.

® When the landing gear handle is UP and any
uplock is not fully engaged.

® When the landing gear is retracting or extending.

® When the landing gear is not down and locked
and the throttle is below 82¢¢ RPM.

® On aircraft modified by {807} the signal will
sound if the gear is not focked up or locked down
regardless of the power setting.

The warning light and signal normally operate to-
gether, however, the warning signal may be silenced

by depressing the landing gear warning silence button.

Do not use the warning silencing button
while gear is in transit. If the warning horn
is silenced during gear transit, and the gear
fails to lock, the warning signal will sway
silenced and will not provide the desired
warning sound. If it is determined the gear
will not actuate to a safe position, the
silencing button may be depressed to stop the

warning signal.
Note :

The warning light in the lantjing gear handle
may be dimmed by placing tlée console lights
rheostat between the DIM and BRIGHT posi-
tions. However, when the rheostat is in the
OFF position the Janding gear selector handle
light will flluminate brightly.



® Aircraft with {674] not complied with, the
warning [ight does not incorporate the dim-

ming featuge.

Landing Gear Warning Silence Button.

The landing gear warning silence button (figure
'—13) is a push type switch placarded LG WARN
(HORN SILENCE. Depressing the button momentarily
will silence the warning signal (beeper or horn). If
the warning signal has been silenced, and the throttle

is opened above the 82 percent RPM position, then
closed again, the signal will start to sound again.

Do not use warning silence button while gear
is in transit. If the warning sound is silenced
during gear transit, and the gear fails to lock,
the warning will stay silenced and will not
provide the desired warning sound. If it is
determined the gear will not actuate to a
safe position, the silencing button may be
depressed to stop the warning signal.

Landing Gear Warning Test Button.

The landing gear warning test button (9, figure 1-5)
is the push-button-type switch placarded LG HANDLE
“IGHT AND HORN TEST. When the test button is
iepressed and held, the red light in the landing-gear-
selector handle will illuminate and the warning will
sound if the throttle is below the 82 per cent RPM
position, regardless of the landing gear position. This
test is a functional test of the warning light and
sounding device only.

BRAKE SYSTEMS.

WHEEL BRAKES.

The main landing gear wheels are provided with
hydraulically operated power brakes. Hydraulic pres-
sure, supplied by the utility system, is diverted to a
power brake valve for each wheel when che landing
gear selector handle is in the DOWN or EMERG
DOWN position and primary bus power is available.
The power brake valve is operated by depressing the
toe of the respective rudder pedal. The valves indi-
vidually meter fluid to the brakes. In the event of
utility hydraulic pressure failure an emergency brake
system is provided. Parking brakes are not provided.

! CAUTION

In the event of primary bus failure or the landing gear
armament safety circuit breaker open, or the landing
gear handle not in the Down or Emerg Down detent;
the springloaded landing gear selector valve will move
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to the neutral position and normal power brakes are
lost. Emergency brake operation is available, if selec-
ted, but the emergency reservoir will not be replenished
by the utility hydraulic system, regardless of utility
hydraulic pressure.

Anti-Skid Brakes. M and and Later

Aircraft prior 10 83 modified by 15621 and all &3
and later aircraft are equipped with @ Hyvtrol antiskid
brake system. This system assisis the pilot during the
landing operation by automatically preventing wheel
skidding which provides greater braking efficiency
and prevents tire hlowouts and flat spots. 1t s the
intent of the antiskid brakes 1o give maximum action

braking by preventing whee! skid, When applyving
y ppiving

the antiskid brake at high speeds, 0 s normal tha

the pilot will receive a pulsing or cycling braking
effect due to the mechanics of the brake. The pilor
when flying an aircraft with this brake system in

stalled, will note a sensation similar (o that which he
,

would get by o rapid series brake apphications and
releases. That s, when applving braking acton 1o
this system, it feels as if pressure has been applied
and then while still applving brake pressure, one
feels a sensation as if brakes had been released. This
cycling effect gradually decreases in intensity as the
aircraft speed is reduced. The system consists of

flywheel inertia skid  detection mechanism mounted
on each main gear axle, a spring-loaded 10 open sole-
notd shutoff valve installed i each brake control pres-
sure supply line, and the necessary clectrical com-
ponents required to utilize the skid control sigaals of
the skid detection mechanism. A switch is instalied
on each main landing gear scissor arm which curs out
the anuskid control circuir during the flight and
energizes the hydraulic brake shutoff valves from the
primary bus, to the closed position, thereby prevenung
operation of the brakes. The cutout circuit s con-
trolled by a relay with a hold time of 2.5 seconds.
Therefore, when the aircrai: touches down and the
scissor switches are opened, thie holding retays mamn-

tain the cutout circuit for 7.5

seconds o permit the
aircraft to enter a normal fanding run. Rapid tabove
25 RPM) acceleration or deceleration of either of the

main wheels causes a circuit 1 energize or deenergize

the hydraulic brake shutoff valves, o the brake cvhin:

ders. If during a landing roil, either, or both of the
main wheels begin to skid, » circuit is completed w
energize the shutoff valve which releases the brakes.
When the skid is corrected the shutofl valve s de-
energized, returning brake control to the pilot. Nor-

mal braking procedures may be used during the enure
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landing roll as the shutoff valves are spring-loaded to
the open position and are electrically energized only
when the landing gear wheels approach a skid con-
dition. The shutoff valves are installed upstream of
the emergency air brake shuttle valve to prevent any
interference with the emergency brake system. If the
antiskid circuit remains in the skid configuration for
more than three seconds, an automatically timed relay
breaks the circuit to the shutoff valves permitting
normal brake operation.

Emergency Brake System (Hydraulic).

A hydraulic emergency system is provided for the
emergency operation of the brakes. The emergency
brake system consists of a hydraulic accumulator
which is controlled by a by-pass valve. The by-pass
valve is actuated by means of a cable connected 1o a
control handle in the cockpit. To assure that the anti-
skid system does not release the brakes during emer-
gency anti-skid  shut-off
mounted on the by-pass valve. The utility hydraulic
system replenishes the emergency system automatically.
Emergency Brake Arming Handle.

The ARM EMER BRAKE handle is mounted in the
cockpit between the instrument panel and the cockpit
pedestal. Pulling the emergency brake arming handle
with normal utility pressuremerely cuts out the anti-skid
feature and the normal brakes remain in the system.
However, with utility hydraulic failure, actuation of
the emergency brake arming handle provides a maximum
of eight normal brake applications.

operation, an switch is

Note

When the emergency brake handle is pulled
the anti-skid system is deactivated.

DRAG CHUTE.

A 16-foot drag chute is installed in a compartment in
the ventral fin. When deployed, it extends, approxi-
mately 35 feet behind the aircraft and reduces landing
roll, permitting the use of shorter runways and serves
as an added safety factor for landing on slippery run-
ways or in the event of brake system failure. The drag
chute and riser cable are packed in a canvas bag and
stowed in an aluminum container in the ventral fin.
The compartment is equipped with doors, spring-
loaded to the open position, and an electrically actu-
ated latch lock and unlock mechanism controlled by
a pull-type tee handle. A shear pin has been provided
as a safeguard and will break, releasing the drag
chute, in the event that the drag chute is accidentally
released at speeds in excess of 220 knots. A properly
packed chute will deploy at speeds as low as 60
KIAS in approximately four seconds. However, to
insure consistent and proper operation, it is recom-
mended that the chute be deployed above 75 KIAS.
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To keep the chute blossomed after landing roil, ap-
proximately 70 per cent RPM or sufficient thrust 1o
attain an effective headwind of 10 knots is required.
Experience has shown that 80 per cent RPM wiil cause
scorching of the chute, when rrailing directly behind
the aircraft. Taxitng directly into strong headwinds
should therefore be avoided. The drag chute should
not be deployed before touchdown. Blossoming of the
chute during landing flare-our will result in a faster
rate of sink and a strong tendency to pitch nose down.
Estimated data shows thar chute deployment on «
dry runway with 90-degree crosswinds 1 excess of 1€
knots may cause the aircraft to leave the runway
Tests have been performed on dry runways i cross-
winds up to 30 koots with excellent resulis. On 1o
runways, however, weathervaning, due 1o crosswinds
as low as 10 knots, may result. Normally, the chute
will be found to be of great value on ¢y runways.
In the event of a go-around the drag chute must be
jettisoned as the maximum airspeed the piior can
attain with the drag chute deployed is approximately
140 knots at RPM. The

may be deployed or jettisoned if

100 per cent drag chue
battery bus powe:

is available.

Mote

If the right-hand drag chute door alone opens
in flight, the drag chute system will still

function normally and no attempt to jettison

the chute should be made. If the chute should
inadvertently deploy at any speed, it will be
automatically jettisoned without decelerating
the aircraft, if the drag chute handle is in

the full IN position.

Drag Chute Control Handle.

The drag chute control handle {figure 1—25) 15
T-handle marked PULL TO DEPLOY: ROTATE 90 .
PULL TO JETTISON. To deploy the drag churte, the
handle is pulled aft approximately two inches, closing
a microswitch which energizes the riser cable lock
solenoid. The solenoid forces a plunger between the
forward arms of a latch clamp locking the riser cable
in the drag position. Movement of the plunger closes
a second microswitch which energizes a solenoid in
the left door spring capsule releasing the door latch
and opening the door; the spring capsule on the right
door is then free to force the right door w the oper
position. As the left door swings open, a cable attached
to the door pulls the pilot chute rip pin, atlowing the
pilot chute and drag chute 1o be released in sequence.
A button is provided in the T-handle which prevenis
the pilot from returning the handle to che full forward
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position, inadvertently jettisoning the chute when it
is in the deployed pésition. To jettison the chute when
it i1s in the deployed position, rotate the T-handle 90
degrees counterclockwise and pull aft a second time.
This will electrically open the riser cable latch lock,
releasing the riser cable and drag chute for jettisoning.
The drag chute control circuit is powered by the emer-
gency bus and will operate regardless of the position
| of the battery switch. After the drag chute is jettisoned,
i the button should be depressed and the handle returned
to the full IN position to prevent unnecessary elec-
trical drain on the battery.

MNote

On arrcraft not modified by {728} the button

in the drag chute release handle is not

| CAUTION g
S -

‘to prevent inadvertent jettisoning of the

provided.

drag chute, the control handle should not be
rotated unul jettisoning is required.

INSTRUMENTS — FLIGHT.

The turn needle in the turn and slip indicator, and
the radio compass indicaior are operated from the
primary bus. The heading indicator and the attitude
indicator are powered from the AC power circuit, and
will operate from either the main or alterpate in-
verters. The accelerometer, vertical velocity indica-
wr, altimeter, airspeed indicator, the ball in the turn
and slip indicator and the Mach indicator, installed in
the instrument panel, do not require any electrical
power. The static vent and the pitot pressure head are
incorporated in a boom instailed on the left wing tip.
The pitot heater is described in Section V.

ATTITUDE INDICATOR.

The artitude indicator, Type ]-8 (3, figure 1—4) is
a non-tumbiing gyro and shows the artitude of the
aircraft in relation to the earth’s horizontal plane
during any aircraft maneuver. [t is an electrically
driven instrument receiving power from the AC bus
and will operate from either the main or alternate
inverter. The portion of the sphere, which is visible
to the pilot during level flight and in dives or climbs
up to 27 degrees, is unmarked. Relative motion of the
aircraft is indicated on the face of the instrument by
movement of the horizonral bar with respect to the
miniature aircraft in the center of the dial. Angular
displacement of the horizontal bar, with respect to
the miniature aircraft, indicates the degree of roll.
The actual amount of roll is indicated by the position
of the bank index relative tc the 10-, 20-, 30-, 60- and
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90-degree roll markings on the face of the instrument.
When the aircraft exceeds 27 degrees of dive, the
horizontal bar is held in its extreme (27 degree)
position. At this point, the word DIVE, on the upper
portion of the sphere, becomes visible. As the angle
of dive increases graduations become visible on the
sphere. These graduations are placed at the 70-, 75-
and 80-degree intervals; the 85-degree dive indication
1s reached when the trim indicator coincides with the
edge of the bull's eye. When the aircraft exceeds 27
degrees of climb, the horizontal bar is held in its ex-
treme (27 degrees) downward position and any in-
crease in climb is indicated on the sphere. The lower
portion of the sphere is marked similarly to the upper
with the word CLIMB substituted for DIVE. The
horizontal bar may indicate a pitch and or a bank
error 1n excess of 5 degrees after a loop or during a
turn. The attitude indicator will immediately begin
to correct these errors once true gravitational forces
are sensed. This characteristic error is commonly called
“sluggishness™ or "lag™ by pilots. In successive loops,
the above described error may become increasingly
greater and may cause the horizon bar to reach the
limit of its movement. This is normal in successive
loops and is not indicative of a defective instrument.
The attitude indicator may be caged manually by
means of a gyro centering device operated by pulling
the cage knob. To cage the gyro, the PULL TO CAGE
koob is drawn smoothly away from the face of the
instrument. A momentary stop will be felt when the
bank caging mechanism is engaged; as the cage knob
ts pulled further out, the pitch caging mechanism is
engaged. As soon as the caging knob reaches the limit

of its travel. it should be released quickly.

WARNING

A slight amount of pitch error in the in-
dication of the attitude indicator will result
from accelerations or decelerations. It will
appear as a slight c¢limb indication after
a forward acceleration and as a slight dive
indication after deceleration when the air-
craft is flying straight and level. This error
will be most noticeable at the time the air-
craft breaks ground during the take-off run.
At this time, a climb indication error of
about 112 bar widths will normally be
noticed; however, the exact amount of error
will depend upon the acceleration and elapsed
time of each individual take-off. The erec-
tion system will automatically remove the
error after the acceleration ceases.



CAUTION

A violent or hard pull on the caging knob
when caging the attitude indicator may dam-
age the instrument. Remember that the indi-
cator cages to the attitude of the aircraft and
not to the true vertical. Therefore, the instru-
ment should never be caged to correct in-
flight errors, unless the aircraft is in straight
and level flight by visual reference to a true
horizon.

® A slight reduction in AC or DC power, or
failure of certain electrical or mechanical
components in the system, could cause loss of
roll indication, and not cause the OFF flag
to appear even though the instrument is not
functioning properly. Therefore, periodically
in flight, the attitude indications should be
checked against other flight instruments, such
as the standby magnetic compass, or the turn
and slip, and vertical velocity indicators.

ALTIMETER.

The altimeter (34, figure 1—4) utilizes static pressure
and provides the pilot with a constant indication of
barometric altitude. Three pointers on the face of the
instrument move over a scale graduated in 20 foot
increments, with a major division every hundred feet
from zero to one thousand feet. The larger pointer
indicates hundreds of feet and makes one revolution
for each 1,000 feet of altitude. An additional small
pointer indicating tens of thousands of feet is painted
on a black disc with an extension line terminating in
a triangular section. This 10,000 foot pointer serves a
second function as a warning indicator passing through
a striped section which appears on the instrument
face at altitudes below 16,000 feet. This type of
altimeter offers improved readability and gives visual
warning if an altitude of less than 16,000 feet is
entered. The pointers and barometric scale can be set
manually by turning the knob in the lower left
corner of the instrument. To determine altimeter error,
the pilot sets base altimeter setting on the barometric
scale, then notes indicated altitude, which should be
compatible with known field elevation.
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% CAUTION g

It is possible to set the altimeter in error by
10,000 feet. This happens when the baro-
metric set knob is continuously rotated after
the barometric scale s out of view. The
knob can be rotated unti! eventually the
numbers will reappear in the window from
the opposite side. If the correct altimeier
setting is then established, the altimeter wil!
read dppr()xnmateﬁy 10,000 feet 1n error.

ENGINE OVERHEAT and
FIRE WARNING SYSTEM

- OVERHEA
REGUCE POWER. IF LicH?

EENAINS O USE EMERG
PROCEDURE

USE EMERGENCY
PROCEDURE

Figure 1 —26

EMERGENCY EQUIPMENT.
ENGINE OVERHEAT WARNING SYSTEM,

The engine overheat warning system consisting of
eight thermal switches located in the afe fuselage, and
an amber
1-26) placarded OVERHEAT and powered by the

press-to-test  iype  warning  light  (figure

srimary bus. A button-ivpe switch is instatled adjacent
vl

to the warning light and is placarded PRESS TO

TEST. Hlumination of the light when the button
depressed indicates the circuits are complete and the

system is functioning properiy.

ENGINE FIRE WARNING SYSTEM.

An engine fire warning system, consisting of thermad
switches in the forward section of the fuselage, and
a red press-to-test type warning light (hgure [--29)
placarded FIRE, and 1s powered by the prinmasy bus.
A button-type switch is mnstailed adjacent o the warn-
ing light and is placarded PRESS TO TEST. Hlamina.
tvon of cthe light when the button s <cpn'cssmi, tnci-
cates the circuits are complete and the system s

functioning properly.
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ESCAPE SYSTEM.

'he escape system extends the maximum and mini-

snum airspeed and altitudes at which escape may be
successfully accomplished, and requires a minimum of
effort on the part of the pilot. In all cases of emer-
geacy exit in flight, it is recommended that escape
e accomplished by means of the escape system, The
system consists primarily of the jettisonable canopy,
the ejection seat with automatic personal disconnects,
automat’c opening safety belt, seat man separator, and
the automatic parachute with zero delay lanyard. These
components of “the escape system are explained in
subsequent paragraphs under appropriate headings.

ESCAPE SYSTEM FUNCTIONS.
Canopy Jeftison,
Raising both hand grips on the seat causes the follow-
ing evenis 1o occur:
@ Both armrests are moved 1 the ejection position.
® The shouider harness control handle is moved to
the tocked position.
® The ejection trigger is moved to the cocked posi-
tion, arming the seat for ejection.
® The canopy locks are opened, the canopy is
opened and separated from the aircraft.

Seat Ejection.
Squeering the ejection trigger{s) causes the following
Lvents o occur:
@ T'he seat is ejected.
2 Al aircraft to seat connections are disconnected.
@ T'he automatic safety bele initiator (incorporating
a one second time delay} is actuated.
® After the seat has left the cockpit, the safety belt
initiator fires, opening the safety belt and actu-
ating the seat man separator.
® The open safety belt releases the shoulder harness
straps but retains the parachute lanyard, and zero

delay fanyard.

The seat man separator strap assembly is drawn
taut displacing the survival kit and pilot from
the seat.

® As the pilot is separated from the seat, the para-
chute timer lanyard, still connected to the left
haif of the safety bel:, will actuate the parachute
timer. If above 14,000 feet, the timer will delay
parachute deployment until 14,000 feet is reached.
if below 14,000 feet the timer will deploy the
parachute in one second. 1f, however, the zero
delay lanyard is connected to the rip cord grip,
it will override the timer and deploy the para-

chute immediately.
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Note

Aircrafc with {801} not complied with, the
seat-man separator is not installed.

CANOPY,

The jettisonable canopy is a one piece bubble type
enclosure made up of two layers of plexiglas with an
air space between them. Heated and dried air, con-
trolled by a manually operated switch, is circulated
between the two layers to de-fog the canopy. The
canopy is hinged to the fuselage in such a way that
when it is manually opened, it moves up and aft in
an arc so as to clear the pilot at all times. It is
counter-balanced so that opening and closing is ac-
complished with a minimum effort. In the closed posi-
tion, the canopy is sealed 1o the cockpit structure, for
pressurization by rubber tubes that are automatically
inflated by air pressure from the engine compressor.
A warning light indicates when the canopy is not
fully closed and locked. Controls for locking or un-
locking the canopy from inside or outside are pro-
vided. The jettison control is designed to assure jetti-
soning the canopy before cjecting the seat.

Canopy Control Lever.

The canopy control lever (figure 1-27) operates a
manual lock and has only two positions: OPEN and
CLOSE. The CLOSE position mechanically locks the
canopy to the fuselage structure. The OPEN position
releases the canopy locks and the canopy can then be
lifted to the fully open position. When fully open,
a lock automatically engages on the side hinges to
hold the canopy. These locks are released by pulling
the canopy control lever aft, past the OPEN position.
The operation assures that the canopy control lever
will be in the OPEN position before closing the
canopy. When the canopy is jettisoned, the mechanical
locks between the canopy and fuselage are automati-
cally opened.

External Canopy Control.

The external canopy control (figure i-27) on the
left side of the fuselage below the canopy, is provided
to lock or unlock the canopy from outside the cockpit.
The control is a flush yellow lever with the forward
end marked PUSH. When the forward end is pushed
in, the aft end rotates out far enough to grasp with
the hand. Moving the lever full forward unlocks the
canopy and permits the canopy to be lifted open. To
engage the lock, the lever is returned io the flush
position. When the canopy is locked from the inside,
the lever returns to the flush position.
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CANOPY CONTROLS
LOCK-UNLOCK CANOPY

EXTERIOR INTERIOR

The Manual Canopy
Jettison Switch is

Aircraft with [ 817
noi complied with,

located on the left do nct incorporate

console. the Manual Canopy

Jattison Switch.

JETTISON CANOPY AND ARM EIECTION SEAT
@ thru @83 Aircraft and LATER Aircrafs
RIGHT HANDGRIP ONLY BOTH HANDGRIPS
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Manua!l Canopy Jettison Switch. MODIFIED
WARNING

manual canopy jetson switch  (figure 1-27)
placarded MAN CANOPY JETTISON is a two posi-

tuon woggle switch with positions ON and OFF and Aircraft with (763) not complied with do
v powered by the primary bus if energized, or the not have holes in the canopy arms. On these
stundby canopy jettison battery. The switch is guarded aircraft the canopy should be jettisoned at
i the OFF position, and the guard safetied with light approximately 300 KIAS to assure canopy

breakaway safety wire. The switch arms the canopy separation in the event squibs fail to fire.
jettson circuit without arming the ejection seat. Posi-
voning the switch o ON arms the canopy jettison
arcut. The canopy s manually unlocked and pushed

up. The airstream will force it to the full open posi-

von. in the full open position the right canopy e The present inspection requirement appli-
mounting arm actuates 2 microswitch which completes cable to the 4.5 volt canopy jettison battery
@ wircunt o the canopy jettison explosive squibs at the does not determine the ability of the battery
four hinge fittings. The explosive squibs are normally to detonate the canopy squibs, therefore the
powered by the battery bus when the battery switch aircraft battery switch should be left in the

s in the ON position. In the event of battery failure, ON position until the canopy has been jetti-

1s in the OFF position, the soned.

or when the battery switcl
explosive squibs are powered by the canopy jettison
battery, which s independent of the aircrafr electrical

system. The exploding squibs separate the canopy from Note

the aircrats in the ever the squibs fail to fire, air-

stream pressure on the cimopy will cause the canopy Aircrafc with {811] not complied with do
arms o break whee they Lt the up-stop. Holes in the not have the manual canopy jettison switch
canopy arms establish the breaking point installed.



CANOPY SQUIB TEST

Figure 1—28.

Canopy Squib Test and Indicator Lights.

The canopy squib test switch (figure 1—28) is a three
position spring-loaded toggle switch placarded CAN-
OPY SQUIB TEST with momentary positions A
CIRCUIT, B CIRCUIT and an unmarked neutral
(OFF). Four adjacent lights are placarded FWD L
and R, AFT L and R. Illumination of all the lights
when the switch is held to A CIRCUIT indicates that
the A circuit to all squibs is complete. Illumination
of all the lights when the switch is held to B CIR-
CUIT indicates that the B circuit to all squibs is
complete. Either the A or B circuit can detonate the
squibs as they are dual circuits completely independent
of each other. If any light does not illuminate during
the test, the respective circuit, A or B, to that partic-
ular squib is open. The squib test must be made with
the battery switch ON and the canopy fully open. In
the full open position the right canopy mounting arm
actuates a microswitch which completes a circuit to
the canopy jettison explosive squibs at the four hinge
fittings. Energizing the primary bus with the generator
or external power has no effect on the squib test.

Canopy Open Warning Light.

The canopy open warning light (1, figure 1—4) is
a red press-to-test type light placarded CANOPY
OPEN and powered by the primary bus. Humination
of the light indicates the canopy is not fully closed
and locked.

T.0. 1F-B4(R)F-1

WINDSHIELD.

The windshield consists of three transparent panels,
set in rubber and mounted in an aluminum frame.
The center panel is laminated bullet-resistant glass
with an electrical element incorporated between the
laminations for de-icing and de-fogging. ¥ach side
panel 1s made up of twoe plexiglas panels with an
air space between them for de-fogging. Heated and
dried air is circulated between the two layers and i
controlled by a manually operated switch. A defroster
system, with a manual shut-off, directs hot air from
the engine compressor to a perforated twube thas
directs the air over the inside of each side panel. For
complete describtion of the defroster system, see Sec-
tion IV.

EJECTION SEAT.

The ejection seat (figure 1—29) is an upward cjection
type designed to eject the pilot clear of the wircral:
in an emergency. A rocker catapuit attached o the
rear of the seat provides the propelling force to ejec:
the seat. The seat incorpurates the following; canops
jettison and seat ejection controls, shoulder harness
and control, automatic spening safety belt with pro-
visions for automatic parachute and zero delay lanyard,
seat-man separator, pifot’s personal lead quick discorn-
nect, adjustable height and a bucket sear o accom-
modate an MD-1 survival kit. Aircrafe with 1801} not
complied with, have a cartridge type catapult installed
instead of a rocket catapult and the seat-man separator
1s not installed.

| WARNING

An excessively compressible seat cushion in-
creases chances of vertebra injury as the seat
will gain considerable momentum before
exerting impact on the pilot. On aircrafs
modified by {801} ¢
its integral cushion wiil properly position the
CG of the pilot in refation to the sear thrust
line for ejection only if the packed height

e MID-1 survival kit with

is 7.5 to 8.5 inches. Seat fillers consisting of
Jarge amounts of compressible mass which
compresses to less than 5 inches on ejection
will permit the CG o shift excessively dur-

ing ejection.
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EJECTION SEAT B thru 8 Aircraft

NOTE

Canopy Jettison Control and Seat
Ejection Control is provided on
right side of seat only.

SEAT—MAN SEPARATOR AND ACTUATOR.
{added by {811}}

SHOULDER HARNESS.

ARM REST.

ARM REST RELEASE BUTTON.

CANOPY ETTISON
INITIATOR, SAFETY

SAFETY BELT.
PIN AND STREAMER.

CANOPY JETTISON CONTROL. LEFT HANDGRIP

SEAT EJECTION TRIGGER.
SHOULDER HARNESS

\\ CONTROL.

FOOT RESTS.

SEAT EJECTION INITIATOR.
SAFETY PIN AND STREAMER.

N PERSONAL LEADS AND QUICK

DISCONNECT.
VERTICAL ADJUSTMENT LOCK HANDLE

AUTOMATIC SAFETY BELT INITIATOR (NOT SHOWN).
SAFETY PIN AND STREAMER.

Figure 1-29
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&Y and LATER Aircraft

NOTE

Canopy jettison conirof and
seaf ejection conirol provided
on both left and right sides of
seaf.

SEAT—MAN SEPARATOR AND ACTUATOR.

Seat-Man Separator and Actuator
added by [811].

SHOUtDER HARNESS.

,ARM REST.
, ARM REST RELEASE BUTTON.
CANOPY

JETTISON
INITIATOR.

SAFETY BELT.

SHOULDER HARNESS CONTROL.
g

SEAT EJECTION
INITIATOR.

CANOPY JETTISON
CONTROL.

SEAT EJECTION TRIGGER.

SAFETY PIN AND STREAMER.

VERTICAL ADJUSTMENT SWITCH.

PERSONAL LEADS AND QUICK DISCONNECT.

AUTOMATIC SAFETY BELT INITIATOR (NOT SHOWN).
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Canopy Jettison Control.

thru €8 aircrafr, the right handgrip (figure
1373y marked CANOPY JE1VISON, and guarded

s raised to jettison the

byoow ospring-loaded  clip, s
canopy and arm the seat for ejection. On &) and
mter aircrafe, the lefr and right handgrips (hgure
12275 are interconnected and both are raised to jetti-
son the canopy, arm the seat and tock the shoulder

harness. Raising the canopy jettison control (hand-

gripsy. arms the squib crrcurt and fires the jettison

imitintor  that develops @ high pnceumaric pressure
which is carried through flex hose to the canopy
downlock release c¢ylinder tw unlock the canopy and
actuates a second initiator. The pneumatic pressure
from the second initintor is carried through a flex line
o a0 piston type thruster which raises the canopy
approximately four inches up into the airstream which
will force it o the fuily open position. In the full
open position the right canopy mounting arm actuates

microswitch which completes a circuit o the canopy
iettison explosive squibs ar the four hinge fictings.
ihe explosive squibs are normally powered by the

battery bus when the bate switch is in the ON

sosition. In the event of battery failure, or when the
battery switch 18 gn the OFD position, the explosive
wquibs are powered by the canopy jettison battery,
which is independent of the aircraft electrical system.
The exploding squibs separate the canopy from the
aircraft. In the event the squibs fail to fire, airstream

5

nressure on the canopy will cause the canopy arms to

break when they hit the up-stop. Holes in the canopy
arms establish the breaking point

!
b

| WARNING

Aircraft with {7631 not complied with do
not have holes in the canopy arms. On these
aircraft the canopy should be jettisoned at
approximately 300 KIAS to assure canopy
separation in the event squibs fail to fire.
® ‘T'he present inspection requirement appli-
cable to the 4.3 volt canopy jettison battery
does not determine the ability of the battery
v detonate the canopy squibs, therefore the
aircraft battery switch should be left in the
ON position uniil the canopy has been jetti-

soned.

fhe canopy jettison control s safetied by installing
pin with a red streamer attached. On @ thru @D

i

w pin s installed dhrough the control handle guard
clip over the fower end ol the control, On €Y and
later aircraft the pin s installed through the con-

irob arn.
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The teft handgrip (figure 1—-29) locks the shoulder

Left Handgrip.

barness and provides a handgrip to enable the pilot
to keep his left arm from flailing during ejection.
The handgrip locks in the raised position.

Shoulder Harness Control Handle.

A two position LOCKED-UNLOCKED shoulder har-
ness control handle (figure 1-29) is located on the
left side of the ejection seat. On & thru B the
handle locks and is released for movement by pressing
down on the twp of the control handle. When the
control handle is in the UNLOCKED position (full
aft), the shoulder harness reel cable will extend to
allow the pilot to lean forward in the cockpit and
automatically retract as tension is released when the
pilot moves back. However, the inertia reel will auto-
matically lock, preventing further extension of the
cable, when an impact force of 2 10 3 G’s is en-
countered. When the reel is locked in this manner,
it will remain locked until the control handle is
moved to the locked position and then returned to
the unlocked position. If the control is in the locked
position (full forward) while the pilot is leaning
forward, as he straightens up, the harness will retract
with him, moving into successive locked positions as
he moves back against the seat. The locked position
is used when a crash landing or ditching is anticipated.
This control position provides an added safety precau-
tion over and above that of the automatic safety lock.

Note
On € thru €D aircraft, during the ejection
sequence the left handgrip must be raised to
lock the shoulder harness.
® On €0 and later aircraft, during ejection se-

quence, the shoulder harness locks auto-
matically when the canopy jettison control
is raised.

6 thru B

The vertical adjustment lock (figure 1-29) handle

Vertical Adjustment Lock Handle.

and indicator is provided for adjustment of seat
height. Raising the lever disengages four locking
pins and permits the pilot to rase or lower the
seat to any of six positions. A spring assists the pilot
when adjusting the seat upward. During the adjust-
ment the footrests remain in against the floor. With
the vertical adjustment lock handle in this position
there is no “finger” space between the adjustment
lock handle and the locking pin indicator. After the
seat is at the desired height, the vertical adjustment
lock handle is released and the scat and footrest lock-
ing pins automatically engage. If the locking pins are

fully engaged there will be "hinger™ space (approx-



imately % inch) between the vertical adjustment lock
handle and the locking pin indicator. In the event that
the locking pins are not fully engaged (indicated by
no "finger” space), jiggle the seat to permit the pins
to fully lock seat.

WARNING

After each vertical (height) adjustment of
the seat insure that the lock handle and lock-
ing pin indicator are separated by approxi-
mately % inch (2 to 34 inch). Failure of
the handle and the locking pin indicator to
separate as specified indicates one or more of
the four seat Jocking pins has not locked. Fail-
ure of the top pins to lock in place can pre-
vent successful seat ejection. Do not at-

tempt to adjust vertical height of the man-
ually operated seat while in flight.

Vertical Adjustment Switch. €D and Later

The vertical adjustment switch  (figure 1-29) is
a three position type switch spring-loaded to the OFF
position. When the switch is moved to the UP posi-
tion, primary bus power is supplied to actuate an
electric motor and screw jack mechanism to raise the
scat. The seat-locking drive mechanism will remain
in any selected position when the switch is released.
Placing the switch in the DOWN position lowers the
seat. Over-all travel of the seat is 3.75 inches.

Armrests,

The armrests (figure 1—29) are provided primarily
to hold the pilot’s arms from flailing during ejection.
Both armrests move to the ejection position when
both handgrips are raised. To provide better access to
the left and right console the armrests may be moved
from the normal (ejection) position.

On @ thru €8 aircraft, the armrest is pulled back
and engaged by a latch. To return it, an armrest
release button (figure 1-29) is depressed, and a
spring moves it forward.

On €O and later aircraft, the armrest release button
(figure 1-29) is depressed and the armrest pushed
down. To return it, the armrest is pulled up.

Ejection Trigger.

When the seat handgrips (canopy jettison control)
are raised and locked the seat ejection trigger is ex-
posed and armed. Squeezing the ejection trigger to the
handgrip mechanically fires an initiator that develops
a high pneumatic pressure which is carried through
a flex hose to fire the ejection catapult.

T.0. IF-84(R)F~1

On @ thru B aircraft, the ejection trigger is pro-
vided with the right handgrip only.

On € and later aircraft, ejection triggers are pro-
vided in both handgrips. Bach rigger is connected o
a separate initiator, either ur both of which will fire
the ejection catapult.

AUTOMATIC SAFETY BELT.

The type MA-5 or 6 automatic opening safety belt, an
integral part of the escape system extends the altitudes
at which escape may be successfully accomplished. in
a low altitude ejection, use of the automatic system
greatly reduces the time required for separation from
the seat and deployment of the parachute, and conse-
quently reduces the altitude required for safe ejection.
The automatic belt has been thoroughly tested and is
completely reliable. UNDER NO CIRCUMSTANCES
SHOULD THE BELT BE MANUALLY OPENED
BEFORE EJECTION REGARDLESS OF ALTITUDE,
No matter how fast a pifot’s reactions are, he cannos
beat the automatic operation; besides, he may not
remain conscious during an actual ejection. The belt
is cartridge operated for automatic opening during
seat ejection, but manually opened for normal opera-
tion. Automatic operation is accomphlished during seat
ejection by gas pressure from a separate automatically
controlled initiator which supplies pressure through
a length of high pressure hose that actuates a piston
inside the belt, retracting the latch rongue, and re-
leasing the belt swivel link. The link accommodates
an anchor on a lanyard leading to the parachute auto-
matic timer (figure 1—30). When the belt is manually
opened the anchor is released automatically so that
inadvertent actuation of the automatic parachute will
not occur.

Avtomatic Operation.

Automatic belt opening is accomplished as part of the
seat ejection sequence and requires no additional effort
on the part of the pilot. When the seat is ejected, a
firing pin in the initiator is pulled. One second after
the pin is pulled the initiator is fired. The time delay
feature insures that the belt will not release until the
seat and pilot are entirely clear of the aircraft. When
an automatic parachute is used, an anchor attached
to the parachute lanyard is installed over the lap belt
swivel link. (See figure 1—30 for correct instaliation. ;.
During automatic operation, the anchor remains fixed
on the left half of the open safety beit. Thus the
automatic rip cord release is actuated as the priog

separates from his seat.
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AUTOMATIC SAFETY BELT
TYPE MA-5 & 6

o Automatic Kelease
e Parachute Lanyard Anchor
0 Swivel [ink

o Manual Release

9 Shoulder Harness Loops

WARNING
‘ EH WARNING

Failure to install the shoulder harness loops
and parachute lanyard anchor in correct
sequence will prevenf separation from the
seaf after ejection.

a. Place left and right shoulder harness loop on safety
belt swivel link.

b. Place parachute lanyard anchor on safety belt
swivel link and fasten safety belt.

LOCKED CONDITION

e 2,
[ty

Swivel link released from right side of belt.
Shoulder harness loops e released from swivel
fink .

Parachute lanyard anchor e retained by shoulder
on swivel link .

Manual release Pevera locked, holding swivel link
to left side of belt.

o —

]

AUTOMATICALLY OPENED

Figure 1-30
i-58



The automatic opening safety belt should never be
opened manually before ejection for the following
reasons:
® if the belt is opened manually the escape opera-
tion is prolonged.

® Manual opening of the automatic safety bele
creates a hazard to survival during uncontrollable
flight. The opening of the safety belt during un-
controllable flight will mean that the pilot cannot
stay in his seat before ejection if negative G is
incurred.

® Manual opening of the automatic safety belt
creates a hazard to survival if the pilot decides
to crash land the aircraft. The pilot will probably
not be able to fasten the safety belt and shoulder
harness as he will be using both hands to control
and crash land the aircraft.

® T'he manual opening of the automatic safety belt
will eliminate the automatic feature of the auto-
matic opening parachute (if worn), unless the
pilot manually arms the parachute by pulling the
arming ball.

® Tail clearance is reduced by immediate separation
of the pilot from the seat, which is likely to occur
when the belt is opened before ejection.

® At high speeds the peak deceleration, due to air
loads on the seat and pilot together, approaches
the limits of human endurance. Since the decelera-
tion of a pilot alone is greater than that of the
pilot and seat together, immediate separation at
extremely high speeds could result in severe
injury to the pilot.

® Immediate separation of the pilot and seat at
extremely high speeds could result in advertent
opening of the parachute due to the pack being
blown open. In this event, fatal injuries will
probably be incurred, because of the extremely
high opening shock of parachute at this speed,
or because of serious damage to the parachute
itself upon opening at high speeds.

Manual Operation,

Refer to figure 1—-30 for proper sequence of opening
and closing the safety belt, shoulder harness, and the

automatic parachute lanyard.

SEAT-MAN SEPARATOR. MODIFIED

The seat-man separator (figure 1—29) operates auto-
matically as a part of the ejection sequence and
requires no additional effort on the part of the pilot.
The system consists of a web-strap assembly shaped
like an inverted Y, and a cartridge ()perated actuator.
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T'wo straps attached to the forward edge of the bucket
seat are routed under the survival kit to the yoke
from which a single sirap is routed up the face of
the seat to the actuator niear the headrest. When the
seat is ejected, a firing pin in the automatic safety bel:
initiator is pulled. One sccond after the pin is pulled
the initiator is fired developing a high pneumatic
pressure. ‘The high preumatic  pressure  is carried
through a flex hose to open the automatic safety belr
and fire the cartridge i the seat-man separator actu
ator. Rotary action of the actuator draws the web
assembly waut, effectivels displacing the survival kit

and separating the pilot from the seat,

MNote
Aircraft with [8011 not complied with, do

not have the seat-man separator instatled.

ZERO DELAY LANYARD.

In order to provi(ic a low-altitude escape capability,
a system incorporating @ one second delay initiatos
for lap belt opening, and a zero parachute delay (one
and zero system) is provided for ejection seat escape
systems. This system makes use of a lanyard, installed
on the parachute harness {figure 1—31), that connccts
the parachute arming fanyard to the parachute rip
cord grip. At very low altitudes and atrspeeds, this
zero delay lanyard must be connected, thus providing
parachute actuation immediately after separation from
the ejection seat. At high attitudes and airspeeds, the
Janyard must be disconnected from the rip cord grip.
thus allowing automatic parachute operation. A ring,
attached 1o the parachute harness, is provided for
stowage of the lanyard hook when it is not connected
to the parachute rip cord grip. This booking and
unhooking of the lanyard musi be done punnalls
by the pilos.

i

| WARNING

If the zero delay fanyard s left connected

while flying at high altitude, and ejection

becomes necessary, he parachute will be de-

ployed at an altitude where sufficient oxygen

is not avatlable permit safe  parachute
descent.

® If che zero delay lanvard s left connected
while flying at higi‘é speed and ejection be-
comes necessary. the time delay feature of
the parachute will e overriden and the para-

chute will be deploved at high speed, result-
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ZERO DELAY LANYARD

fo automatic
parachute

&

CAUTION

STOWAGE RING

The emergency minimum
ejection altitudes specified
for r one-second safety belf
and zero second parachute
setti: g apply when the fan-
yard is atfached to the rip-
cord grip and sofefy belf.

one second delay,

RIPCORD GRIP

WARNING

The lanyard musi be discon-
nected whenever operaling at
high altitude or airspeeds in
order that the safety-delay pro-
vided by the parochute fimer-
aneriod will not be overridden.

ZERD DELAY LANYARD HOOK

Stow zero defay lanyard here for

Attach zero delay lanyard here for
zero delay parachute deployment.

Figure 1—31 .

ing in an extremely high opening shock, in
which case injuries will probably be incurred
and the parachute seriously damaged.

® If the automatic safeiy belt is opened manu-

ally, the parachute rip cord must be pulled
manualiy.

Note
See figure 3—3 for zero delay lanyard engage-
which

altitude capabilities and speed limitations of

ment requirements show the low

zero delay lanyard-parachute combinations.

AUTOMATIC PARACHUTE.

‘Uhe automatic parachute extends the altitudes at which
escape may be successfuily accomplished. In a high
altitude ejection (above 14,000 feet) use of the auto-
matic parachute avoids deployment at an altitude
where sufficient oxygen would not be available to
permit safe parachute descent. The aneroid action of
the automatic parachute release will delay the opening
of the parachute until the pilot falls free to a safe
altitude. For ejection pelow 14,000 feet, one second

LR

after separation from the ejection seat parachute de-
ployment will commence. For low altitude ejection
use of the zero delay lanyard will open the parachute
immediately after separation from the seat.

WARNING

If the automatic safety belt is opened manu-
ally, the parachute rip cord must be pulled

manually.

AUXILIARY EQUIPMENT.

Section IV of this manual contains information on the
following auxiliary equipment: heating, pressuriza-
tion, ventilation systems; anti-icing and deicing sys-
tems: communications and associated electronic equip-
ment; lighting equipment; oxygen system; air refueling
system; automatic pilot; navigation equipment, arma-
ment and  miscellancous

equipment, photographic

equipment.
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PREPARATION FOR FLIGHT.
FLIGHT RESTRICTIONS.

Refer 1o Section V of this manual o determine the
flight restrictions imposed on the aircrafe.

FLIGHT PLANNING.

Determine cruise control data such as fuel required,
airspeeds, power settings, etc., as necessary to complete
the proposed mission from data contained in the
Appendix of the manual.

TAKEOFF AND LANDING DATA CARD.
Complete information required on the Takeoff Data
Card and the Landing Data Card. Illustration of these
cards will be found in the Appendix of the manual.

WEIGHT AND BALANCE.

Check takeoff and anticipated landing gross weight
and balance. Consult Manual of Weight and Balance
Data, 1.0, 1-1B-40 for loading procedure. Make sure
weight and balance clearance (Form 365F) is satis-
factory, Check 1o see that total weight of fuel, oil,
armament, oxygen, and special equipment carried is
suitable o the mission o be performed. Refer to
Section ¥V for weight limitations for various aircraft

configurations.

ENTRANCE TO AIRCRAFT.

Place a ladder against the iefr side of the aircrafe at
the cockpit. No external grips or steps are provided.
Open the canopy, using the external canopy control
to unlock the canopy, then raise it manually using

handgrip on canopy skirt,

PREFLIGHT CHECK.
BEFORE EXTERIOR INSPECTION,.
1. Form 781 — Check.

Check for releasc of aircrafe, status and engine

preoil requirements.

Mote
The engine will be preoiled through the
micro pump fittings whenever the o1l pump
or pressure lines have been disconnected, the
oil pump or wank drained, prior to iniual run
of a new or overhauled engine, or if the

engine has been idle for seven days.

2-2

® Engines that do not incorporate overhaul
change NO. 144 (center main bearing cool-
ing tube external and internal silver plated
washers) will be preoiled if not operated
more than 30 minutes in the past 24 hours.

2. Applicable publications — Check aboard and cur-

rent.

3. Canopy jettison control safety pin — Check in-
stalled.

4. Canopy jettison, seat ejection and automatic lap
belt initiator safety pins — Check removed.

Note
If initiator pins are installed, consult main-
tenance personnel regarding status of ejection
system. before occupying ejection seat.

5. Rocket Seat Quick Disconnect — CHECKED.
6. Armament controls — Check safe.

a. Gun arming switch — OFF.

b. External stores arming switch — OFF.

c. Pylon or tank jettison switch — OFF (guard
down).

d. Ejection seat cannon plug — Secure @& thru

258

EXTERIOR INSPECTION.
See figure 2—1.

INTERIOR CHECK — ALL FLIGHTS.

1. Enter cockpit, personal equipment — Adjust and
connect, zero delay lanyard — hook up to rip

cord grip.

a. Connect left and right survival kit parachute
attaching straps. Make sure kit fasteners are
properly positioned and pulled right.

b. Place right and left shoulder harness loops on
safety belt swivel link.

¢. Place parachute lanyard anchor on safety belt
swivel link and fasten safety belt.

d. Leave shoulder harness control handle unlocked
and adjust safety belt and shoulder harness.

e. Connect personal leads (oxygen, radio, G-suit).
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EXTERIOR

INSPECTION

NOTE

At bases where ground personnel are not completely familiar with your aircraft make sure
that the post flight and preflight are accomplished in accordance with the Technical Manval
of Inspection Requirements, T. O. 1F-84(R)F-6 or WC 1F-84(RIF-6 PEPC.

Starting at the aft canopy make a complete extetior inspection. Check all surfaces for cracks, distor-
tion, loose or missing rivets, signs of fuel, oil and hydravlic leaks; check that oll access panels are
secured and accomplish the following specific check.

1. AFT CANOPY

a. Fneumatic compressor compartment.
(1) Check pressure 2500-3000 psi.

(2) Close and secure door.
b. Hydraulic fluid reservoir — check gage and door secured.

c. Jil tank — check cap installed.

Figure 2-1 (Sheet 1 of 2}
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Z. FORWARD FUSELAGE

Ducis and screens — Condition and cleanliness
Static ports — Open

Brake accumulalor — 450 - 55C PSI

General area — Check for fuel or hydraulic leaks
Camera poris — Windows clean and secure
Nose gear check

{1} Strut — Correct extension

{2} Tire — Condition, inflation, slippage mark
{3) Ground wire — condition

{4} Foiring doors — condition and security

. Oxygen filler valve — cover secured.

. All access doors and hatches — Secured.

SR AN g a

3. RIGHT WING

Pylon jettison pressure — 1600 (=100} PSI

Pylon tank jettison pressure — 2000 (100} PSl

Right main geor check

{1} Tire — Condition, inflation,

{2} Tire valve — Correct short type valve stem with flush cap.

d. Wheel well check — External tank ground refuel switch cover secured and ground refuel
panel cover secured.

oo a

4 AFT FUSELAGE

Utility hydroulic system accumulator — 500 - 600 PSI
Power hydraulic system accumulator — 500 - 600 PSI
Hydraulic drain ports {3 on each side) — check for leaks
External tank fuel caps—Secure

o0 e

5. DRAG CHUTE COMPARTMENT

a. Riser cable end fitting — In cable hook jaws

b. Ground handling pin — removed, pip pin — properly installed on
jeft door

¢. Check for moisture, fuel, oil or hydraulic fluid.

d. Secure door.

6. LEFT WING

a. Pito? static boom — cover removed, condition
b. Left main gecr check
{1} Tire — Condition, inflation, slippage mark
{2} Tire valve — Correct short type valve stem with flush cap.
¢. Pylon jettison pressure — 1600 {2100} PSI
d. Pylon tank jettison pressure — 2000 (+100) PSI

Figure 2—1 (Sheet 2 of 2)
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WARNING E; WARNING

Failure to attach personal equipment cor- ® The oxygen diluter lever must be returned
rectly will prevent separation from the seat to the NORMAL COXYGEN position as soon
after ejection. Refer to figures 1-30, 1—31 as possible, because the use of the 100 per-
and 4—13. cent oxygen throughout a long mission will

. e s so deplete the oxygen supply as ¢ be
When an Anti-G suit is worn, route the hose lep ¥& supply

under the lap belt to prevent possible inad-
vertent actuation of the lap belt manual °
telease should ejection become necessaty.

hazardous to the pilot.

Arrange oxygen hose so as not (o interfere
with full stick travei
® If G-suit is not used, make sure hose is

properly stowed to preveat interference with

control movement. Note

The liquid oxygen gage should read between

four and four-and-one-half liters when the

2. Seat vertical adjustment lock handle—Locked (5/8- oxygen system is fully charged. Do not be
inch gap @ thru @8). alarmed that the gage does not read five

liters, since it is impossible 1o charge the

liquid oxygen converter 1o five liters. Use the

WARNING oxygen duration chart to determine your

oxygen duration for the indicated supply.

After each vertical (height) adjustment of
the seat on aircraft & thru @3, insure that 4. Trim switch — Not sticking.
the lock handle and locking pin indicator are
separated by approximately 5/8 inch (V2 to
34 inch). Failure of the handle and the latch
to separate as specified indicates one or more
of the four seat locking pins has not locked.

Check for security of mounting on the control
stick. Operate the trim switch in all four ON
positions and note that it automatically retarns
to the OFF position when released. If the switch
sticks in any of the ON positions, enter this fact

Failure of the top pins to lock in place can

prevent successful seat ejection with a red cross on Form 781 and do not fly the

aircraft.
3. Oxygen system check — Complete, diluter lever — % CAUTION |
as required.
Refer to Section 1V for oxygen system check. Do not twist the grip as such action way

cause the grip to pecome less secure.
For protection against carbon monoxide gas con-

tamination when taxiing or run-up directly be-
hind another aircraft or during run-up with
tail into the wind, the following precautionary

Left Console.

procedures will be used: 1. All circuit breakers — IN.

a. Before starting engine, don oxygen mask and 2. Engine screen switch — AUTO or EXTEND.
place diluter lever at 1009% OXYGEN posi- . o
tion 3. Alternate trim switch — NORMAL.

b. Use 100 percent oxygen during ground op- 4. Wing flap lever — Neurral.

eration and takeoff when monoxide gas con- 5. Speed brake switch — IN
tamination is suspected.

6. Throttle — CLOSED.
¢. Use NORMAL OXYGEN position when con-

tamination is no longer suspected. 7. Air refueling switches — DOWIN.

b
1
(=]
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8. Fuel shut-off vaive swiiches — UP.
4. Emergency bus circuit breaker test light — Test.

| 10. Landing gear handle—Normal down and in detent.

Center Panel.

i. Altimeter, accelerometer, clock — Set.

| CAUTION %
S

Be sure the 10,000 foor pointer on the altim-
eter is set correctly.

2. Emergency brake handle — In.
3. Drag chute handle — in

4. Viewfinder emergency door switch — NORM.

Y

All other center panel switches — OFF.

(Generator switches — OMN.

[N

el

. Volimerter selector — BUIS.

Right Console.
i, Al circuit breakers — IIN.

2. Cabin pressure and temperature switches — As
desired.

3. Camera compartment temperature switch—AUTO-

MATIC.
Refer to section !V for manual operation.

4. Camera compartmen: temperature shut-off switch
— ON.

5. Windshield defroster switch — ON.

6. All other right console switches — OFF or Normal.

INTERIOR CHECK — NIGHT FLIGHTS.

L. Al lights — Check.

a. Console lights — Check.

=8

. Instrument panel iights — Check.
c. Position lights — Check.
d. Landing lights — Check.

e, Taxi light — Check.

i. Air refueling recepracle or probe light — Check.

g. Auxiliary hand light — Check.
BEFORE STARTING ENGINE.
i. External power or battery switch — ON.
2, Warning lighes — Check.

3. Altitude Indicator—Caged (hold until inverter is
turned on).

Mote

Use the alternate inverter if starting on
bartery and the main inverter if using ex-

ternal power.

4.
5.
6.

Applicable inverter—ON.
Fuel quantity — Check.

Exhaust and intake areas — Check clear.

STARTING THE ENGINE.

1.

2.

3.

Note

When making a battery start, the wing and
forward pump pressure, and booster pressure
warning lights will remain illuminated until
the RPM reaches the generator cut-in speed,
and the secondary bus is energized.

Fuel tank selector — ALL TANKS.
Note

If fuel tank selector binds turn the engine
over by using the engine crank switch, or
hold pressure against the fuel rank selector
toward any on position while making a
normal start. As the engine picks up speed
the selector will free up and if positioned to
a tank containing fuel, a normal start will
follow. The engine-driven fuel pump de-
pends upon engine fuel for its lubrication.
Therefore, operating this pump without fuel
may cause pump damage.

Throttle — IDLE.

Note

Index the starter switch to START immediate-
ly after the throttle is moved to IDLE.

Starter switch — HOLD to START.

Approximately three seconds are required to
energize the combustion starter, engine primer
and ignition timer.

Observe EGT gage to ascertain engine light
off and to assure that maximum EGT will not
be exceeded. EGT may be controlled by re-
tarding the throttle toward OFF not to exceed
balf way.

WARNING

The starter switch shall not be actuated
more than one time during any starting cycle.

Note

If maximum EGT is anticipated the follow-
ing procedure is recommended as an alterna-
tive for steps 2 and 3.
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JET WAKE
VELOCITY

DISTRIBUTION
FT/SEC

Sea Level — Static
Military

JET WAKE
TEMPERATURE
DISTRIBUTION

DEG F

Figure 2—2
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@, Throttle—CLOSEL.
h. Engine crank swiich—ENGINE CRANK and

simultaneously depress air start switch.

Note

The engine starter is very efficient in that it
will normally cause {he engine to attain maxi-
mum starting RPM (approximately 2,000 RPM)
in a maximum of 3.5 seconds. In order to
assure a satisfactory fight off, the throttle
must be in the idle detent when engine speed
is increasing through the 15-18 percent RPM
range.

¢. When RPM reaches 15-18 percent, throttle-

TR
iDLE.

. As RPM rises through 30 percent RPM or 300 EGT,
whichever comes firsi, starter switch—-STOP—
START.

As the RPM rises through 30 percent RPM, place
the starter switch to STOP-START for approxi-
assure that the primer valve

mately 2 seconds {o
is closed and the cireuit to the engine ignition is
broken.

0il pressure—Check.

When engine speed has stabilized at idle (36 to
42 perceni RPM for §65-3 engines and 42 to 48
percent RPM {or J65-7 engines), check that the
oil pressure is within limits. If there is no oil
pressure after 60 seconds, or if pressure drops
after a few minutes ground operation, shut down
and check for biown iines or for congealed oil.
6. Engine instruments—-Within limits.

 Main inverter—ON {(ALT inverter—OFF).

Note
When the ambient air temperature exceeds
32 C (90 F) maintain idle RPM exhaust gas
temperature within iimits by manually ad-
vanciog the throttle ic 2 higher RPM.

CAUTION

During static ground operation, the engine
should not be operated in the 60-82 percent
RPM range except during acceleration or de-
celeration through this range.

8. If external power used—Disconnect and battery
switch ON.

TALSE $START PROCEDURE.

An unsuccessful start wiil result if the exhaust gas

temperature reaches maximum allowable for start, or if

the FGT does not commence to rise before the engine

2-8

has accelerated and then decelerated to 17 percent RPM,
or if idle RPM is not obtained within 60 seconds after
energizing start switch.

{ cnmon_}
Before attempting a restart, place starter switch
in STOP START position momentarily, close
throttle and allow the engine to stop. Be sure
all fuel has completely drained from the com-
bustion chamber by observing the drain valve.
Restart only if ‘“hot start’’ conditions have not
been exceeded. If the engine fails to start after
one attempt, the starter air storage bottle must
be recharged and external power must be used
to recharge the starter fuel accumulator. If the
engine fails to start after two starting attempts,
a 45 minute cooling period is required before
making a third attempt. Unlimited single starts
at 30 minute intervals may be made thereafter.

WARNING

If a start is attempted and combustion does not
occur in the starter, fuel can drain into the pants
duct area and possibly into the generator ducts
causing a fire hazard. When a false start of the
combustion starter occurs, actuate the rotor test
switch to scavenge the starter with air. Make a
thorough inspection of the compressor inlet for
latent fuel, which should be removed before the
next start. Wait for completion of engine fuel
system drainage before attempting another start.
If a start is attempted and the attempt is accompa-
nied by a loud noise for approximately }; second
indicating that combustion has taken place in the
starter, and no engine RPM is indicated, the
starter has become disengaged from the engine.
Additional start attempts will not remedy this
situation. Another start should not be attempted
until the starter has been removed from the en-
gine and the condition responsible for the un-
latching has been corrected.

ENGINE GROUND OPERATION.
WARMUP.

No warmup period is required. Takeoff may be ma
immediately if engine instruments show normal rez
ings. However, some engines will not acceler:
properly when they are cold and will therefore requ
a short warmup period in order that the accelerati
limits (See Section V) are met.



During static ground operation, the engine
will not be operated in the 60-82 per cent
RPM range except during acceleration or de-
celeration through this range.

Note

In the event condensation in the form of
mist or snow is blown into the cockpit from
the air conditioning-outlets and is found to
be objectionable to the pilot, the cabin vent
switch can be positioned to RAM, or a higher
temperature selected on the cabin tempera-
ture selector.

In the event warmup or ground operation is
accomplished approximately 8-10 minutes of
steady operation at 100 percent RPM or
maximum EGT is normally required to ob-
tain stabilized EGT readings after starting
a cold engine. A stabilized operation tempera-
ture is one that will remain constant for
three individdal readings taken at 30 second
intervals. In many instances it is necessary to
monitor the throttle 1o preclude prolonged
overtemperature operation. Therefore, when
possible, “stabilized operating temperarures
should be achieved by slowly advancing the
throttle to 100 percent RPM or maximum
EGT whichever occurs first. In the event EGT
limits are reached prior to 100 percent RPM,
the throttle may be advanced slowly as tem-
perature decreases.

T.0. 1F-84(R)F 1

RPM AND FUEL FLOW FLUCTUATION,

Refer to Section V tor RPM and fuel flow fluctuation
limits.

BEFORE TAXIING.

1. Communications and navigation equipment—ON.
2. IFF SIF-STANDBY.
. Hydraulic pressure—Check.
Static pressure should be 1400-1600 PSI.
4. Speed brakes—Check operation then IN.
5. Flaps—Full down ther return to take off (50 per-
cent).
6. Loadmeter—Approximately 0.25 to 0.5
7. Voltmeter—Check all positions within range.
8. Pitot heat—check climatic.
Check operation of pitof heater by turning heater
on and feeling pitot head for heating (assisted
by crew chief).
9. Canopy dry air switch—Climatic.
10. Rudder trim—Check.
11. Stick trim—Check.
Actuate and check operation of the stabilator

and ailerons. Check =ileron trim light ON, and
stabilator aligned.

12. Communication, navigation, and camera equipment-—
Check operation.

a. Command radio-Check necessary frequencies
and guard frequencies.

b. Radio compass—Check all positions then turn
to first desired position (Unmodified).

1-9
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c. TACAN—Check operation (Modified).
I d. Camera switches—ON. if applicable. Check

camera operation.

13, Seat safety pins—Remove, show to crew chief and
stow.
14, Landing gear safety clips (nose, left and right

gears) removed, display for pilot and stow.

15. Brakes—Check operation
Check for firm and positive brake pedal feel.
Individually depress hrake pedals and note fluc-
tuation of utility hydraulic pressure each time a
brake pedal is depressed.

16. Chocks—Removed

TAXIING.

Remove chocks, release brakes and increase power
until aircraft starts to move. Once the aircraft is mov-
ing, taxi at the lowest practicable RPM to conserve
fuel and avoid damage from tailpipe blast. Brakes are
required for steering as the rudder is ineffective at
low speeds and nose whee! steerfing is not provided.
The brakes are quite sensitive and care must be used at
all times, if jerky operation is to be avoided. When
the aircraf: is fully loaded with external stores, a
much higher RPM is necessary to start the aircraft
rolling. When heavily loaded, the rurning radius must
be slightly increased to prevent excessive side loads on
the struts and tires. Limit taxiing to a minimum as the
aircraft range is decreased by the high rate of fuel
consumed during taxiing. Fuel consumed during
raxiing is approximately 15 to 25 pounds per minute.

CAUTION

During taxiing, avoid engine operation in

the 60-82 percent RPM range.

® Do not taxi with canopy open when wind
gusts or taxi speeds will exceed 40 knots.

® Do not rest arms on canopy rails when
canopy is open, as injury will result if the
canopy unexpectedly closes during taxiing.

Avoid excessive use of brakes during ex-
tended taxiing. Expander tubes may become
overheated and fail.

1. Flight instruments ~-Check operation.

7. Windshield defrosting—As required.

BEFORE TAKING RUNWAY.

I. Recheck — Pins, lanyard, trim, flaps and speced

brakes.
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2. Canopy — Closed and locked.

3. Engine screens — As required.
Extended screens reduce takeoff thrust approxi-
mately 4.4 percent.

4. Pitot heat switch — Climatic.

5. Fuel quantity — Check (1200 lbs min) and set
fuel quantity selector to MAIN.

6. Flight controls — Check for free and correct move-
ment.

RUNWAY CHECK.

1. Flight instruments — Check.
a. Heading indicator — Check with runway.

b. Attitude indicator — Check setting along with
indices.

2. Engine acceleration and overspeed — Check.
Advance throttle in one second from 47 percent
(IDLE) RPM to 100 percent RPM. The engine
should accelerate to 100 percent RPM (and not
exceed 101 percent) in15 seconds at sea level
within EGT limits. Refer to Sections V and VII.

Note

This check is required only prior to first
flight of the day. It may be performed prior
to any flight if the pilot thinks it necessary.

3. Engine instruments and hydraulic pressure gage
— Check.

4. Aro ready switch — ATO READY (for ATO take-
off).

5. IFF/SIF — NORMAL (mode and code as briefed).

TAKEOFF.
1. Throttle — Military Thrust.

2. Release brakes.

a. Maintain directional control, by minimum use
of brakes until rudder effective speed of ap-
proximately 60 KIAS.

b. If using ATO, ATO switch — depress when
IAS reaches value determined from the Ap-
pendix.

¢. Check aircraft acceleration, by checking IAS at
predetermined points on runway.

d. Leave control stick in neutral, until rotation
speed is reached.

3. Go-No-Go speed — Check.

a. At rotation speed (5 knots below lift-off), use
necessary stick travel at such a rate that it will
assume the pitch angle for takeoff ar the recom-
mended lift-off speed.



P 2. Release bqu'és

. Throttle—MILITARY THRUST
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‘a.{ At rotation speed use
| necessary stick travel:

. Go-no-goEpeed— CHECR:

\ d. Leave conirol stick neutrai
\ ¢. Check aircroft acceleration

b. If using ATO, ATO switch—DEPRESS

a. Maintain directional controi

Figure 2-—-3.

\ WARNING I

% Make certain aircraft is rotated at correct
speed.

® FEarly rotation increases drag.
® Late rotation increases takeoff run.

® Do not rotate to an excessive nose high atti-
tude.

See figure 2—3 for typical takeoff.

ASYMMETRICAL TAKEOFF.

Asymmetric takeoffs can be accomplished without
difficulty provided aileron boost is available. In the
event of complete hydraulic failure it is imperative
that the stores be jettisoned immediately as the aileron
stick forces will be excessive, The following proce-
dure is recommended for an asymmetric takeoff.

a. Takeoff speed should be approximately 10 knots
higher than the recommended takeoff speed
for corresponding gross weight as noted in the
Appendix.

b. Use brakes in coniunction with the rudder o
maintain directional contro! until the rudder be-
comes effective at approximately 60 knots.

c. As much as ' aileron travel may be required
to maintain a level attitude.

d. Takeoff distances will be increased approxi-
mately 15 percent §

Appendix due to the use of brakes and higher

rom that shown in the

takeoff speed.

ASSISTED TAKEOFF.

The effect of ATO on aircraft wim is slight as the
units are installed near the fuselage center line. No
special technique is required. fakeoff performance
will depend on the speed at which the ATO units are
fired during the takeoff run. Refer to the Appendix for
the ATO cut-in speed for a two or a four ATCO unit

takeoff.

FAILURE OF ASSIST TAKEOFF UNITS.

In the event of failure of one or more of the ATCO
units during takeofl, rapid change of trim will not be
necessary as the ATQ uaits are close o the center
line of the aircraft. Takeoff distance will be increased

as noted in the Append:
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AFTER TAKEOFF — CLIMB.

T

o

. Landing gear selector handle — UP.

The landing gear will retract in approximately
1D seconds ar normal temperatures. Do not ex-
ceed 190 KIAS until landing gear is up and
locked.

When definitely airborne move landing gear se-
lector to the UP position, feel for definite en-
gagement in the detent. Check landing gear
position indicators and warning light.

[ CAUTION %
§

Do not use Warning Silencing Button while
gear is in transit. if the warning sound is

silenced during gear transit, and the gear
fails 16 lock up, the warning will stay silenced
and will not provide the desired warning
sound, If it is determined the gear will not
actuate ¢ a safe position, the silencing but-
ton may be depressed to stop the warning

signal.

Wing flap fever — UP ar 190 KIAS MIN.

After all obstacles are cleared, retract flaps.

. ATO jettison switch — Depress, ATO ready switch

— OFF (:if applicable.
jettison ATC units when at a safe altitude, by
depressing ATO jettison switch.
Leave throttle in military thrust until the aircraft
reaches a2 safe altitude observing the time limit
specified.

. Engine screen switch — As desired.

. Pneumatic compressor switch — ON {(unmodified

aircrafo).

. Armament and gun heater switches — As desired.

&

Note

Leave pylon tank air pressure switches in
the OFF position until the forward tanks
fuel level drops. This procedure will purge
the fuel transfer lines of air.

Pylon tank air pressure switches — OUTB'D or
INB'D.

Check external tank feeding (Refer to Section
Wik},
Eagine and elecirical indicators — Normal read-

ings.

2-12

Note
Engine RPM droop during climb is sometimes
encountered. Engine RPM droop when en-
countered, usually starts appearing at 10,000
feet and increases with altitude, An RPM
droop of 113 percent RPM at high altitude is
considered acceptable.

9. Oxygen diluter lever — NORMAL OXYGEN. '
10. IFF/SIF — Check.
If positive operation of the normal mode of l
IFF/SIF has not been established during de-
parture with an air traffic control facility, a

check should be made with such a facility as
soon: after takeoff as flight conditions permit.

Note
For aircraft operating on Radar Controlled
Airways or through Positive Controlled Air-
space this check must be made before enter-
ing.a radar advisory area. If the IFF/SIF is
inoperative, consult the appropriate FLIP
publications.

11. Zero delay lanyard — Disconnect.
Refer to zero delay lanyard engagement require-
ments chart in figure 3—3 for altitude at whic

to disconnect.

12. Defroster Control—ON. I

13. Altimeter—Reset in accordance with FLIP.

EN ROUTE.

® Autopilot — Engage if desired (if installed).
Trim aircraft for wing-level flight, desired pitch
trim and directional heading.

Hold stick firmly to prevent any malfunction
from resulting in an abrupt maneuver and en-

gage autopilot switch.

WARNING

Do not engage autopilot above 320 KIAS
below 27,500 feet.

® Do not engage autopilot when close to the
ground or near other aircraft.

® Pneumatic compressor switch — OFF after 30

CAUTION ;

The compressor should not be operated for
more than 30 minutes continuously to pre-

minutes.
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vent overheating and possible compressor ex- Note

plosion. Therefore, if the storage bottles take Due to the large mass of glass in the bullet-
an excessive amount of time to refill, the com- proof windshield, it is essential that the defroster
pressor should be shut off. be turned on during climb to altitude.

Since a  descent often cannof be anticipated
30 minutes in advance, the defroster should
® Oxygen — Check. be turned on whenever an altitude of 20,000
® Pressurization — Check. feet is reached, and ieft on for the duration

® Heading indicator — Check. of the flight. During the ground support mission

® Fuel check, every 30 minutes.

the defroster should be turned on immediately
after takeoff. If it is found tha{ the defroster air
is excessively uncomfortable, the defroster valve
should be closed down to some intermediate

position, but should not be turned off. unless
! CAUTION 5 during fow altitude summer operations.

® Engine instruments — Check.

. 2. Pneumatic compressor switch—OF .

The throttle may have w0 be retarded to N

keep the exhaust gas temperature within 3. Zero delay lanyard—CONNECTED

specified limits. If necessary wo throttle back 4. Oxygen—100 percent OXYGEN if desired.

below 35,000 feet altitude in order to main- 5. IFF /SIF—Check

tin stabilized exhaust gas temperature within Within one hour prior to estimated time of fanding,
limits a notation should be made of this apositive IFF /STF check should be made with ais-
tact on the Form 781. traffic control facility.

6. Altimeter—Reset in accordance with FLIP.

7. Defroster control—as required,

FLIGHT CHARACTERISTICS.

Refer to Section VI for detailed information on the
awrcraft flighe characteristics,

BEFORE LANDING.

See figure 2—4 for typical ianding pattern.

DESCENT. ® Enter initial approach pattern ar 300 KIAS.
Note Pitch trim may be used throughour the pauers
. . . to lighten stick loads.
When  descending, consideration must be &

. . . SO L
given 1o keeping the pylon tanks pressurized ® Speed brake switch — OUT on break.

o prevent them from collapsing. Refer 1o ® Throttle — Retard momentarily to check warning
PYLON TANK PRESSURIZATION in Sec- system,
ton VIL ® Reduce speed o 225 KiAS
l 1. PITOT heat switch—Climatic. ® (l;llaintain break altitude and 225 KIAS until gear
own.

a3
[
=t

€3
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LANDING PATTERN (TYPICAL)

o AIRSPEEDS GIVEN ARE BASED ON LANDING GROSS WEIGHT OF 16,000 POUNDS.
o AIRSPEEDS FOR OTHER GROSS WEIGHTS WILL BE FOUND IN THE APPENDIX.

® ADD 5 KNOTS TO THE BASE LEG AND FINAL APPROACH SPEEDS FOR EACH 1,000
POUNDS OF FUEL ABOVE 1,000 POUNDS.

Maintain break altitude until
225 KIAS then gear down

CAUTION
Do nof use horn silencing
button while geor is in
fransif.

Full flaps during base um
190 KIAS minimum.

Londing gear down
and check locked.

Utility hydraulic pressure — check
to insure brake operation.

T

i' f’/

/

Figure 2—4
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Reduce speed to 225 KIAS

Enter initial approach pattern
at 300 KIAS,

Throttle — retard momentarily
to check warning system,

Speed Brakes — QuT

Retract flops and apply
brokes as required.

With Drag Chute, aliow nose to settie
immediotely and deploy drag chute.

Without Drag Chute, hold nose high,

at 100 KIAS, lower nose.

Touchddwa, in nose high attitude at
speeds recomtenged in the appen-

NOTE

The term Fence is the point where
monitoring airspeed ceases and full
. aftention is given io flare-out & landing.

3
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1. Compute final approach and touchdown airspeeds.
2. Speed Brakes — OUT.

3. Landing gear — Down, and locked — Check.
Landing gear will extend and lock in approxi-
mately six seconds at normal temperature. The
raxi light may be used as an indicator that nose
gear is down and locked (observed by mobile
control )|

i

| CAUTION %
[ .

&
Do not use Warning Siiencing Button while

gear is in transit. If the warning sound 1is
sitenced during gear transit, and the gear
fails 16 lock down, the horn or signal will
stay silenced and will not provide the desired
warning sound. If it is determined the gear
cannot be locked down, the silencing button
may be depressed to stop the warning signal.

4. Flaps—Down during base turn, maintain 190 KIAS.
5. Flap Handle—Neutral (after confirming that flaps
are fully extended).

6. Utility hydraulic pressure—Check to insure brake
operation.

LANDING.

MNote

Landing with fuel in the external tanks re-
guires that a good landing technique be em-
sloyed to prevent wrinkling or buckling the
wings during such landings.

it is recommended thar the drag chute be
jettisoned  prior  to  stopping to  prevent
damage to the chure through contact with
the runway or prior ¢ using high power be-
cause engine exhaust may burn the shroud
lines.

NORMAL LANDING.
Refer to the Appendix for approach and landing
speeds. Ground roll distances in the Appendix are

hased on maximum braking.
® Jouchdown in a nose high artitude.

@ 2. Without drag chute, apply enough aft stick
to hold nose high for aerodynamic drag. (Don't
drag tail.) Lower nose at 100 knots.

b. With drag chute, allow nose to settle to ground
immediately and deploy drag chute.

b
)

i

s3]

Due to the faster sink rate and a strong
tendency to pitch nose down upon drag
chute deployment, all three wheels should be
on the ground prior to deployment. Do not
push drag chute control handle back in after
deploying drag chute as this action will jetti-
son the drag chute.

® Do not apply hard brakes until nose wheel
has contacted the ground so as to minimize
Janding load on the nose wheel strut.

® With nose wheel on ground, retract flaps and
apply brakes as required.

Note

Directional control is good throughout the
entire landing roll. However, at speeds be-
low approximately 50 knots, brakes are also
required for directional control.

MINIMUM DISTANCE LANDING ROLL ON DRY RUN-
WAY — WITH OR WITHOUT DRAG CHUTE.

Refer to Appendix for approach and landing speeds
and ground roll distances. For a minimum distance
Janding roll the following procedure is recommended:

a. Turn on to the final approach should be made
further out than normal.

b. During final approach, reduce speed to pre-
computed final approach speed for the aircraft
gross weight as shown in the Appendix and
adjust power so that a 200 to 300 FT/MIN rate

of descent can be held.

c. Immediately prior to touchdown, reduce power
to IDLE and touchdown at recommended touch-
down speed for the aircraft gross weight as
shown in the Appendix.

d. On touchdown allow the nose wheel to settle
to the ground immediately and deploy the drag
chute, if installed and raise wing flaps. Apply
braking while gradually applying aft stick.
Continue to increase braking so as to hold the
nose wheel on the ground as aft stick is ap-
plied. Optimum braking is obtained when full
aft stick is reached with the nose wheel still
on the runway.
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LANDING ON WET OR ICY RUNWAYS,

The procedure for landing on wet or icy runways is
covered in Section IX.

LANDING WITH EXTERNAL LOAD.

The procedure for landing with external load is the
same as for normal landing except the speed will be
higher because of the higher stalling speed due to the
greater weight. Caution must be exercised when land-
ing with fuel in the pylon tanks because the load
applied to the wing structure may cause wrinkles in
the wings unless very smooth landings are made.

CROSS WIND LANDING.

‘I he procedure for cross wind landing is the same as
for normal landing. However, if the drift appears ex-
cessive, the upwind wing may be lowered just before
contact. During landing roll, the aircraft can be held
in a straight path with the rudder until speed reduces
to approximately 70 knots. At the lower speeds, direc-
tion is controlled by the use of the brakes. Refer to
crosswind landing charts in the Appendix of this
manual.

EMERGENCY LANDING.

Refer to Section 111 for procedure in event of an emer-
gency landing.

TOUCH AND GO LANDING.

Touch-and-go landings introduce a significant element
of danger because of the many rapid actions which
must be executed while rolling on the runway at high
speed or while flying in the immediate proximity to
the ground. Therefore touch-and-go landings should
be made only when authorized and directed by the
major command concerned. The following procedure
is recommended:

a. Throttle — Increase o 100 percent RPM while
retracting speed brakes.

b. Instruments — Cross check for proper indica-
tions.
Throttie should be moved smoothly 1o avosd

overtemperature, »m.'erspeed , etC,

c. Airspeed — Accelerate to proper airspeed {ap-
proximately 140 knots with no external stores,
before attempting lift-off ).

Jd. Landing gear — Retract when safely airborne
and raise wing flaps between 190 and 225 KIAS.

e. Landing lights — 'or night go-arounds, retrace
landing lights as soon as pracuicable.

GO-AROUND.

The decision to go-around should be made as soon as

possible. See figure 2—5 for a typical Go-Around

MILITARY
THRUST and simultaneously return speed brake
switch to IN.

1. Throttde — Open smoothly to

b

Drag chute — Jettison if deployed.

3. Landing gear — Retract when definite rate of clumb
is established.

Observe airspeed limnitations for landing gear
retraction. {190 KIAS}.

4. Landing flaps — Retract between 190 and 223
KI1AS.

% WARNING

Approximately 300 pounds of fuel are re-
quired for a go-around.

2-17
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GO-AROUND
(TYPICAL)

O e

1 Throttle— MILITARY THRUST, speed brake switch—IN.
7. Drag chute—Jjettison if deployed.
% Landing gear—Retract if airborne.

Caution

Observe airspeed limitations
for landing gear instructions.

‘ 4. banding flaps—Refract between 190 and 220 KIAS.

D —
- IR ‘

Note

THE DECISION TO GO-AROUND SHOULD BE
MADE AS SOON AS POSSIBLE.

Figure 2—5




AFTER LANDING.

9.
10.

11,
12.

. Drag chute — Jettison while rolling straight (it

used ).

Stop aircraft off runway.

Pitot heat switch — OFF.

Pylon tank air pressure switches — OFF.
Engine screen switch — EXTEND.
Speed brake switch — IN.

Wing flap lever — NEUTRAL.

. Drag chute handle —IN (1f used).

Reset drag chute handle to preclude discharging
batrery.
Windshield and canopy defroster — OFF.

IFF SIF and navigation radios — OFF.

Note
Turn 1FF SIF off as soon after landing as pos-
sible. This wiil eliminate signals from taxiing
or parked aircraft which would block the
controller’s scope and interfere with control

of airborne aircraft.

Seat pins — IN.

Taxi to parking area.

i CAUTION g

Do not open canopy when wind gusts or
taxi speeds will exceed 40 knots.

ENGINE SHUTDOWN.

1.

wWN
° ©

o

[N, R

Main inverter switch — OFF.
Alternate inverter switch — OFF.
Command radio — OFF.
Engine screen switch — RETRACT.
Wheel chocks — In place.
Throttle — CLOSED.

Note

If the engine RPM has not exceeded 60 per-
cent RPM during taxiing the engine can be
shut down immediately, otherwise idle the
engine for one minute prior to shutdown.

6.

the fuel rank sefector n

is used make an entry inn the

BEFORE

T.O. F-84(R)F-"

. Engine run down time — Check.

After engine stops. fuel selector — OFF.
The fuel selector is wurned off after the engine
has stopped to prevent it from sticking it the

OFF position.

ANl switches except generators — OFF.

§ CAUTION |
z

b e e

Turning the batiory switch off before the

engine stops may allow hydrautic fluid o
leak past the landing gear selector valve and

release the landing gear downlocks.
o o

IF ENGINE FAILS TO STOP WHEN THROTTLE 15
CLOSED.

If closing the throttie does not stop the engine, place

che OFF position. The OFF

position shuts off the fuel supply o the engine and «

will stop without danger of fire. When this procedurc

Form 781 in order to

have maintenance personne! check the engine driven
fuel pump for damage and the fuel tank selector for
binding.

LEAVING THE AIRCRAFT.

1. Fill out form 781.

Make appropriate entries covering any limits
in the Flight Manual tha: have been ex-eeded
during the flight Entries must also be made
when in the piiots judgment the aircraft has
been exposed t¢c unusual or excessive operations
such as hard landings, excessive braking action
during aborted takeoff, long and fast landings

and long raxi runs at high speeds, etc.

2-19,/(2-20 Blank}
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ABORT.
On most takeofl emergencies the pilot is faced with
the 1mmediate decision between aborting or continu-
ing the takeoff. When the decision 1s made to abort,
certain factors about the runway and aircraft known
1o the pilot have a direct bearing on the success of the
abort and must be considered hy the pilot, and his
procedure accomplished  accordingly. These runway
and airerafs factors are:
Length of runway and gradient.
Condition of surface (dry, wet, ice or snow).
Condition or type of runway over-run area.
Availability of and wype of barrter.
Adrcraft configuration {gross weight and external
stores ).

The uime the decision to abort is made and the

particular failure will further compromise the proce-
dure as follows:
barly decision to abor: — Low speed, maximum
runway available.
Late decision o abort — High speed, minimum
runway available.
Avatlability of brakes.
Availability of drag chute
fhe decision 1o jettisoft or retain external stores must
be made by the pilot. Jewisoning full pylon tanks on

the runway is hazardous. if is impossible to stay
on the runway. full pylon ranks should be jettisoned
prior o leaving the prepared surface. Successful bar-
rier cngagements can be made with tanks retained.
Certain stores may be jettisoned o reduce gross weight,
or establish a configuration thar will improve bairier
engagement probability. Barrier engagements can suc-
cessfully be accomplished at any ground speeds from

minimum of approximately 35 knots up o a maxi-
mum of 130 knots, but more positive engagement can
be assured ¢f the barrier is contacted at a speed as
close to minimum as possible. Off center engagements
are successful and may be safely accomplished. If tar-
get flags are attached to the barrier webbing adapter,
it is advisable 10 avord hitiing the webbing right at
the target flag. 17 s possible for the flag to foul the
webhing and prevent engagement. The landing gear
should be left extended (regardless of barrier avai'-
ability) as it will absorb much of the iniual shock.
There are no recorded cases of aircrafe flipping or

rumbling with the gear extended.

ABORT/BARRIER ENGAGEMENT
PROCEDURE.

Threttle — IDLE (For fire CLOSED and emergency
brake handle — PULL .

J. Drag chute — Deploy

¢
[

External stores — Jettison if necessary

4. Braking action — Aerodynamic — maximum safe
breaking. Excessive use of the brakes might result
in tire blowout. A blowout could result in a loss
of directional control and failure to stay on the
runway.

5. Engage barrier squarely even if this results in

barrier contact at one side of the runway.

6. Immediately prior to engaging barrier or leaving
I'Un“'?ly:
a. Throttle — CLOSED, and emergency brake-

handle — PULL.

b. Fuel tank selector — OFF.
¢. Shoulder harness — LOCK.
d. Battery and generator switch — OFF.

7. When aircraft has stopped, evacuate cockpit.

WARNING

Use extreme care during evacuation of cock-
pit to avoid possible actuation of the ejection

seat.

ZOOM-UP MANEUVER.

In the event of engine failure, fire or overheat during
takeoff when it is too late to abort, or during flight
at low altitude, and with sufficient airspeed available,
the aircraft should be pulled up (zoom-up) to ex-
change airspeed for an increase in altitude. This will
allow more time for accomplishing subsequent emer-
gency procedures. (air start, establishing forced land-
ing pattern, ejection, etc.). Maximum altitude gain
can be achieved by jettisoning external loads prior to
zoom-up. The further up the climbing flight path
that external loads are jettisoned, the less additional
altitude will be gained. The point at which climb
should be terminated will depend on whether the
pilot intends to eject or whether he intends to con-
tinue attempting air starts, establish forced landing
pattern, etc. In any event, it is recommended that:
Air start be attempted immediately upon detec-
tion of engine flame-out and repeated as many
times as possible during the zoom-up.
If the decision is to continue attempting air
starts, the climb should be terminated prior to
the airspeed dropping below best glide speed in
order that engine windmilling RPM will not drop
below the minimum required for air start.
If the decision is to eject, the aircraft should be
allowed to climb as far as possible. Ejection
should be accomplished while the nose of the air-
craft is above the horizon but prior to reaching

a stall or sink.



ENGINE FAILURE.

Engine failure is defined as a loss of thrust, caused by
complete engine failure or a flame-out. Complete en-
gine failure, which rarely occurs, is internal damage
to the engine, such as engine seizure or explosion.
Engine instruments and operating characteristics often
give indications of impending complete engine failure.
Reduction of thrust and mimimizing G forces will
generally prolong the engine operating time prior to
complete engine failure. Flame-outs are generally due
to improper fuel scheduling caused by fuel system
malfanction or improper fuel system management.
Fuel system warning lights and the fuel flow indicator
often give indications of an impending flame-out. Ap-
propriate emergency operating procedures may pre-
vent a flame-out. Because of the many variables as-
sociated with an engine failure it is impossible to
establish a predetermined set of rules which would
provide a ready made procedure applicable to all cir-
cumstances. Also because of the many variables en-
countered, the final decision must remain with the
pilot as to which procedure he will follow. The pilot’s
analysis of the condition of the aircraft, type of emer-
gency and his proficiency are of prime importance in
determining a course of action,

FACTORS AFFECTING DECISION TO ATTEMPT AIR
START, FORCED LANDING OR EJECTION.

Note

Normally the pilot will be concerned with
AIR START, EJECTION, or FORCED
LANDING. The basic factors associated with
these procedures are presented as a guide to
assist the pilot in selecting the best procedure
or combination of procedures for his particu-
lar circumstances.

Factors Affecting Air Start.

Air start is not possible and should not be at-
tempted following complete engine failure (en-
gine seizure or explosion).

Immediate air starts may be possible at any al-
titude if RPM has not decreased appreciably,
however air start probability increases below

20,000 feet.

Continuous air starts should not normally be at-
tempted above 20,000 feet (to conserve battery
for starts below 20,000 feet, or possible forced
landing).

T.0. IF-84(R)F-1

225 KIAS (maximum glide speed) is the best
speed for air start and should provide an indicated
engine RPM berween 17 and 21 percent. Gliding
flight characteristics are normal and rapid trum
changes not necessar.

The starter switch should not be used o increase
engine RPM. Damage o the aircraft and starte:
may result.

Fuel supply must be available for air start.

If a flame-our is caused by an acceleration or de
celeration, sustained nverted flight or a similar
reason, air start car ne made without changing
fuel tank selection.

The fuel boost pressure warning lights will not
isolate the fuel system failure when engine RPM
is helow approximately 30 percent (generator <ui
in speed) as they will all be ifluminated regard-

less of fuel supply or condition of pumps,

The fuel quantity adicatos and fuel flow meter
and hydraulic pressure gages will operate on the

alternate inverter with the battery switch on,

If ir is suspected that the main tank is empiy,

an auxiliary fuel flow must be selected.

Do not turn fuel mnk selector to OFF {Pressure
build-up may make ¢ difhicult to select any athe

position ).

If the fuel system noost pressure warning lighi
is off when a flame-our occurs this is an indica

tion of an engine {uel control failure.

if a flame-out is caused by an engine fuel control
failure the emergency fuel control system must
be selected.

1f below 6,000 feet and RPM has not dropped
below 85 percen:. the emergency fuel system

may he selected immediately.

If above 6,000 feer, or if RPM is below 85 per-
cent, the throttie must be retarded o I1DLE,
then the emergency fuel system may be selected.

‘i'he air start switch opens the primer valve ant
energizes the ignition simer for 15 (1 3) seconds.
When successive air start attempts are made, the
starter switch should be momentarily positioned
to STOP START before actuating the air start
switch. (The ignition timer will not recycie even
though the air star: switch is actuated until s
15 ( +3) second peri:xi runs out or the circuit s

interrupted by STOP START.

j—
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When s #Hame-our occurs ar high aldwde 1t s
imperative to determine if the reverse current re-
lay has failed in order o conserve the battery. A
failed relay is indicated by any one of the follow-

ing:
Fuel booster pressure warning lights our.
YVolumeter indicating any value other than zero.
Generator our indicator lights not illuminated.
Main inverter continuing (o operate.

If any of the above indications exist, accomplish

the following:
a. Battery switch — OOFF.

. Booster pump circuit breakers — PULL OU'T.

All equipment powered by secondary busses
- OFF.

-~

d. ALT INVERTER switch — ON.

The tachometer and EGT gage are independent
of the aircraft electrical system. The tachometer
will probably give the first indication of a success-
ful air start as the EGT gage has a relative slow
response rate.

Afrer an air start is made, momentarily position
the starter switch to STOP START to close th.
primer valve and deenergize the ignition timer.
When operating on the emergency fuel system
advance the throttle slowly and avoid rapid ac-
celerations. The emergency fuel system does not
incorporate provisions for acceleration or over-
speed control. Small throttle movements result in
large thrust changes. Monitor EGT and RPM at
all times. Alritude permitting, EGT may be con-
wrolied or limited by diving to increase ram air
flow, Complete flight on the emergency fuel sys-
tem, do not switch back to normal.

Factors Affecting Forced Landing.

Yorced landings are dangerous and should be attempted
only under ideal conditions, EJECTION IS INOR-

MALLY THE BEST

COURSE OF ACTION. The

following instructions are presented as a guide.

Forced landings shouid not be attempted unless

- the engine is windmiiling sufficiently to maintain

full power and utility hydraulic pressures unless
altitude is two low for ejection or unless the
landing can be made in a short period of time.
The battery cannot he relied on to last long
enough to guarantee emergency hydraulic opera-

tion ot light controls,

Forced landings should not be attempred by pilots
who are not proficient in simulated forced land-

ing approaches in this aircrafc.

Forced landings should not be attempted at nighr,
dusk or dawn, regardless of weather or field

lighting.

Forced landings should not be attempted unless
ideal weather conditions exist.

Cloud cover, ceiling, visibility, turbulence, sur-
face winds, etc. must not impede in any manner
the establishment of proper forced landing
pattern.

Forced landings should not be attempted where
approaches have obstacles or are over heavily
populated areas.

Forced landings should not be attempted on other
than a prepared or designed suitable surface of
at least 8,000 feet.

Forced landings should be made with the landing
gear extended.

Investigation has shown that even landing on
reasonably rough terrain the extended gear
absorbs the initial impact and results in less
pilot injury and aircraft damage.

Air start attempts should be completed before
high key is reached so that complete attention
may be devoted to accomplishing a successful
forced landing pattern. Further air start attempts
down to low key may be made, provided that
primary attention is devoted to proper execution
of the forced landing pattern.

Do not continue attempting air starts after low
key is reached as successful completion of forced
landing requires complete attention.

This does not preclude air start attempts when

flame-out occurs below low key.

Forced landings should not be attempted when
a satisfactory "High Key” or "Low Key” cannot

be achieved.

Forced landing should not be attempted if at any
time during the approach, conditions do not
appear ideal for successful completion of the
landing. Eject no later than base leg altitude
(2,000 feet)



Factors Affecting E:ection.

The following information should be observed when
ejection must be accomplished:

UNDER LEVEL FLIGHT CONDITIONS, EJECT AT
LEAST 2000 FEET ABOVE THE TERRAIN WHEN-
EVER POSSIBLE.

WARNING

Do not delay ejection below 2000 feet above the
terrain in futile attempts to start the engine or
for ‘other reasons that may commit you to an unsafe
ejection or a dangerous flameout landing. Accident
statistics emphatically show a progressive de-
crease in successful ejections as altitude de-
creases below 2000 feet above the terrain.

UNDER SPIN OR DIVE CONDITIONS, EJECT AT
LEAST 10,000 FEET ABOVE THE TERRAIN WHEN-
EVER POSSIBLE.

Ejection should not be delayed when the aircraft is
in a descending attitude and cannot be leveled out.

Attempt to slow the airplane as muchas practical prior
to ejection by trading airspeed for altitude.

If the airplane is not controllable, ejection must be
accomplished at whatever speed exists, as this offers
the only opportunity for survival. At sea level wind
blast will exert minor forces on the body up to about
525 knots ICAS, appreciable fotces from about 525
to 600 knots IAS and excessive forces above about 600
knots IAS. As altitude is increased these speed ranges
will be proportionately lower.

The automatic safety belt must not be opened manually
before ejection, regardless of altitude. If the automatic
seat belt is opened manually, the automatic opening
feature of the parachute is eliminated and seat separa-
tion may be too rapid at high speeds.

Note

Improper routing of personal leads may cause
inadvertent opening of the lap belt latch during
ejection. Care must be taken to insure that flight
clothing, such as sleeves, will not catch and
release the lap belt during ejection.

Low Altitude Ejection

During any low altitude ejection, the chances for
successful ejection can be greatly increased by zoom-
ing the airplane (if airspeed permits) to exchange
airspeed for altitude. Ejection should be accomplished
while the airplane is in a positive climb. This will
result in a more nearly vertical trajectory for the seat
and crew member thus providing more altitude and
time for seat separation and parachute deployment.

E E g E
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Emergency minimum altitudes for ejection are:

MODIFIED f
{801} complied with (rocket catapuls and seat-man sepa- °
rator) F-1B parachute timer set at one second.
Airspeed 100 to 300 KIAS, level Flighe i

PARACHUTE | ZERO DEILAY [ANYARD /ﬂfl'l'!'i/&’)fg

B-5 Pack,
C-9 Canopy

Connected O FEET

UNMODIFIED _
{801} not complied with (explosive catapuit) no seat-man
separator) F-1B parachute timer set at one second.
Airspeed 140 to 300 KIAS, Level Flight

PARACHUTE ZERO DEIAY FTANYARD l‘ﬁf/’lvi'ﬁ'l/f)fi
B-4 or B-5 Pack Connected 100 FEET
9 Canopy Stowed 200 FEET
B-5 Pack Connected 150 FEET |
C-11 Cano, - -
anopy Stowed 200 FEET ,
!
| WARNING

The above altitudes were determined through
extensive sled tests and are based on altitude
above terrain on initiation of seat ejection
(i.e., time seat is fired ). These figures do not
provide any safety factor for such matters
as equipment malfunction, delays in sepa
rating from the sear, et These figures are
quoted only to show the minimum alutude
you must go up to in the event of low altitude
emergencies such as a fire on takeoff. They
shall not be used as the basis for delaying
ejection when above 2,000 feet since accident
statistics show progressive decrease in success-
ful ejection as altitude decreases below 2,000
feet. Therefore, whenever possible, eject
above 2,000 feet.

After Ejection.

Immediately after ejection, attempi to manually open
the seat belt as a precaution against the belt failing
to open automatically.

As soon as the belt releases. a determined effort must
be made to separate from the seat to obtain full para-
chute deployment at maximum terrain clearances. This
is extremely important for low altitude ejections. (For
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airplanes with man-seat separators this is a precau-
tionary measure in the event the separator fails to
function).

If the seat belt has been opened manually during ejec-
tions above 14,000 feet, immediately-pull parachute
arming lanyard to permit automatic opening of the para-
chute at the preset altitude.

ENGINE FAILURE DURING TAKEOFF,
I Not Committed.
i. ABORT,

Refer 1o Abort/Barrier engagement procedure,

iIf Committed.

L]

1. Emergency fuel system — Select.
Emergency on indicator light should illuminate.
2. Air start button — Actuate (Every 15 secongls,
starter switch — STOP START, air start button —
Actuate. )
3. External stores — Jettison, if necessary.
4. Zoom-Up.
3. Fuel rank selector — as desired.
6. 1f thrust is regained — land as soon as possible
using precautionary landing.
If thrust is not regained — EJECT or make

forced landing.

{ CAUTION §

When operating on the emergency fuel sys-
tem advance the throtiie slowly and avoid
rapid accelerations. 'The emergency fuel sys-
tem does not incorporate provisions for accel-
eration or overspeed control, Small throttle
movements resule in farge thrust changes.
Monitor EGT and RPM at all times. Altitude
permitting, FGT may be controlled or limited
by diving to increase ram air flow. Complete
flight on the emergency fuel system, do not

switch back to normal.

Forced Landing immediately After Becoming Airborne.
Landing gear selector — EMERGENCY DOWN,

j External stores — Jettison.

i

;. Emergency hydraulic pump — ON.
4. Fuel tank selector — OFF,

. Shoulder harness — Lock.

N

& Land straight abead (change course only to miss
obstacles) .

7. Dirag chute — Deploy after touchdown.

#. Bawery and generator switches — OFF on ground

contact.

ENGINE FAILURE AT LOW AILTITUDE.
1. Zoom-up and make decision to air start, force land
or eject.

See zoom-up maneuver in this section.

ENGINE FAILURE DURING FLIGHT.
1. Throttle — CLOSED.
2. Landing gear — UP, wing flaps — UP, spe.
brakes — IN.
Unnecessary electrical equipment — OFF.
Establish glide — 225 KIAS.
225 KIAS is maximum glide and best air start
speed.
5. ALT INVERTER switch — ON.

6. Make decision to air start, make forced landing

B

or eject.
Refer to factors affecting decision to attempt air
start, forced landing or ejection.

AIR START.
Note
Factors affecting the pilot’s decision to AIR
START are covered under ENGINE FAIL-
URE in this section.

For an air start accomplish as many of the following

steps as necessary.

1. Fuel tank selector — As required.
If fuel control failure is suspected, emergency
fuel system — Select.
The emergency on indicator light should illumi-
nate,

2. Air start button — Actuate.
‘T'he primer valve will open and ignition timer
will be energized for 15 (+3) seconds.

3. Throttle — Immediately move to IDLE or above,
but not to exceed 3 open.
Do nat delay opening the throttie. The ignition
timer will already be operating, but fuel will not
be available with throttle closed.

-

. Monitor tachometer, EGT gage and fuel flow indi-

cator for indications of start.

5. If start is unsuccessful, emergency fuel system —
Select.

The emergency on indicator light should illumi-
nate.

6. Continue attempting air start. Every 15 seconds
starter switch — STOP START, air start button
— Depress.

7. When successful air start is made, starter switch —
STOP START.

The STOP START position closes the primer

valve.



When operating on the emergency fuel sys-
tem, advance the throttle slowly and avoid
rapid accelerations. The emergency fuel sys-
tem does not incorporate provisions for accel-
eration or overspeed control. Small throttle
movements result in large thrust changes.
Monitor EGT and RPM at all times. Altitude
permitting, EGT may be controlled or limited
by diving to increase ram air flow. Complete
flight on the emergency fuel system, do not
switch back to normal.

THRUST LOSS OR ENGINE SURGING.

Thrust loss or engine surging may be caused by failure
of the fuel control or icing of the fuel control inlet
pressure sensing probe in the number 2 engine strut
(forward of the compressor blades). For the above
condition proceed as follows:

1. If above 6,000 feet, or if RPM is below 85 percent,
throttle — IDLE.
If below 6,000 feet, or if RPM has not dropped
below 85 percent, the throttle need not be re-
tarded to select the emergency fuel system.

2. Emergency fuel system — Select.

3. Fuel filter de-ice-switch — MANUAL (if installed
and operative).

4. Throttle — Adjust as required and complete flight

on emergency systern.

g CAUTION ;

When operating on the emergency fuel sys-
tem, advance the throrttle slowly and avoid
rapid accelerations.

5. Fuel tank selector — As required.
Assure that fuel supply is available to engine.

6. Land as soon as possible.

OIL SYSTEM FAILURE.
LOSS OF ENGINE OIL PRESSURE.

If an oil system malfunction (as evidenced by high
or low oil pressure or excessively low oil quantity)
has caused prolonged oil starvation of engine bearings,
the result will be a progressive bearing failure and
subsequent engine seizure. This progression of bearing
failure starts slowly and will normally continue at a
slow rate up to a certain point at which the progres-
sion of failure accelerates rapidly to complete bearing

E E E g
T.0. 1F-84(R)F-1

failure. The time interval from the moment uf oil
starvation to complete failure depends on such factors
as: condition of the bearings prior to oil starvation,
operating temperatures of bearings, and bearing loads.
A good possibility exists that the engine may operate
for 30 minutes after experiencing a complete loss of
lubricating oil. Bearing failure due to oil starvadon
is generally characterized by a rapidly increasing vibra-
tion; when the vibration hecomes moderate to heavy.
complete failure is only seconds away and in most
instances the pilot will increase his chances of a suc-
cessful ejection or power off landing by shutting dowsn
the engine. Since the c¢nd resule of oil starvation s
engine seizure, the following procedures should be
observed in an attempt o forestall engine seizure us

long as possible.

AT FIRST INDICATION OF OIL SYSTEM
MALFUNCTION:

1. Thrust — Maintain constant thrust between 85 and
93 percent.

High thrust settings should be mainwained. Upon
detection of an il system malfunction (as ev:-
denced by the oil pressure gage indication)

constant thrust setting between 85 and 93 percent
should be established depending on aircraft con-
figuration, gross weight, and altitude. This setting
should be sufficient i maintain level flight and
allow for safe approach maneuvers (throttle move-
ment should be minimized). However, if the mal-
function has gone unnoticed and has progressed
to the point where bearing failure has started, as
evidenced by vibration, the throttle should not be
retarded. If the throttle is retarded, the resistance
to rotation offered by one or more failing bearings
may cause further deceleration and complete en-

gine seizure in a very short time.

WARNING

if moderate to heavy vibration occurs, the
chance of a successful ejection or power-off
landing will be improved by shutting down
the engine.

2. External stores — jettison if desired.

3. G forces — Minimize., Avoid all abrupt maneuvers

causing high G forces.

4. Land as soon as possible, using precautionary land-

ing in the event a complete engine failure vccurs.

3.7
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. MAXIMUM GLIDE DISTANCE

AND RATE OF SINK

3

STANDARD DAY GROSSWEIGHT — 18500 LB

WINDMILLING ENGINE

CLEAN CONFIGURATION
Landing Gear UP
Wing Flaps UP
Speed Brakes IN
VELOCITY IN GLIDE — 225 KCAS
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! i . i ot Sy
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DISTANCE — NAUTICAL MILES RATE OF SINK — 1000 FPM
Figure 3—1.

MAXIMUM GLIDE WITH DEAD ENGINE.
For maximum giide distance, trim aircraft to maintain
recommended glide speed with gear and flaps UP,
speed brakes IN. (See figure 3—1.)

FORCED LANDING.
Note
Forced fandings are dangerous and should be
attempted only under ideal conditions, EJEC-
TION IS NORMALLY THE BEST COURSE
OF ACTION. Factors effecting the piloc’s de-
EJECT FORCED
LANDING are presented under "Engine Fail-

cision o or attempt a
ure” in this section.

‘The forced landing pattern shown in figure 3—2 is

wieal in that the assumption is made that sufficient
aititude is available 1o glide to high key altitude. The
ideal high key point is 8,000 feet (6,000 to 10,000 feec
re¢ommended) above terrain to one side of the ap-
proach end of the runway. The glide o high key is
accomplished with aircrafr clean (ie., landing gear
and wing flaps up, speed brakes IN and external stores
jettisoned ). The turn from high key should be initi-
ated when the aircraft crosses high key (abreast the ap-
vroach end of the runway). The landing configuration

{gear down and flaps as desired, speed brakes in) is

3-8

established at high key provided altitude is sufficient
to permit the increased rate of descent. The earlier this
configuration is established in the pattern, the more
it will permit adjusting the pattern while there is
still altitude to work with. It will avoid trim change
and sudden increase in rate of descent and distraction
from the touchdown point during the more critical
phase of the pattern. Appropriate speed should be
maintained throughout the pattern and position and
altitude regulated by bank angle. A helpful technique
is to check that 25 percent of the altitude is lost
during each 90 degrees of the pattern after the gear
is extended. This technique requires that if a 90 degree
check point is reached at too high an altitude, the
bank is shallowed out. If the altitude is too low, the
turn is tightened to reach the next 90 degrees check
point at the desired altitude. Excessive bank angles
increase rate of descent and should be avoided. The
preceding comments and procedure apply to the situ-
ation where sufficient altitude is available to permit
attaining high key. If the decision is made to land
when high key cannot be attained, pick up the pattern
at the highest altitude possible, but no lower than
low key. The decision for establishing the landing
configuration would then be determined by how well
you are doing in establishing the prescribed pattern.
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FORCED LANDING

To Achieve High Key

Throttle—CLOSED.

Landing Gear—UP, Wing Flaps—UP,
Speed Brakes—IN.

External Stores—-Jettisoned.
Airspeed—225 KIAS.

Fuel Tank Selector—OFF.

Pneumatic Compressor Switch-—OFF.
Shoulder Harness—-LOCK.

Noewaw  No

v

8. ideai High Key,
—8,000 feef.

!
9. LDG — EMER DOWN

‘ Wing Flaps — As desired (if available)
10. EMERG HYD Pump—ON ‘ ;

when required, but no

later than low key. -‘""I""""'.'""""’I-”"),j
B 2:,(;(;(; feet. "'--- - | -, é
| “'_ o».‘,‘.w&(
12. B L “‘ |
. Base leg. I “

(270 degree point)

d ?
—2,000 feet. b‘ '

g

.‘o 76. Drog Chute—Depioy.

o

=~

™ 15. Touchdown——140 KiAS.
- ’- ~ .. §

e

14. Emergency broke hondle — Pull

N
13. Final — 200 KiAS x
Speed brakes — As desired {if avoiloblel

Figure 3-2

e

F9Y



9
=

Laa ]

T.0. 1F-84(R)F -1

FORCED LANDING PROCEDURE.

=

o

)

T Shoulder harness —

Throttde — CLOSED.

T

Landing gear — wing flaps — UP, speed

brakes — TN

External stores - ettisoncd,

Arrspeed — 275 KIAS,

Fuel tank selector — QFF

Pacumatic compressor switch — OFF.
LOCK.

fdeal high key - 8000 teer (6,000 o 10,000 feet

recommended )

hiph

EMERGENCY
DOVWN, wing fiaps — A< desired (if available).

Landing gear (at kev) —

Istablish landing configuration provided pattern

s assured and altitude i3 satistactory,

Establishing the landing configuration will in-

crease the rate of descenr from approximately

2500 feet per minuie o approximately 4,000

feer per munute. Landing  gear extension  re-

quires approximately 7 10 8 seconds. Full wing

fHap  extension  requires  approximately 14
seConds,
Emergency hyvdraulic pump switch — ON when
required, but no later thas low Key.

o not wurn pump on swhen a demand is on the
svstem (1o avord possible hydraulic surge accom-

panied by erratic control svstem function )

Low Key — 4,000 iee 000 o 5000 recom-
mended
- Base leg (270 degree pomty — 2000 feec (1,500

16 2500 feet recommended )

Arrspeed on final — 200 KIAS. Speed brakes as

desired (1 availabley.
Pmergency brake handie - Pull.
iy KEAS,

Airspeed on touchdown -

Afrer touchdown, drag chute — Deploy.

3-10

PRECAUTIONARY LANDING.

a. When engine failure is a possibility, a precau-

tionary landing pattern should be made. The
thrust-drag configuration shown in the chart below
should be used. The precautionary landing pattern
should be intercepted between 6000 and 10,000
feet AGL. In the event of actual engine failure,
the speed brakes should be retracted immediately
and a forced landing made.

b. When engine failure is not anticipated, a normal

landing should be made, except where specific
emergency procedures apply. However, for failures
such as airframe structure or flight control mal-
functions, a straight-in approach may be made.

Wing flaps — 068 percent
Speed brakes — OUT

ALTITUDE (feet) THRUST (percent RPM)
above 15,000 88
15,000 83
10,000 - 83
HIGH KEY 83
LOW KEY . 82
SEA LEVEL 82

With the above configuration and thrust settings, the
actual altitudes and air speeds of the forced landing
pattern shown in figure 3—2 may be flown. The land-
ing gear should be extended as required by the pattern.

Note

When initiating a go-around from simulating
a forced landing pattern, allow sufficient
time for engine acceleration to MILITARY

THRUST.



FIRE.

IHlumination of the overheat warning light indicates
an overheat condition; or possible fire in the aft sec-
cion. INlumination of the fire warning light indicates
a fire in the forward engine section. Some false warn-
ings have occurred; therefore, it is preferable, under
unfavorable flight conditions, to take precautionary
measures before completely shutting down the engine
whenever a fire warning or overheat light appears. In
checking for other indications of fire, the following
should be considered.

Excessive RPM, EGT, or fuel flow.

Smoke in cockpit.

Engine noise.

Verification from another aircraft.

FIRE WHILE STARTING THE ENGINE,
1. Throttle — CLOSED.

2. Fuel tank selector — OFF.
3. Battery — OFF and disconnect external power.
4. Evacuate cockpit.

WARNING

Use extreme care during evacuation of cock-
pit to avoid possible actuation of the ejec-
_tion seat.

FIRE OR OVERHEAT WARNING LIGHT.

The exact procedure to follow is dependent on each
set of circumstances and depends on altitude, airspeed,
length of runway and overrun remaining, location of
populated areas, etc. As a guide in making a decision,
the following procedures are recommended:

ON TAKEOFF.
If Not Committed.

I. Abort,
See abort barrier engagement in this section.
If Committed.
1. External stores — Jettison,
2. Maintain MAX THRUST and Zoom-up.
3. Throttle — Retard, Check for fire.

Note EGT and reduce to within limits.
4. If fire exists, Eject, or make forced landing.

5. If no fire exists — Land as soon as possible.
Use minimum thrust and throttle movement.

& 4 i [
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DURING FLIGHT.

1. Throttie — IDLE, check for fire.
Note EGT and reduce 1o within limirs,

2. 1f fire exists.
a. Throttie — OFF,
b. Fuel Tank selector — OFF.
¢. Eject or make forced landing.

3. 1f no fire exists — Land as soon as possibie.

Use minimum thrust and throttde movement.

ELECTRICAL FIRE.
Circuit breakers and fuses protect most of the clec-

trical circuits and tend o isolate overloads that would

possibly result in a fire, however, a circuit breaker
or fuse fails o effect o disconnect of an overloaded
circuit, the wire will overheat causing the msulation
to smoke until the wire separates. I such a circunt s
in the cockpit, 1t will be evident by smoke and or
fumes. Refer to the procedure for Smoke Fliminaton

in this section.

SMOKE ELIMINATION,

1f smoke or fumes enter the cockpir, the cause may

be a fire, a fuel leak i the engine comparument, 2

failed refrigeration wurbine or a failed bearing seal.
1. Oxygen regulator diluter lever — 10077 OXYGEN.
2. M refrigeration turbine failure is suspected
a. Cabin temperature control — position 1o highes
point.
3 M electrical fire is suspected.
a. Al nonessential electrical equipment - OFF

b. Both inverters — OFF.

¢. Both generators - Ol
d. If smoke persists, batiery switch — OFF
Note

A generator and the main inverter must be UN
for IFF operations. Battery  (or emergency

battery if nstalled s must be on for command

radio operation.

PN

DCCOMMeS Ore tniense.

RAM.

It smoke pessists o
a. Cabin vent selecior

The intake distrsbution valve will close

the ram air and dump vabves will

intake of air through the ram air valve will

scavenge the air in the cockpre through the

open dump wvalve, and rapadiy
fumes and smoke

b. If necessary, canopy-fettison.

Jettison canopy

e

hout arming seat if possible

See canopy jetizson i this section.

open. The

dissipate the

o

e
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HOT COCKPIT PROCEDURE.
i cockpit temperature becomes intolerable, accomplish

as many of the following steps as necessary.
a. Cabin vent switch — RAM BB and EARLIER.

b, Cabin  temperature control — RAM 8D and
LATER.

2. Defroster control — OFF.

Cabin  temperature  control  switch — Position
HEAT then COOL RAM &8 and EARLIER.

i If heat becomes 100 intense, (anopy-Jettison.
Jetuson canopy without arming seat if possible.

See canopy pettison in this section.

TAKEOFF AND LANDING EMERGENCIES.

An extenstve study of injuries and damages resulting
from emergency landings on unprepared surfaces has
revealed that a greater injurv hazard is presented
whenever emergency landings are made with the

wheels retracted, regardiess of terrain. Increased air-

speed or nose-high angle at pact during landings
with the wheels retracted ‘s common practice and
contributes greatly w the severity of pilot injury and
aircraft damage. This nose-high attitude causes the
sireraft 1o literally “slap” the ground on impact,
subjecting the pilot to possible spinal injury. Less
cajury and less arrcrafe damage resulted when the
landings were made with the gear extended because
of the absorption of inital shock by the extended
tanding gear. There were no cases recorded where the
arrcraft fipped or wembled end-over-end when an

cmergency landing was attempted with the gear ex-

unprepared surfaces

rended. Fmergency landings <
il he made with the landing gear extended. This

abso applies s landing short on the runway, or when

v impaossible to stop on the remaining runway dur-
ng cither takeoff or landing. This is not o be con-
sirved as prohibiting piloes from landing on empty
external tanks on prepared surfaces under certain con-
ditions i order to minimize Jamage to the aircraft.
Refer 1o abore in this secuon for additional informa-

T Ny TLEEYWIAY OvVerrun

Maote
For certain landing emergencies it 15 recom-
mended thar foam bhe applied 1o the runway
starting 1,000 feer from the approach end
and laid as far as possible depending on

amount of tme and foam available,

ANDING WITH WHEELS RETRACTED.

in the event iooas impossibie o get Janding gear down,

the foltowing procedure is recommended:

i

1. Jettison all stores except pylons and empty py-
lon fuel tanks.

3-12

With pylons and empty fuel tanks, or pylons
alone, the aircraft will be subject o less
damage, If time is critcal, jettison all stores.

2. Shoulder harness — LOCK, seat belt — Tighten.
3. Make normal approach.
Use wing flaps and speed brakes.
Throttle — OFF on touchdown.
Drag chute — Deploy.
Battery and generator switches — OFF.

~ QN W R

Evacuate cockpit.

WARNING

Use extreme care during evacuation of cock-
pit to avoid possible actuation of the ejec-
ton seat.

LANDING WITH MAIN GEARS DOWN AND NOSE
GEAR UP OR UNLOCKED.

if the nose gear cannot be extended or fails to indicate
down and locked proceed as follows:

Note
Hlumination of the taxi light (observed by
mobile control) may be used as an indication
that the nose gear is down and locked.

L. Jettison all stores except pylons and empty py-
lon fuel tanks.

With pylons and empty fuel tanks, or pylons
alone, the aircraft will be subject to less damage.
If time is critical, jettison all stores.

Shoulder harness—LOCK, seat belt—Tighten.
Landing gear handle—-EMERGENCY DOWN.
Emergency brake handle—PULL.

Make normal :pproach with touchdown near end
of runway. Use wing flaps and speed-brakes.

6. Throttle—Closed, Fuel Tank Selector—OFF at
touchdown.

[OSIEN ]

A

7. Lower nose gently to runway slightly above 100
KIAS.

8. Avoid using brakes, unless necessary, except for
directional control.

9. Battery and generator switches—OFF .
10. STOP aircraft straight ahead.

WARNING

Use extreme care during evacuation of cock-
pit to avoid possible acruation of the ejec-

tion seat.



LANDING WITH MAIN GEAR UP OR UNLOCKED.

1. Jettison all stores except pylons and empty pylon
fuel tanks.

With pylons and empty fuel tanks, or pylons
alone the aircraft will be subject to less damage.
If time is critical, jettison all stores.

2. Shoulder harness — LOCK, safety belt — Tighten.
3. Make normal approach.

4. On touchdown, Throttle — CLOSED, fuel tank
selector — OFF.

5. Drag chute — Deploy.
6. Battery and generator switches — OFF.

7. Evacuate cockpit.

WARNING

Use extreme care during evacuation of cock-
pit to avoid possible actuation of the ejec-

tion seat.

MAIN/NOSE GEAR TIRE FAILURE ON TAKEOFF.

If  ure failure occurs at  or near rogation
(nose wheel lift off) speed, the pilot may elect to
continue takeoff, and accept landing with a flat tire.
Controlling the aircraft with a flat nose gear tire is
much easier at light gross weight. In the event the

pilot elects to abort, proceed as follows:

1. USE ABORT/BARRIER ENGAGEMENT PROCED-

URE.
CAUTION ‘

A strong possibility exists that brake failure

may occur on the side with the blown tire.
Fragments of the disintegrating tire may sever
the brake hydraulic line, making brake pressure
to that wheel unavailable.

Caution must be exercised when braking the
wheel opposite a blown tire. As the aircraft
decelerates, the possibility becomes progres-
sively stronger of entering a sideways slide
which will impose side loads on the main land-
ing gear. Experience has shown that on pro-
perly prepared runway shoulders, less damage
will occur when leaving the runway straight
ahead than will occur when asymmetrical brak-
ing causes the aircraft to slide sideways off

the runway .

T.0. 1IF-84(R)F -3

LANDING WITH FLAT TIRE.

1. Use up excess fuel.

2. Make normal landing.

a. For flat nose wheel zire, hold nose wheel off as
long as possible.
b. For one flat main rire, land on side of runwav

nearest inflated tire.
¢. For both flat main cires, land in center of run-
way, use brakes sparingly and with caution

3. Drag chute — Deploy after touchdown.

LANDING WITH UTILITY HYDRAULIC SYSTEM
FAILURE.

1. External stores — jetuson :f barrier engagement
is anticipated.
2. Landing gear handle — EMERGENCY DOWN.
Hold handle in EMERGENCY DOWN until

gears indicate down and unlocked.

(O MIINIMiZe Conlre;

3. Use long flat final

surface deflections.
Refer 1o Appendix ior approach and wuchdows

speeds.
4. Emergency hydraulic pump switch - ON.
5. Emergency brake hasndic -
6. On ground contaci.

a. Throule — CLOS

b. Drag chute — Depioy

¢. Brakes — As regurired.

Approximately cwice the toe pressure will be
required for the brakes 10 be as effective ws

when uulity pressure is available

LANDING WIiTH UNBALANCED EXTERNAL LOAD.

Landing with an unbalanced rabeard pyvion configura

tion can be accomplished withour anv special techs

nique, provided hydravisc power s avilabie fo
atleron control. However, fanding with an unbalanced
outhoard pylon configurason should only be accom
phished if the pilot s sufficiently familiar wah the
aircraft and all other landing factors are normat, Widh
hydraulic pressure avaiabie, there s sufficienc lateral
control to mamam leve!

flight for the oritical asym

metric outhoard configuration of one full 730 gallon
tank if the landing 1s made at 4 muaimum speed of
180 knots. f the pilot has any doubt about making
the landing it 15 recommendded that the outhoard stores

be jetuisoned.

3-124/(3-12B Blonk;
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LANDING AFTER THROTTLE LINKAGE FAILLURE.

On aircraft equipped with J65-7D engines, failure of
the linkage between cockpit throttle and engine fuel
control will result in the fuel control lever automatic-
ally seeking the throttle position which gives 90 per-
cent engine RPM. The following procedure is recom-
mended if throttle linkage failure occurs: Continue
flight to a suitable landing area (at high altitudes and
heavy gross weights descent to a lower altitude may
be nécessary in order to maintain level flight). Make
a normal penetration from 20,000 feet (all aircraft
configurations) at 325 KIAS with speed brakes out.
Level off 1,000 feet above initial approach altitude
and lower 1/2 flaps at 250 KIAS. An airspeed of 220
to 230 KIAS should maintain level flight. Enter down-
wind leg with speed brakes OUT, half flaps, and 220
to 230 KIAS. Enter base leg approximately 12 miles
from touchdown point, lower landing gear, retract
speed brakes and maintain 220 KIAS. After turning
final, extend full flaps and maintain 195 to 200 KIAS.
When 8 to 10 miles from touchdown, use speed brakes
as necessary to establish a 500 to 600 FPM rate of
descent at 185 to 195 KIAS. Before touchdown, after
landing is assured, turn Fuel Tank Selector Switch
OFF.

T.0. IF-84(R)F -1

WARNING

When the fuel tank selector switch is tumned
OFF, the effective thrust decreases rapidly
and is not comparable with thrust reduction
by throttle action. Use emergency braking
procedures. After touchdown, deploy drag
chute if available. Dragging the tail will
shorten the roll if drag chute is not avail-
able. If barrier is available, aim f{or its
center. Lock shouider harness immediately
prior to engaging barrier or leaving runway
and turn Battery and Generator Switch OFF.

' WARNING

Should throttle linkage separation require an
aborted take-off, turn Fuel Tank Selector
Switch OFF and follow Abort/Barrier Fn-
gagement Procedure.

ad

e
tad
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EJECTION PROCEDURE
EJECTION ALTITUDES BEFORE EJECTION

DIVE OR SPIN CONDITION-Eject at least 10,000 feet zf circumstances permz't

above terrain.
LEVEL FLIGHT ~Ejectat least 2,000 feet above terrain. o
EMERGENCY MINIMUM ALTITUDES FUR EJECTION- e Head aircraft away from populated area.

Refer to Factors Affecting Ejection in this section. o Zero delay lanyard—Connected as required.

e Loose equipment stow and pull visor down

ZERO DELAY LANYARD (if opplicable).

e At high altitude; bailout bottle ball handle—pt

ENGAGEMENT REQUIREMENTS

o Throttle~OFF

The zero delay parachute lanyard will be connected

and disconnected as foliows:
P . ; b~y tal 1
a. Connect prior to take-off.

. Leave connected at all times befow 10,000 feet WARNING

pressure altitude inctuding flights in which 10,000

« Do not manually open the automatic
feet may be temporariiv exceeded.

safety belt

~. Disconnect when passing through 10,000 feet pres- * Reduce speed to below 500 KIAS
sure altitude when this altitude will be exceeded
for prolonged periods.

Note LOW ALTITUDE
In operating above ierrain over 8000 feet high, EJECTION

the zero delay lanyard should remain connected
until the aircraft is ai least 2000 feet above the .
terrain and should be connected at least 2000 Zoom up; pull aircroft into a straight climb with
feet above the terrain on descent. wings level. Eject prior fo reaching a stall or

) sink while nose of aircraft is above horizon.

d. Connect prior to initial penetration, or at 10,000

feet pressure altitude during enroute descent.
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EJECTION

1 RAISE ARMRESTS

Raise both handgrips to jettison canopy and lock shoulder harness.

{Battery Switch ON}

B thru B

ejection, DO NOT EJECT, make a manual bail-out.

® ASSUME EJECTION POSITION

2

Sit erect with head hard against headrest, chin tucked in, arms on armrests, and feet in foolresis.

SQUEEZE TRIGGER

€D and LATER

« IF CANOPY FAILS TO JETTISON, Canopy Jettison Switch—ON (if instalied) unlock canopy and raise into airstream.

- As a last resort, eject through canopy if it is closed, and preferably locked. If canopy is open and bow in path of

Squeeze ejection triggerls){Right hand @ thru @, Both hands &0 anc LATER)

AR

and %.A’gER

iF SEAT FAILS TO EJECT — Make a manual bail-ou:

AFTER EJECTION

1. Immediately atter ejection — Attempt to manu- 3. If you opened the safety belt manually, the
ally open the safety belt. It will be impossible automatic feature of the parachute is eliminated
to beat the automatic operation unless it has therefore;
failed. a. If below 14,000 feet -~ Pull the ripcord

grip.

2. As soon as the belt is open — Make a deter- b. If above 14,000 feei - Pull the arming
mined effort to separate from the seat to obtain lanyard.
tull parachute deployment at maximum terrain 4. All ejections below 14,000 feet — Pull the rip-

clearance. This is extremely important for low
altitude ejection.

cord grin. This is o precaution since the para-
chute should deploy auiomatically.

€3

th
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EMERGENCY
ENTRANCE

R

- —

T
Kj
\

TO OPEN CANOPY

o. Depress forward end of exterior canopy control.
b. Pull aft end of exterior canopy control forward.
c. Lift canopy.

IF CANOPY CANNOT BE OPENED, it should be jetti-
soned by the pilot. SBAND CLEAR OF TURTLE DECK
AREA.

ARNING
main alert to the possibility of
he/ canopy.

Ground crews mushy
the pilot jettisonig

op& the seat will be armed for

If pilot jettisons ‘
i tion triggerl(s) exposed.

ejection and the

Figure 3—4.

EJECTION.

Mote
Factors affecting the pilot’s decision to
EJECT are covered under ENGINE FAIL-
URE in this section.

See figure 3—3 for ejection procedure.

MANUAL BAILOUT PROCEDURE.

in the event the seat fails 1o eject when the ejection
wrigger {both triggers on and later) are squeezed,
proceed as follows:

. Safery belt — Release.
7. Bail out bottle — Actuaze.
3. Personal equipment leads — Disconnect.

Irim — MNose dowsn.

5. invert aircraft, release stick and push free.

Keep positive G joad until inverted, then
quickiy release stick and push free.

MNote
16 aircrafe is not controllable, slow down as
much 2s possible and bhailout over the side.

6. a. For bailout above 14,000 feet — Delay pulling
rip cord grip until 14,000 feet is reached.

b. For bailout at low altitude — Pull rip cord
grip as soon as clear of aircraft.

EMERGENCY ENTRANCE.
See figure 3—4.

DITCHING.

Bailout is preferred to ditching. High speed aircraft
tend to skip on contact, therefore, the pilot must con-
tinue to fly the aircraft after touchdown until aircraft
settles. If a regular wave or swell pattern exists atm
the touchdown parallel to the waves and attempt to
land on the crest or on the falling side of the wave.
More often, the sea surface will be irregular with two
or more wave or swell patterns intermingled. In this
case, the best compromise is to head into whatever
wind may be blowing. Examine the sea to find areas
where the intermingling waves cancel out. Aim touch-
down for one of these calmer areas. Make touchdown
in a nose high attitude in the same attitude as for a



normal landing. Make the softest possible landing. Do
not stall the aircrafc at the time of contact. In the
event of low altitude or any other reason where bailout
is impracticable, ditch the aircraft as follows:

IFF SIF — EMERGENCY.

Oxygen — 1009 OXYGEN.

External stores — Jettison (all).

Wing flaps — 50 to 75 percent.

Shoulder harness — LOCK, seat belt — Tighten.

N

Unbuckle parachute and disconnect anti-G and all

communication and electrical connections,

~i

Helmert visor — Down.

8. Canopy — Jettison.

a. Canopy manual jettison switch — actuate (If
installed).

b. Canopy — Unlock manually and raise into slip-
stream.

WARNING

If it is necessary to jettison the canopy by use
of the jettison control (seat handle) be care-
ful not to squeeze the seat ejection control
accidentally.

9. Throttle — OFF at normal touchdown attitude.

10. Release safety belt, disconnect oxygen and evacuate
cockpit.

FUEL SYSTEM FAILURE.

Aircraft fuel system failure is indicated by premarure
illumination of the wing or forward pump pressure
warning lights or the fuel system booster pressure
warning light. The only indication of an engine fuel
loss of RPM,
EGT, fuel flow or flame-out. (See figure 3—5.)

system component failure will be a

EXTERNAL TANKS FAIL TO FEED, OR STOP FEEDING.

In the event external tanks fail to feed, or stop feeding,
accomplish as many of the following steps as necessary.

I. Pylon tank air pressure switches — Cycle and re-
position correctly.

2. Receiver door — Cycle and close (@ thru & not
modified by {5571).

AIR REFUEL CONT circuit breaker — Check IN.
4. Fuel shut-off valves — Cycle and position to OPEN
(up).
5. Execute a series of zooms and dives.

6. Descend to lower altitude.

E E E E
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MAIN TANK BOOSTER PUMP FAILURE.

Main tank booster pump failure is indicated by illu-
mination of the fuel system hooster pressure warning
light (generator out indicator light not illuminated)
when operating with the fuel tank selector in the ALL
TANKS position. If a main tank booster pump faii-
ure is accompanied by power foss (RPM drop or
excessive RPM fluctuation), proceed as follows to re-

cover all fuel.

o

g CAUTION |
AR

Engine operation with the fuel system hooster

pressure  warning fight  illuminated, espe-

cially at the higher altitudes should be con-
tnued with caution 10 prevent  loss  of
thrust. Aerobatics or rapid changes in alti-

tude should be avoided.

Note
Main

cause an RPM drop under ordinary condi-

tank booster pump failure will not

tions bhelow 6,000 fect altitude, as the fuel
in the main tank can be recovered by direc:
suction of the engine-driven booster pump.
maximum

Engine operation up 1o

range

power sewting, with an moperative  main

hooster pump and & maximum fuel tempera-
ture of 26.6 C (80 ¥y,

up to 20,000 feer when operating on JP.4

will be satisfactory

fuel under the most severe conditions. How-
ever, satisfactory cngine operation may be
maintained above these altitudes depending

on the fuel type and {uel temperature.

Note
In order to prevent fuel transfer from cthe
remaining tanks to the main tank, place the
fuel shutoff valve switch placarded MAIN in
the CLOSED posstion.

1. Fuel tank selector - FWD AUX.
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§ CAUTION

4
&

When operating with the fuel tank selector
in WING AUX position, avoid uncoordi-
nated maneuvers, steep descents oOrf rapid
maneuvers since these maneuvers may un-
cover the wing tank fuel outlets thereby
causing a flame-out.

7. When wing fuel pump pressure warning light

Slluminates, fuel tank selector — ALL TANKS

for remainder of flight.

I NN);

SN
| CAUTIO
i e

With 700 1bs of fuel or iess remaining in the
main tank. sustained uncoordinated or climb-

ing tums accelerations. and nose high atti-

’

tudes can result in o flame-out.

A properly
sealed main tank pump compartment will con-

cain sufficient fuel 1o insure sausfactory
engine operatioi, for the following pe[iods,

when performing any of the above maneuvers.

Main Tank Fuef Operating

j Quantity Time

700 pounds 1.0 minute

400 pounds 0.5 minute

WING TANK BOOSTER PUMP FAILURE.

Premature illumination of the wing pump pressure
warning light indicates faiiure of oae, or both, wing
rank booster pumps. Fuel the wing tank with an
i1l not be transferred to

inoperative booster pump

the main tank. The engine can be operated at the
maximum range power setting with the fuel tank se-
lector in WING AUX and without wing tank booster
pump pressure up to an altitude of approximately
20000 feet with JP-4 fuel. Fuel remaining in one
wing tank cannot be recovered if the other wing tank
is empty, as the engine-driven booster pump will suck
air from the empty tank. If a wing booster pump
failure is suspected, proceed as follows to recover
the most fuel.

1. Both left and right wing fuel pump circuit
breakers — Pull out.

Operating pump will stop and tank will not

empty.

2. Left wing and right wing fuel shutoff valve
switches — CLOSE.

3. Plan remainder of flight so as to Jand as soon as

possible.

4 Fuel tank selector — ALL TANKS at optimum
altitude until the main tank low level warning
light illuminates, or if range is critical, until the
fuel quantity indicator shows the main tank to

be almost empty.

5. Descend to an altitude below 20,000 feet with
JP-4 fuel and turn fuel tank selector to WING

AUX.

When operating with the fuel tank selector
in the WING AUX position, avoid unco-
ordinated maneuvers, steep descents or rapid
maneuvers since these maneuvers fay un-
cover the wing tank fuel outlets thereby caus-
ing a flame-out. Should the booster pressure
light come on, pull both left and right wing
tank booster pump circuit breakers.

FORWARD TANK BOOSTER PUMP FAILURE.

Premature illumination of the forward pump pressure
warning light indicates failure of the forward tank
booster pump. Fuel in the forward tank can be re-
covered up to an altitude of approximately 20,000
feet with JP-4 fuel by operating with the fuel tank
selector in the FWD AUX position. In event of a



forward tank booster pump failure, proceed as fol-
lows to recover all fuel.

I. Fuel tank selector — ALL TANKS at optimum
altitude until the main tank low level warning
light illuminates, or if range is critical, until the
fuel quantity indicator shows the main tank to
be almost empty.

2. Plan remainder of flight so as to land as soon

as possible.

3. Descend to an altitude below 20,000 feet with
JP-4 fuel and turn fuel tank selector to FWD
AUX.

| CAUTION ;

When turning fuel tank selector from ALL
TANKS to FWD AUX do not hesitate when
in the WING AUX position as the wing
tanks will be empty and a flame-out will
result. When operating with the fuel tank se-
lector in the FWD AUX position with low
fuel quantity remaining, avoid uncoordi-
nated turns or nose down attitudes as these
maneuvers may result in loss of fuel supply
to the forward tank booster pump, thereby
causing a flame-out.

EMERGENCY JETTISONING.

Note

The speed limitations for jettison of exter-
nal stores is presented in Section V.

The jettison limits are provided to prevent damage
to the aircraft. It is impossible to predict the extent
of damage which may occur if the external loads are
released outside the established limits because of the
number of factors involved. Depending on the emer-
gency, it may be advisable to jettison the external load
outside the release limits and risk some damage to the
aircraft in order t ircrease the probability of being

E 3 E E E
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able to accomplish subsequent emergency procedures. £
However, when jettisoning external loads, considera.
tion must also be given w several factors such as: g
sufficient airspeed to aliow time for pilot reaction
and jettisoning external ioad: terrain where external e
Tim

load will fall (populated areas, friendly or enemy
territory, etc.); full or empty drop tanks; controlla-
bility of aircrafr if one ur more stores fail wo release
resulting in a dangerous asymmerrical condition a:
low altitude. In any eveni. the decision to jettison or
retaing external loads must he made by the POt on
the basis of his evaluation of the above factors and

conditions existing at the time of the emergency.

JETTISON ALL STORES.

1. External stores jettison button — Depress and
hold for at least 0.4 second. All stores will be
jettisoned and pylons will be retained.

JETTISON INBOARD OR DUTBOARD PYLONS
OR TANKS.

I. External stores arming switch — INBD or QU TBD.

2. Pylon or tank jettisor switch — PYLON JET or
TANK RELEASE.

On (B and later aircrafe hold switch acruated
for 0.4 seconds.

ELECTRICAL POWER SUPPLY SYSTEM
FAILURES.

Note

For equipment that wiil be inoperative in
the event of electricai failure, see figure 3—5.

INVERTER FAILURE.

Inverter failure is noted if either the main or alternate
inverter out indicator lights illuminate. Position the
main inverter switch to OFF and the alternate inverter
switch to ON if the main inverier light illuminates.
If the alternate inverter indicator light illuminates,
both inverters have failed.
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! ALTERNATE MAIN GENERATOR COMPLETE
ESS;)T;TI?&U?EA;‘NEL?S LS INVERTER INVERTER FAILURE ELECTRICAL
FAILURE FAILURE (BOTH) FAILURE
[ T o 0y %
ATTITUDE INDICATOR H\Hll\mwl\\ s e
HEADING INDICATOR ‘ é ? LABLE. WITHERSSS
FUEL QUANTITY IND AVAILABLE [{{1111 ek E%E&YAQ'Q‘%E{L%N N
FUEL FLOW INDICATOR wiTH MAIN ||} RESSERE.  —eenaTE INVERTER ONGS
HYDRAULIC PRESS. GABE INVERTER ONI11leReeeeson oo %
DIL PRESS. GAGE R AR R RRRRRRReR
GENERATOR OUT LIGHTS N\
{NVERTER INDICATOR LIGHTS 3\
TURN & SLIP INDICATOR :\
EMERG HYD PUMP §§ N
EMERG FUEL SYST SEL 3\ =
FUEL PRESS. WARN. LIGHT \\ w3
f4iR STARY POWER 5\ =
LAND. GEAR SELECTOR AVAILABLE 5\ =
LAND. GEAR WARN. SYSTEH :\ o 15
WECH ADY SHIFTER & IND 3\ =
WING FLAPS & POSITION IND N
SPEED BRAKES N
AN/ARC-33 € thru \
MAIN BOOST PUMP &3 thru 7B
L e e ——— e T T T T T —]
. DRAG CHUTE
| EXTERNAL STORES JETTISOR
[ MAIN BOOST PUMP €D & LATER
'~ WING & FORWARD BOOST PUMPS
gmmiﬁ%; LATER INDIVIDUAL STAND-BY BATTER.ES
| égigumggéﬂﬁ INDEPENDENT OF AIRCRAFT ELECTRICAL SYSTEM
Figure 3—5




! CAUTION §

In the event of failure of the main inverter
the directional indicator, the oil pressure
gage, hydraulic pressure gage, the fuel flow
indicator and the attitude indicator, will
tend to remain at their last reading. The
above instruments will return to normal
operation when the MAIN inverter switch
is placed OFF and the ALT inverter switch
is placed ON.

I. Land as soon as possible.

SINGLE GENERATOR FAILURE.

In the event either number 1| or 2 generator fails,
the electrical load on the one operating generator
will be reduced automatically by the shut down of
certain electrical equipment. The automatic pilot,
camera system and fuel booster pumps in two of the
three internal tanks will shut off. The position of the
fuel tank selector will determine in which tank the
booster pump is operative, i.e.

ALL TANKS — Main wank booster pump

WING AUX - Wing tanks booster pumps (2)

FWD AUX — Forward tank booster pump
Generator 1 has sufficient capacity to operate all other
electrical equipment.

Generator 2 does not have sufficient capacity to op-
erate all other electrical equipment, therefor the load
must be further reduced. This may be accomplished
by switching the main inverter OFF and the alternate
inverter ON,

Generator NO. 2 Failure.

If generator NO. 2 fails as indicated by the GEN 2

indicator light illuminating accomplish the following:

I. NO. 2 genertor switch — RESET. Hold in RESET
for a few seconds, then return to ON. Lights
should go out and voltmeter should read normal
voltage,

2. If unsuccessful, GEN NO. 2 switch — OFF.

Note

If the NO. 2 generator-out indicator light re-
mains illuminated and the voltmeter and
loadmeter readings are normal, a possibility

T.0. 1F-84(R)F-i

exists that the wire connecting the generator
reverse current relav to the coil of the gen-
erator ON relay has broken. In this event,
leave the NO. 2 generator switch in the ON
position to permit the generator {o remain in
the system. However, i should be poted
that with the broken wire, the secondary
NO. 2 bus will be dropped out of the Sxﬂf@rﬁ
and equipment on this bus will be in-
operative.

3. Land as soon as possible

WARNING

A failed generator is subject 1o partial disin-
tegration and parts may be directed into the
engine compressor or turhine sections POs-
sibly resulting in compressor and or turbine

failure, fire, or flame-out.

Generator NO. 1 Failure.

3

If generator NO. 1 fails =« indicated wothe GEN

ingdicator light iuminacng accomplish the foilow.

ing:

LALT INVERTER switch — ON
VERTER switch — OFF

(MAIN  IN-

Sec figure 35 for instruments that are opera
tive and figure 7—5 the clectrical joad char:.
2. Reduce electrical load.
3. GEN I switch — RESFT. §Hold in RESET for a few
seconds then return 1o ON.
GEN | OUT indicatnr fight should go out and

voltmeter should resd normal voltage.

4. If unsuccessful - Vurn ¢ switch to OFF and

land as soon as possible.

MNote

If the NO. | generator oat indicator light, re-
mains illuminated, and the svolimeter and
loadmeter readings are normal, a possibiliey
exasts that the wire connecting the generator
reverse current relay to the cotl of the genera-
tor ON relay has broken. in this evenr leave
the NO. | generator switch in the ON DOSE-
tion to permit the generator to remain in
the system. However, it should he noted that
with the broken wire. the secondary NO. 7
bus will be dropped out of the system and

1

equipment on this bus will be inoperative.

5. If both generators are available—MAIN inverter
ON(ALT inverter OFF). Resume normal operations.
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WARNING

A tailed gencrator is subject to partal disin-
tegration and parts may be directed into the
engine compressor or turbine sections pos-
sibly resulting i compressor and or turbine

failure, fire, or flame-out

BOTH GENERATORS FAIL.

both generators fail as indicated by itHuminaton of
GEN 1 and GEN 2 OUT indicator lights, accomplish

the following:

ALT INVERTER - ON (MAIN INVERTER —

See figure 35 for instruments that are operative

and figure 7—5 the elecirical load chart,

Reduce electrical toad immediately.

ey
| CAUTION
| cavmon |

No atempt should be made to change chan-

nels on the command radio, as 27 voles are

required for the change. if change of channels
is attempted, the ser mav hang up between

channels.

praciieal ).

Both generators — RESET. Hold in RESET for a

fes seconds, then

return 1o on. Either or both

lights should go out and voltmeter should read

normail voltage.

A

if unsuccessful — Turn generators — OFF.

6. Land as soon as possible.

| WARNING

Failed generators are subject to partal dis-
integration and parts may be directed into
the engine compressor or turbine sections
possibly resulting in compressor and or tur-
t

¢
f

sine failure, fire, or ame out.

7. If one generator is available — Follow procedures

under single generator failure.
8. If both generators are available — MAIN INVER-
TER — ON (ALT INVERTER — OFF).

normal operations.

Resume

Fuel System Operation During Generator Failure.

In the event of failure of one or both generators, the
fuel warning lights will operate normally. When op-
crating the fuel system in the ALL TANKS position,
the main tank boost pump is powered from the
primary bus on @& THRU €8 aircraft and from the
NO. 1 secondary on € and later aircraft. The wing
and forward boost pumps are powered from the
NO. 2 secondary on all aircraft. The main tank is
kept full by transfer of fucl from the external, wing,
and forward tank, fuel until this fuel is used up. How-
ever, if operation is maintained with the fuel tank
selector in the ALL TANKS position after a generator
failure, the wing, and forward, tanks will not transfer
fuel to the main tank as the NO. 2 secondary bus
will not be energized. This will lower the fuel level
in the main tank after external fuel is depleted. If the
fuel tank selector is then switched to the WING AUX,
or FWD AUX position, fuel will then be supplied to
the engine, and also be transferred to the main tank
as the boost pumps will be powered from the primary
bus on B THRU ¢ aircraft and from the NO. 1
sccondary on @) and later aircratt. The outpuc of the
wing or forward tank boost pumps will not be suf-
ficient to supply both the engine and the transfer to
the main tank and still build up enough pressure to
put out both the wing, or forward pump pressure
warning lights, and the fuel system boost pressure
warning light. However, sufficient fuel will be sup-
plied to the engine even though the fuel system boost
pressure warning light is illuminated. Switching back
to ALL TANKS will put out the fuel system boost
pressure warning light. If the fuel shutoft switch
for the MAIN tank is placed on the CLOSED position
preventing fuel transfer to the main tank both the
wing or forward and the fuel system boost pressure
warning lights would be out when operating in
WING AUX or FWD AUX respectively, when the

main tank is partially full. Operate the fuel system in



the same manner as for complete electrical failure ex-
cept for external tanks, which will be used if the
respective air pressure switches are in the INB'D or
OUTB'D position.

.

CAUTION

Engine operation with the fuel system booster
pressure warning light illuminated, especially
at. the higher alutudes should be continued
with caution to prevent loss of thrust. Aero-
batics or rapid changes in altitude should be
avoided.

Note

Fuel in the pylon tanks can be recovered as
the air pressure solenoid shut-off valves are
energized by the primary bus.

COMPLETE ELECTRICAL FAILURE.

With complete electrical failure, the emergency hy-
draulic pump is inoperative, the landing gear will
have to be extended by emergency procedure, flaps
and speed brakes cannot be selected, the drag chute
is not available, and only emergency brakes with
accumulator brake pressure are available. (See figure

3.5.)

Equipment Available with Complete Electrical Failure.

With complete electrical failure, the following sys-

tems and instrument readings are available. (See

figure 3-5.)
a. Tachometer.

b. Exhaust gas temperature indicator.

o

Canopy jettison.
d. AN ARC-34 radio. (&3 and Later)

e. Emergency brakes.

Fuel System Operation with Complete Electricai
Failure.

With complete electrical failure, the booster pumps
and fuel system indicators will be inoperative and it
will not be possible to select the emergency fuel
system, At altitudes below 20,000 feet with JP-4 fuel
satisfactory engine operation up to maximum range
power settings can be maintained with fuel tem-

lEgl
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eratures up to 20.6 C (80 F). Operate fuel system
P p ¥ ¥

as follows.

1. Fuel tank selector — ¥WID AUX, unul forward
tank fuel is nearly depleted.

2. Fuel tank selector — WiNG AUX until wing ank
fuel is nearly depleted.

sy

3. Fuel rank selector — ALL TANKS for remainder

of fuel in main tank.

. WARNING

It will be necessary 1o time the operation on
each tank and estimate remaining quantity
to prevent running tanks empty. Do nog per-
mit FWD or WING AUX o empty as there
is no electrical power available for an air

start.

® With complete elecirical failure, fuel in the
pylon tanks cannot be recovered because the
solenoid operated air shutoff valves will be
closed, fuel warning lghts are inoperative
and fuel consumption from the fuel tanks
will have to be esumarted. Land as soon as

possible.

HYDRAULIC POWER SUPPLY SYSTEM
FAILURE.

In the event of utthty svsiem pressure failure, ail

hydraulic systems excep: the asleron and stabilator

will be inoperative. two control systems will

continue to be actuated by the engine-driven power
system pump. The rudder will be uctuated through
the mechanical linkage from the rudder pedals o the

rudder. The landing gear can be extended by means

of pneumatic pressure. the event of power hy-

draulic system fatlure uil hvdraulic systems will re-
main operative, If both culity and power systems are
inoperative due 1o hydraulic pressure failures, the

emergency hydraulic system must be selected for
atleron and stabilator svstem operation. A fajlure in
the power hydraulic wwbing or reservorr, however,
will not be corrected by emergency hvdraulic system

operation.

€3
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UTILITY HYDRAULIC SYSTEM FAILURE.

‘The power hydraulic system will provide adequate
pressure for continued flight. The rudder will be
controlied by mechanical linkage and the spoilers
will be inoperative. The rudder will buffet slightly
ar high speed with this type of failure as the rudder
system is not irreversible when operating without
fydraufic pressure. A landing should be made as soon
as pussible. When preparing o land it is recommended
as an added safety precaution that the emergency

hydraulic system be turned ON.

POWER HYDRAULIC SYSTEM FAILURE.

in the event of a line failure in the power hydraulic
system, the emergency hydraulic system will be in-
operative as these two systems use common lines. If
a line failure is suspected in the power hydraulic sys-
zem, it can be checked by turning the emergency pump
on and noting the pressure recorded on the power
hiydraulic system gage. If the gage indicates that the
emergency hydraulic pump has restored operating
pressure to the power systern, the failure is probably
due 1o a power hydraulic pump maifunction. If pres-
sure is not regained a line failure can be suspected.
Turn emergency pump off after ascertaining where
t

faiture has occurred. The utility hydraulic system will

et

provide adequate pressure for continued flight. How-
ever, o landing should be made as soon as possible.
When preparing to land it is recommended that the
emergency hydraulic system be turned ON if the
failure of the power hydraulic system was caused by
the power pump. If the failure is such that the emer-
gency system is inoperative, the pneumatic compressor

and spoilers should be 1urned off.

UTILITY AND POWER HYDRAULIC SYSTEM FAILURE.

An engine flame-out will cause both the utility and
nower hydraulic system pressure to drop considerably.
Hiowever, the aircraft can be controlled adequately
with hydraulic pressure and flow developed by a wind-
milling engine. Duradon of the emergency hydraulic

sump when operating on the aircraft’s battery will

-

s zero to 15 minutes depending on condition of bat-
tery and equipment operating. The emergency hydrau-
lic system should be turned on prior 1o landing to

supplement the windmilling engine-driven pumps.

3-24

WARNING

If both utility and power hydraulic pressure
gages read zero and engine is operating
normally the flight controls must not be
moved until the emergency system is turned
ON and hydraulic pressure is regained as
shown on the power hydraulic pressure gage.
If hydraulic pressure is not regained the
surfaces will tend to creep in the direction
of applied air loads. If hydraulic pressure is
not regained abandon aircrafe after ascertain-
ing that gage pressure indications are realistic
and that hydraulic failure has occurred. This
can be accomplished by slightly operating the
ailerons to determine if hydraulic pressure
is available.

Note

The utility and power hydraulic pressure
gages are powered by the inverter. In the
event of an A-C power failure or engine
failure gages will be inoperative and remain
at the last pressure reading unless the MAIN
INVERTER switch is positioned to OFF and
the ALT INVERTER switch is positioned
to ON.

FLIGHT CONTROLS SYSTEM FAILURE.
HIGH STICK FORCES.

There is a possibility of an electrical malfunction in
the autopilot amplifier box causing excessively high
stick forces due to autopilot engagement. In the event
such a condition should be encountered during flight,
the pilot should turn the ALT INVERTER switch to
the ON position to eliminate the autopilot from the
system.

TRIM SWITCH FAILURE.

In the event of trim switch failure, which may cause
a “runaway” trim or no trim the following procedure
is recommended to isolate the stick grip trim switch
from the circuit:



1. Alternate trim switch (PITCH TRIM) — OFF.

2. Alternate trim switch — NOSE UP or NOSE DN
position to trim aircraft, about pitch axis. Trim
about the roll axis cannot be controlled.

/ING FLAPS SYSTEM FAILURE.

In the event of utility system failure it will not be
possible to lower the wing flaps. In the event of
primary bus failure, the flap position indicator will
not function and it will not be possible to operate the
flap system as the selector valve will remain in the
neutral position.

SPEED BRAKE FAILURE.

In the event of hydraulic failure or primary bus power
failure the speed brake cannot be opened. However,
if the speed brakes are open when the fajlure occurs
the air loads on the brakes will close them.

LANDING GEAR SYSTEM FAILURE.
LANDING GEAR RETRACTION WHILE ON THE
GROUND,

it becomes necessary to retract the landing gear
nile the weight of the aircraft is on the main struts
proceed as follows:
1. Emergency ground retract switch — Actuate.

2. Landing gear selector handle — UP.

Note
“he landing gear will retract only if hydrau-
lic pressure and primary bus power are
available.

LANDING GEAR EXTENSION WHILE IN THE AIR.

In the event that the left or right main gear does not
extend in flight by means of the main system and
utility hydraulic pressure is available the following
procedure is recommended:

1. Cycle the landing gear while pulling negative G's

or while shaking the aircraft.
Pulling positive G’s will normally aggravate this
condition since the weight of the wheel rests on

the inner landing gear door.

Note

The gear cannot be retracted, if desired, once
the EMERG DOWN position is selected.

E E E E
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In the event that only the main gear can be locked
down with the normal hydraulic system, the possibility
exists of back pressure in the return hydraulic lines
unlocking the main landing gear whenever the nose
gear is lowered by means of the pneumatic system. The
main gear will relock itself through normal hydraulic
pressure with the landing gear selector handle left in
the EMERG DOWN position. Therefore, the landing
gear position indicators must be checked 10 ascertain
whether all gears are down and locked after the
pneumatic system has been used in the lowering of
any gear.

2. If the landing gear will not extend by normal
procedures, indicated by the landing gear indica-
tor lights, warning horn or jow hydraulic pressure,

proceed as follows:

a. Reduce speed to 225 knots TAS or below.

b. Landing gear selector handle — EMERG DOWN.
Note

If the landing gear does not lock down (-
dicated by the landing gear indicator fights)
hold the landing gear selector handle in the

EMERG. DOWN position for a few seconds.

® Once the landing gear is extended by posi-
tioning the landing gear selector tw the
EMERG DOWN position you are committed
to a wheels down landing since the sejector
handle can only be released from the EMERG
DOWN position by use of
possibility of blowing up the hydraulic reser-

a2 screwdriver. The

voir due to back pressures when retracring

the landing gear also exists.

¢. If necessary, yaw the aircrafe 1o fock the main
gear.
d. Landing gear indicator ights — Check to ascer

tain that all gears are iocked down.

Note

Observe the landing gear dicator lighes
when yawing the aircraft to determine when
the spring-loaded downlocks on the main
gear engaged. The nose gear 15 extended by
air pressafe and the spring-loaded nose gear
downlock is locked when the strut s fully
extended as indicated by the nose gear indi-

cator light

Note

The position of the nose gear may be ob-
served through the view finder.

7

7
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BRAKE FAILURE.

. Use up the fuel unti! minimum fuel remains
{1000 1bs.).

. Emergency brake handie — Pull.

3. Throttle — CLOSED on touchdown.

4. 1f lefc brake is out, iand on left side of runway.

5. If right brake is out, iand on right side of runway.

. If both brakes are out, land as short as possible at
lowest safe speed, wing flaps DOWN, and speed
brakes QUT.

7. Drag chute — Deploy after touchdown if installed.

8. Dragging the tail during landing will shorten the
roll, if drag chute is not installed.

9. Prepare to engage barrier.

EMERGENCY BRAKE.

in the event normal brake failure is suspected, loss of
atility hydraulic pressure or loss of braking action,
actuation of the emergency brake handle engages the
emergency brake accumulator.

Note

pressure is available
after the emergency brake handle is actuated

When utility hydraulic

the brakes will function normally with unlimited
applications, but will not retain the anti-skid
feature of the normal brake system. If utility
hydraulic pressure is lost, the emergency brake
accumulator will atiow a maximum of eight
normal brake applications.

1 Maintain rudder directional control.

;. Actuate emergency brake handle.

[ 22 2. 4844828 anaq sl
. CAUTION %

When emergency brake system is utilized,
stop aircraft straight ahead and do not taxi.
Shut engine down and insure that landing
gear down lock pins are installed and wheel
chocks are in place.

ANTI-G SUIT FAILURE TO DEFLATE.

in the event the Anti-G suit fails to deflate after a

o maneuver.

i. Disconnect G-suit hose by pulling on the hose.

CANOPY MANUAL JETTISON.

Normally the canopy is jettisoned automatically as

part of the ejection sequence by actuating the canopy
jettison control (right handgrip on @ thru or
either handgrip on @ and later). This procedure
also arms the ejection seat. The canopy may be jetti-
soned manually and the seat remain unarmed as

follows:

1. Canopy manual jettison switch — ON (if in-
stalled), unlock canopy manually and raise intc
airstream.

Canopy manual jettison speeds, if practical.
® 130 KIAS minimum with {763} complied with.
® 300 KIAS minimum with {763] not complied witl

® Jettison canopy at altitude and attitude to perm
ejection in the event the canopy damages the en
pennage.

WARNING

To detonate the canopy squibs the battery
switch should be ON. The inspection require-
ments for the canopy jettison battery do not
determine its ability to detonate the squibs.

When the canopy is raised the airstream will force
it to the fully open position. In the full open posi-
tion the right canopy mounting arm actuates a micro-
switch which completes a circuit to the explosive
squibs if the canopy jettison switch is ON. The ex-
plosive squibs separate the canopy from the aircraft.
If the canopy jettison switch is not installed, not used,
or the squibs fail to fire, the airstream on the canopy
will cause the canopy arms to break where they hit
the upstop. Holes in the canopy arms establish the
breaking point.

For runway emergencies, if the canopy is opened manu-
ally, the canopy lock should be engaged when the
canopy is lifted -to prevent it from slamming fully
closed and possible jamming.
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HEATING, PRESSURIZING AND
VENTILATING SYSTEMS.
COCKP!T AiR CONDITIONING.

Pressurization, heating and ventilating are combined
into an air conditioning systern {(figure 4—1) which is
controlled electrically with power from the primary
bus. When the canopy is closed the cockpit is sealed
by an automatically inflated rubber seal. Air for pres-
surization, heating, ventilating and canopy seal infla-
tion is obrained from the compressor section of the
engine. Cockpit temperature is controlled by diverting
a portion of hot air from the engine compressor sec-
tion through a rurbo-refrigerator, for cooling, before
it enters the cockpit. Air enters the cockpit through
two foor registers, a register behind the pilot’s seat,
and through an outlet on the right side directly op-
posite the pilot’s chest. Pressurization is maintained
for two schedules, normal or combat, by the pressure
regulator, which releases air from the cockpit through
@ variable opening, designed to maintain the proper
pressure differential and rate of change of cockpit air
from the normal schedule. {See figure 4—2.) From sea
level to 12,500 feet alritude the cockpit is unpres-
surized; from 12,500 to 31,000 feet altitude normal
pressure remains equivalent to atmospheric pressure
at 12,500 feet; above 31,000 feer a constant normal
pressure differential of 5.0 PSI is maintained between
cockpit and ocutside atmosphere. For the combat sched-
ule; the cockpit is unpressurized from sea level to
12,500 feet; from 12,500 to 21,200 feet altitude cockpit
pressure remains equivalent to atmospheric pressure
at 12,500 feer; above 21,000 feet a constant pressure
differential of 2.75 PSI is maintained between cockpit
and outside atmosphere. The cockpit altimeter (20,
figure 1—4) indicates the equivalent cockpit altirude.
The dump valve operates automarically to relieve ex-
cessive cockpit pressure and can also be opened to
dump cockpit pressure if necessary. Qutside ventilating
air is available 1o the cockpir only if pressurization
is shut off.

8 THRU B

Cabin Yent Switch.

Cockpit pressurization is selected by the cabin vent
switch {figure 4—3) a rotary switch having threc
positions marked RAM, NORM PRESS and COMBA'l
PRESS. The RAM position opens the ram air valve
and dump valves, allowing a flow of ram air through
the cockpit and closes the engine air shut-off valve,
stopping the fow of engine air 1o the cockpit. Cockpit
temperature cannot be selected when operating in the
RAM position. The NORM PRESS position closes the
ram inlet and dump valves and positions the pressure

4-2

regulator to maintain a maximum pressure differential
between the cockpit and outside atmosphere of 5.0
PSI. The COMBAT PRESS position closes the ram
inlet and dump valves and positions the pressure regu-
lator to maintain a maximum pressure differential be-
tween the cockpit and outside atmosphere of 2.75 PSIL.
This position is provided for pilot safety to minimize
danger resulting from sudden decompression, if battle
damage causes a sudden loss of cockpit pressure
during combat, The cabin vent switch is powered

from the primary bus and is normally left in the
NORM position.

® THRU B

Cabin Temperature Control.

Cockpit temperature is adjusted for pilot comfort by
using the cabin temperature control (figure 4—3)

which is a three-position switch marked COOL, off

and HEAT, spring-loaded to the off position. By
holding the cabin temperature control in the COOL
or HEAT position the cockpit temperature can be ad-
justed to the individual needs if primary bus power is
available and the cabin vent switch is not in RAM
position.

@ and LATER
Cabin Temperature Control.

The cabin temperature control (figure 4-3), is a
mechanically operated rotary control. The control is
coaxially installed with the defroster control. The
range for cockpit pressurization and temperature con-
trol is marked HEAT and COOL. The position of the
temperature control, in relation to its total range from
HEAT to COOL, gives a visual indication of the
temperature selected. Temperature is changed by con-
trolling the mixture of air through the mixing valve.
The temperature control has a third or RAM AIR posi-
tion. This position opens the ram air valve and the
dump valve allowing a flow of ram air through the
cockpit and closes the engine air shut-off valve stop-
ping the flow of engine air to the cockpit.

Note

The cockpit cannot be pressurized when the
temperature control is in the RAM AIR posi-
tion.

Side Air Outlet Shut-off.

The side air outlet shut-off is located on the right side
of the cockpit below the interior and exterior lights
control panel. The quantity of hot or cold air going
into the cockpit through this outlet may be varied by
manually sliding the shut-off over the air outlet.
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CAMERA COMPARTMENT AIR CONDITIONING.

The camera comparument, the forward fuselage, is

air conditioned (figure 4—4) and controls, (hoth auto-

matic and manuzl) are provided to maintain the com-
partment a: approximately (8.3 1o 29.3 degrees centi-
grade (65 1o 85 degrees Fahrenheir). The temperature
is maintained during all conditions of level flight and
during or following a rapid descent from altitude afrer
the initial 15 minutes of system operation. Compart-
ment temperature is controlled by diverting a portion
of hot air from the engine compressor section, through
another turbo-refrigerator for cooling before 1t enters
the compartment. A pressure relief valve is provided
1o insure against excessive pressure differentials. The
samera windows in the compartment are kept free of
frost and fog under all conditions of flight, including
descents into warm humid atmosphere, by means of a

recirculation unit and a chemical drier. This unit con-

Iy

sists of a fan which circulates the warm air in the

compartment through a b xchanger, which keeps
the air at the prescribed temperature. During rapid
descents heated air enters the comparunent through a
chemical drier 1o equalize the pressure in the compart
ment. The recirculating unit operates automatically

during a picture run. Camera compartinent termperi-
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ture is indicated by a temperature gage on the instru-
ment panel, This air conditioning system is powered
from the primary bus, while the recirculating fan is

energized by the NO_ 2 secondary bus.

Shut-off Switch.

The compartment temperature control shut-off switch
is a two-position switch (figure 4—3) placarded SHU'T
OFF, ON and OFF on @ and @ aircraft and ON,
and SHUT OFF on @ and later aircraft and s
powered by the NO. 2 DC secondary bus. The ON
position opens the air-conditioning  shut-off valve
allowing air from the engine compressor section to
enter the air conditioning system. 1t also turns on the
camera vacuum system and energizes the rectrculating
fan to circulate camera compartment air through the

heat exchanger.

Note

The shut-off switch must be in the ON posi-
tion for operation ot the air conditioning sys-
tem, the recirculating system or the camera

vdcuum system.
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COCKPIT and CAMERA COMPARTMENT

TEMPERATURE and PRESSURE CONTROLS

) and LATER Aircraft

€D Aircraft

Figure 4—3.

Camera Compartment Temperature Control.

The camera compartment temperature is automatically
or manually selected by the temperature control switch
(figure 4—3) which has four positions; AUTOMATIC,
COOL, HEAT and off and is powered by the DC
primary bus. With the temperature control in the
AUTOMATIC position, the camera compartment air
conditioning system will automatically maintain a
temperature range of 18.3 to 29.3°C (65 to 85°F) in
the camera compartment, except when the recircula-
ting unit is in operation for extended periods of time.
If the automatic temperature control fails, the momen-
tary COOL and HEAT positions, provide for manual
control, and are used to obtain desired compartment
temperature. By holding the temperature control in
the COOL or HEAT position, the air mixing valve is
motorized to close or open respectively. To stop the
rotation, the control is released and automatically
returns to off, stopping the positioning of the air
mixing valve. By trial and error, the position of the
air mixing valve is obtained to maintain proper com-
partment temperatures. The air mixing valve is
powered from the primary bus.

Camera Power Switch.

The camera power switch (figure 4—21) is an ON-
OFF switch and is described in detail under camera
equipment in this Section. However, when the camera
power switch is in the OFF position, two recirculating
valves are positioned so that the air conditioning sys
tem operates. When positioned to the ON position,
the recirculating valves are positioned so that heated
air from the air conditioning system is directed
through the heat exchanger. The recirculating valves
are actuated by the primary bus.

Note
The air conditioning shut-off switch must be
in the ON position for the recirculating sys-
tem to operate.

. —
| caumon |
|

ek

Camera power switch should be on for
minutes and camer= compartment femperature
within limits (18.39 10 29.3°C) before photo-

graphy is attempted.
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CAMERA COMPARTMENT AIR-CONDITIONING
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Camera Compartment Temperature Indicator,

Temperature in the camera compartment is shown on
the camera compartment temperature indicator (15,
figure 1—4). The indicator is powered by the pri-
mary bus.

ANTI-ICING AND DE-ICING SYSTEMS.
DEFROSTING SYSTEM.

The center windshield panel is designed and built so
that an electrical current, passing through an electri-
cal conductive coating between laminations, keeps the
windshield panel at a temperature of 43°C (110°F).
Both AC and DC power are required for operation;
the AC being supplied only by the single-phase in-
verter and the DC by the primary bus. The side panels
on the windshield and the side panels on the aft
canopy are defrosted with hot air supplied from the
engine compressor to the perforated defroster tubing
assembly. The hot air defroster is available whenever
the engine is running, regardless of the position of
the cabin vent switch.

Windshield Defrost Switch.

The windshield defrost switch (figure 4—3) located
on the right console, is a two-position switch placarded
WINDSHIELD DEFROST, with positions placarded
ON and OFF. The OFF position opens the AC power
circuit which in turn automatically opens the DC
power circuit through a relay. The ON position ener-
gizes the windshield defroster circuit if the DC
primary and NO. 1 secondary busses are energized,
and the MAIN inverter switch is in the ON position.

Defroster Control.

The defroster control (figure 4—3) is a manually op-
erated shut-off valve that controls the flow of hot air
from the engine compressor section to the defroster
tubes. The control is placarded DEFROSTER and has
two positions: ON and OFF. The ON position sup-
plies hot air to the windshield side panels and the
aft canopy side panels, and will operate regardless of
the position of the cabin vent switch. On €Y and later
aircraft the defroster control is mounted co-axially
with the cabin temperature control on the right con-
sole. There are two unmarked detent positions between
the ON and OFF positions.
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| CAUTION |

Defroster operatiosn: should be kept t¢ a mint-
mum during ground operation to prevent dis-
tortion of the windshield side panels.

Mote

Due to the iarge mass of glass in rhe bullet-
proof windshield, it is essential that the de-
froster be turned on at least 30 minutes before
a descent from altitude is undertaken. Since
a descent often cannot be anticipated 30 min-
utes in advance. the defroster should he
turned on whenever an altitude of 20,000 FT
is reached, and left on for the duration of
the flight. During z ground support mission.
the defroster should be turned on immedi-
ately after take-off. If it is found thac the
defroster air is excessively uncomfortable, the
defroster valve should be closed down (o
some intermediate position, but should not
be rurned off.

ANTI-FOGGING SYSTE#M.

The canopy and the windshield side panels are de
fogged by air, taken from the cockpit, passed through
a chemical drier, then through the space berween the
inner and outer surfaces of the panels and vented over-
board. The drier must be checked periodically to make
sure that the chemical is still active. Operation is con-
trolled manually through a shut-off valve.

Canopy Dry Air Switch {Anti-Foggingi.

The canopy dry air switch (7, figure 1—0} controis
the flow of heated and chemically dried air, taken
from the cockpit and directed between the inner and
outer surfaces of the side windshield and the canopy
for anti-fogging purposes. The switch is 2 momentary
push button type marked CANOPY DRY AlR. W hen
depressed, the switch mechanically opens a valve swhich
allows heated and dried air to pass to the space be
tween the inner and outer spaces of the canopy and
side windshields. On & thru aircrafr the switch
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must be held for the system to operate. Actuating the
switch for periods longer than necessary for clearing
the canopy and side windshieids of fog is unnecessary
as continued use will only replace dry air with more
dry air. On I and later aircraft, an automatic time
dejay has been incorporated so that it is only necessary
w0 depress the switch momentarily to actuate the sys-
tem. The shut-off valve will then automatically close
after a pericd of 15 1o 30 seconds have elapsed.

PITOT HEATER.-

The pitot tube, instalied in boom on the left wing tip,
is electricaily heated from the primary bus to keep it
ice free.

Pito? Heater Switch.

The pitor heater switch (21, figure 1—0), has two
positions OFF and PITOT HEAT. The PITOT HEAT
position turns on the heater element which heats the
pitor tube and keeps it free of ice.

CAUTION

The pitor heater should not be used on the
ground as serious overheating may occur.

FUEL FILTER DE-ICING SYSTEM.

A fuel hlter de-icing system is installed in some air-
crafe to remove ice that may collect in the engine fue]
Glter. Alcohol is injected into the fuel line upstream
of the fuel filter by means of an electric pump which
is inoperative if the alcohol wank is empty or in the
event of primary bus failure. Automatic or manual
operation may be selected. The alcohol supply is
sufficient for approximately two minutes of continu-
ous injection. An icing condition is indicated by a
warning light. Specifications of the de-icing fluid used
is noted in rhe servicing diagram (fgure 1-31).

f@ CAUTION %

On aircraft where the fuel de-icing system
has been reactivated by {R521}, the low
pressure fuel filter icing conditions will be
indicated to the pilor and/or ground per-
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sonnel by gradual reduction in engine RPM
only. The filter icing light will not indicate
this condition. When a gradual reduction in
engine RPM is experienced, the fuel filter de-
icing switch should be placed in the manual
position until engine RPM again increases to
normal operating requirements. When engine
RPM is normal, place the de-icing switch in
the OFF position.

Fuel Fiiter De-lcing Switch.

The fuel filter de-icing switch located on the left
console aft of the fuel control panel is a three-position
switch placarded AUTO, OFF, and MANUAL, and is
powered by the DC primary bus. In the AUTO posi-
tion the injection of alcohol starts automatically as
soon as a predetermined pressure drop across the
engine high pressure fuel filter is sensed and ceases
as soon as the pressure drop across the fuel filter
returns to normal. In the MANUAL position, a con-
tinuous flow of alcohol is injected into the fuel filter.
The MANUAL position is used in the event of failure
of the automatic system.

Note

If the fuel filter de-icing switch is positioned
to MANUAL with the throttle closed and the
fuel tank selector in the OFF position, the
alcohol will build up enough pressure in the
fuel line to prevent turning the fuel tank
selector to any other position.

Fuel Filter Ice Warning Light.

The fuel filter ice warning light (figure 1—16) is an
amber light marked FILTER ICE-WARN. The light
will illuminate automatically when the fuel pressure
drop across the engine high pressure fuel filter is
indicative of icing and will go out when the pressure
returns to normal.

The ice warning light will not indicate an
icing condition in the low pressure fuel filter.



COMMUNICATION and ASSOCIATED
ELECTRONIC EQUIPMENT
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Command Set AN/ARC-33 Two-way voice communication 30 miles at 1000 feet altitude Left Console
OR AN/ARC-34 to 135 miles to 10,000 feet
altitude
Inter[)bone AN/AIC-]O Improved radio reception and Within airplane Left Console
ground maintenance station
Radio Conz[;ass AN/ARN-6 Radio Navigation 250 miles Right Console
IFF/SIF Set AN/APX-25 Avutomatic Identification 100 miles up 1o 50,000 feet Right Console
altitude
Radar Set AN/APW-]] Ground Support — Right Console Provisions only
Tacan AN/ARN_2] To provide an improved tac- — Control panel on right console;
tical air navigational system. Course, bearing, distance  and
heading indicators  on  main
mstrument panefb.
il
]
Wire Recorder 25X Record pilot's comment and — J Right Console
radio transmission :
Figure 4—5.
COMMUNICATION AND ASSOCIATED primary bus. When the main inverter switch
ELECTRONIC EQUIPMENT 1s ON the IFF/SIF Set is energized by the
main inverter, on modified and later aircrafy,
Communication and associated electronic equipment and by the alternate inverter on unmodified
consists of radio sets to provide aircraft-to-aircraft and aircraft, On all aircraft the 1FF SIF Ser is
aircraft-to-ground communication; radar sets for air- inoperative when the main inverter switch
craft identification and ground support and navigation is OFF.
equipment for guidance during flight. All sets are
remotely controlled from the cockpit with visual indi-
cators on the console and instrument panel. Antennas INTERPHONE.

are concealed within the aircraft and therefore are
protected from air loads during high speed flight and
are kept free of ice and dirt.

OPERATION OF COMMUNICATION EQUIPMENT.

Insert microphone plug and headset plug into two
extensions on the front of the pilot’s seat. The pri-
mary bus must be energized for command set opera-
tion. Each set is described individually in the follow-
ing paragraphs:

Note

The Command Radio Set and the Radio Com-
pass will operate from the aircraft batteries
as power is supplied to these sets from the

The AN AIC-10 interphone set is provided so tha
type M-32, AIC oxygen mask microphone and type
H-75-AlC headset or their equivalents can be wused.
This microphone and headset combination makes pos-
sible voice communication of high intefligibility in
jet aircraft ar all altitudes and under severe ambient
noise conditions. Units of the interphone controf, on
the aft end of the left console, are used o connec:
the headset and microphone to the communicarions
equipment. The interphone volume control affects
the headset
It is possible to adjust ¢ volume control in

v()lume OF C()!ﬂmliﬂi(ﬂ{i()ﬂ ’L‘(]U”lp{‘ﬂi‘ﬂl,
flight.
An interphone station is provided in the cameras

the

maintenance

compartment in forward fuselage for use oi

ground personnel. The interphone s

rowered by the primary bus.
f } ;

&3
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COMMAND RADIO CONTROL PANEL
AND REMOTE CHANNEL INDICATOR

Figure 4—6.

COMMAND SET.

Radio set AN ARC-33 or AN/ARC-34, is a remotely
controlled receiver-transmitter operating in the 225.0
10 399.9 mc band. A total of 1,750 crystal controlled
receive-transmit channels, ic increments of one-tenth
of @ megacycle, are within tuning range of the radio
set and may be manually seiected by the pilot. Any
20 channels within the radio’s total frequency range
may be preset in any order for quick selection by the
rotary type preset channel selector switch on the radio
control panel. Four knobs are provided for manual
selection of an operating {requency, so that manual
operation does not disturb the preset channel arrange-
ment. Receiver and transmitter tuning is automatically
completed after a channel change. Two receivers, 2
main, and a guard receiver which is constantly tuned
o the guard frequency are provided. The guard re-
ceiver may be operated along with the main receiver,
thus making it possible 1o monitor the guard channel
for command or emergency communication, while
still carrying on communication on another channel.
Receiver operation is manually selected by a rotary
type function switch. Continuous tone transmission is
also provided through @ tone button which may be
ased for voice iransmission, or as a key for code
signals. All radio operating controls {figure 4—0) are
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located on the left console with the exception of the
microphone press-to-talk button, which is located on
the throttle. The pilot can monitor his own trans-
mitted signals through a side-tone circuit which feeds
from the transmitter into his headset, The transmitter
and the main receiver are tuned to the same frequency.
The radio will operate if the primary bus is energized.
On €3 thru (B (to Serial NO. 53-7633) aircraft modi-
fied by {6971 and B and later aircraft (from Serial
NO. 53-7634) a standby emergency battery may be
switched on if the electrical system does not produce
sufficient voltage for AN/ARC-34 radio operation. An
on-off type switch, which is guarded in the off position
by a safety-wired cover guard, is provided to switch
the radio to emergency battery power. A circuit
breaker press-to-test light is mounted adjacent to the
standby battery switch and is used to test the standby
battery circuit. The indicator light will illuminate if
the circuit is functioning regardless of the position of
the standby battery switch.

Note
Aircraft prior to @ modified by {786} have
an AN/ARC-33 radio with an AN/ARC-34
type control panel. These aircraft do not
have the command radio standby battery.



Function Switch.

The function switch (figure 4—6), a rotary, four-posi-
tion selector switch marked OFF-MAIN-BOTH-ADF
is used to turn the command radio on or off, or
select the type of receiver operation desired. The
OFF position shuts off power to the transmitter, main
and guard receivers. In the MAIN position the radio
receives on the main receiver and both the main re-
ceiver and transmitter are tuned to the preset or
manually set up channel selected while the guard
receiver remains inoperative. When the function
switch is in the BOTH position the radio will receive
signals simultaneously from the guard receiver which
is constantly tuned to the guard channel, and from the
main receiver, which with the transmitter will operate
on either a preset or manually selected frequency
depending upon the type of channel selection used.
The ADF position is for an automatic direction
finder which is not installed.

Manual-Preset-Guard Selector Switch.

The lever type, three-position selector switch (figure
4—6) marked MANUAL-PRESET-GUARD is used to
select the method of channel selection or to switch
both the main receiver and the transmitter to the
guard chanpel frequency. A MANUAL-PRESET-
GUARD switch indicator window is provided and the
type of selection as set up by the switch is indicated,
while the other positions are visible, but covered by
a green shutter. In the MANUAL position, the four
tuning knobs at the top of the control panel are
used permitting manual selection of any one of the
1,750 frequencies in the radio’s tuning range for
transmit-receive operation. The PRESET and GUARD
positions on the MANUAL-PRESET-GUARD switch
indicator window will be covered, as will the preset
channel indicator window. The indicator windows
above each of the four manual tuning knobs are open
and provide a direct reading in megacycles and tenths
of a megacycle of each frequency manual selected by
the knobs. In the PRESET position, the preset chan-
nel selector switch is used and transmit-receive opera-
tion may be carried on any one of the 20 preset
channels as selected by the preset channel selector
switch and indicated in the preset channel indicator.
The manual tuning knob windows and the MANUAL
and GUARD positions on the MANUAL-PRESET-
GUARD switch indicator windows will be blanked
out. In the GUARD position, the main receiver and
transmitter are switched to the guard channel fre-
quency and the guard receiver is inoperative even
if the function switch is in the BOTH position. The
manual tuning indicator window, the preset channel
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indicator window and the PRESET and MANUAL
positions in the MANUAL-PRESET-GUARD ind:-

cator window will be covered.

Mote

On aircraft prior to with {786} not com-
plied with the AN ARC-33 radio set has no
provisions for manually selecting a specific
frequency. Only the 20 preset channels {fre-
quencies) can be selected.

Tone Push Button.

The spring-loaded push burton marked TONE (fgure
4—6) switches the radic over from receive to tone
transmission on the manually selected or preset fre-
quency that the radio is operating on as long as the
depressed position is held. A 1,020 cycle tone is con-
tinuous during voice transmission as long as the tone
button is depressed. The tone button may also be used
as a key for code transmission. The microphone press-
to-talk button, regardless of its position has no effect
on the operation or function of the tone button.

Note

Tone transmission is wusually perceptible
over a slightly greater distance and through
greater interference than voice transmission.
Therefore it is especially adaptable in an
emergency for code key operation, when in-
terference or jamming conditions make voice
transmission impractical, or 1o serve as a
radio marked signa! for direction finding.

Volume Conirol.

The volume control (figure 4—06) marked YVOLUME
regulates the headset voiume for signals received on
both the main and guard receivers. Volume control
range is predetermined so that the signal volume may
not be reduced below a preset level.

Microphone Press-to-Talk Button.

The microphone press-to-tatk button (figure 1—16!
located on the engine throttle control, switches the
radio set from receive t¢ transmit operation for voice
modulation when held in the depressed position. When
the button is released the radio returns ¢ receive
operation. The microphone press-to-talk button, re-
gardless of its position, has no effect on the function
or operation of the tone push button.
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Emergency Radio Batiery Switch.

On aircraft equipped with the AN/ARC-34 radio, an
emergency radio battery and emergency radio battery
switch are provided for emergency radio operation.
““he emergency radio battery switch is located on the
lefr console and is safety-wired and guarded in the
off position by a cover-type guard, while the on
position is marked ON. The emergency battery is a
26.25 volt wet cell, silver zinc battery located below
the aircraft battery, and 1s connected to the radio
‘hrough a circuit breaker in the battery well.

Mote
On €8 thru @B aircraft not modified by {697}
and on all earlier aircraft the emergency

battery is not provided.

Remote Frequency and Channel indicafor.

Aircraft modified in accordance with {786} have a
remote frequency and channel indicator installed on
the mainp instrument panel. The indicator enables the
pilot 1o see what frequency or channel he is selecting
on the modified AN/ARC-33 or AN/ARC-34 radio

withour looking down ag the console.

Emergency Radio Battery Cireuit Breaker Check Light.
‘The emergency barttery circuit breaker check light is
a press-to-test light mounted adjacent to the AN/ARC-
34 radio emergency battery switch and is provided
o check the emergency radic battery circuit breaker
in the battery well. The check light will function
regardless of the position of the emergency radio
battery switch.

Starfing.

Note

No transmission will be made on emergency
(distress) frequency channels except for
emergency purposes. For test, demonstration,
or drill purposes, the radio equipment will
be operated in a shielded room to prevent
transmission of messages that could be con-
strued as actual emergency messages.

i, Place the function switch in the BOTH position.
20 Turn MANUAL-PRESET-GUARD selector switch
to PRESET position.

Rotate preset channe] selector knob until desired
channel number appears in preset channel indi-

e

cator window. Allow zpproximately one minute
for equipment warm-up and automatic channel
tuning adjustment cycle. At the end of the warm-
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up period the equipment will be in the standby
condition ready to receive signals on the preset
command and fixed guard frequencies simultane-
ously. During transmission periods the pilot should
receive his own signals on a side-tone received by
his headset. A little receiver noise may or may not
be heard during non-transmission periods.

Note
When selecting a new preset channel there
will be a delay of four seconds before the
automatic tuning cycle adjusts the set for
operation on the newly selected frequency.

4. Adjust the volume control for a comfortable signal
level in the headset.

5. Before transmission, check that equipment is func-
tioning and tune-up is complete by listening for
voice side-tone, or tone signal when tone button
is depressed.

Stopping.
1. Place the function switch in the OFF position.

Note

Once the radio set has been turned off, the
one minute warm-up period must be com-
pleted before radio transmission can be
resumed.

Operating Precautions.

1. Transmit only when the channel is clear to pre-
vent confusion and loss of messages. The guard
frequencies should not be used for transmission
unless the message is urgent.

2. Use both receivers for general reception unless
signals from one make the desired signals from
the other unusable.

3. It is possible to set the preset channel buttons or
manual frequency selector knobs for frequencies
below 225.0 megacycles. Since this is below the
operating frequency range, the automatic tuning
mechanism cannot accomplish tune-up. It will
operate for approximately 120 seconds and will
then be turned off automatically by a protective
relay. Under these conditions there will be no
side-tone if transmission is attempted and opera-
tion of the frequency selection knobs will have
no effect. To restore operation, select a channel
within the 225.0 to 399.9 megacycle range. Turn
the function switch to the OFF position and then
to BOTH. After approximately one minute the
radio equipment will operate in a normal manner.
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IFF/SIF

AN/APX-25

CONTROL PANELS

Figure 4—7.

IFF/SIF SET — AN/APX-25.

The AN/APX-25 radar identification set (IFF/SIF)
enables the aircraft in which it is installed to identify
itself automatically as friendly, whenever it is chal-
lenged by the proper signals from other appropriate
radar recognition equipment at ground bases, or in
other aircraft. The set has two supplementary pur-
poses: (1) It enables specific friendly aircrafc to
identify themselves apart from numerous other
friendly aircrafe; (2) provides means for trans-
mitting a special coded signal called the “emergency
reply.” In operation the AN 'APX-25 ser receives
coded interrogation signals and transmits coded reply
signals to the source of the challenging signals where
the reply codes are displayed, together with associated
radar information (targets, etc.), on the radar indi-
cators. When a radar target is accompanied by a
proper reply code from the IFF set, the target is
considered friendly. Three modes of operation are
provided for response to interrogation signals: mode
1, mode 2, and mode 3 which are used for security,
personal, and traffic identifications, respectively. The
IFF set provides for two methods of reply coding:
Mark X and Mark X SIF. An internal selector switch
(set up by ground personnel only) permits the IFF
set to be operated in the Mark X, or Mark X SIF,

configuration. The Mark X configuration provides
for use of the IFF (transponder) control panel only,

and selection of reply coding is limited 1o the one

code reply combination preset inw the equipment
When using the Mark X SIF configuration. a SIF
(selective identification feature) control panel is used
in conjunction with the IFF control panel, providing
for elaboration of the reply coding through the many
code combinations available with the SIF coniroi
panel. The radar identification set s powered by the
AC and DC secondary busses.
Mote
In Mark X operation the SIF (selective iden-
tification feature ) control panel is eliminated,
rendering the code selector dials inoperative.

However, the set will stilt operate in all three
IFF modes providing limired preset interroga-
tion and response signals.
ldentification Radar Conirol Panel.
Two radar control pancls (figure 4—7) marked SIF
and IFF are located on the right console, The IFF or
transponder control panel contains two mode switches,

an identification of position (I P) switch, and a fire

position master switch whose positions are OFF,
STDBY, LOW, NORM, and EMERGENCY. In the
STDBY position, the svstem is inoperative but ready
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oo msiant use. i the LOW position, the system

operates in partial sensitiviey and replies only in the
presence of strong iterrogation. In the NORM posi-
Gion, the system operates an full sensitivity  which
srovides maximum performance. Inrhe EMERGENCY
sasition, the system replies o all modes of interroga-
Gen with o special coded signal to indicate an emer-
seney. Phe mode 2 switch placarded MODE 2 and
DI i used by the pilot for personal identification.
Phe mode 3 switch, placarded MODE 3 and OUT
o used by the pilot for raffic identification. The
dentification of position (1 P switch, placarded 1P,
OLEE and MIC, is used by the pilot upon request to
provide momentary identification of position when
held in the TP position. When placed in the MIC
sosition, the identification of  position signals are
anemitred when the microphone button is held de-
pressed. The SIF control panel contains two, €on-
centric, rotary. code selector switches which are used

’
{

o select the specified code signals to be used in
mode or mode 3 operatien when in Mark X SIF
operation. The specified coded signals 1o be used in

mode 7 are preset on the ground and cannot be

Changed e flight. The rowsy code selector switches
e marked MODE 1 and MODE 3, and each contain
nner and outer knobs for selection of specified code
signals. The inner and outer knobs of mode 3 and
the outer knob of mode i, selector switches, are
marked 0 thru 7 consecutively, as the knobs are turned
clockwise, The inner knob of mode 1 code selector
switch is marked( through 3, consecutively,

Operation of identification Radar.
Rotate master switeh 0 STDBY, to maintain
equipment inoperative but ready for instant use.
;. Rotate master switch 1o NORM 1o place equip-

ment in operarion.

Note
‘he LOW position of the master switch
should not be used except upon proper
quthorizarion. Mode the security identi-
heation feature, 18

operation when the

master swiich on the

NORM.

F control panel is in

ioSer mode 7 oand mode 3 switches OUT unless
stherwise directed.
- Set mode §oand mode ¢ code selector switches on
the SIF control panel as directed {when operating
in the Mark X SiF configuration).
For emergency operation, press dial stop and rotate
master switch 1o EMERGENCY, so that the set
will automatically transmit a special coded distress
signal in response to interrogation.

6. Rotate master switch o OFF to tarn set off.
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RADIO COMPASS

CONTROL PANEL

Figure 4—8.

RADIO COMPASS — AN/ARN-6.
The radio compass AN ARN-G (figure 4—8) is an

airborne navigational instrument. There are four

bands covering a frequency range of 100 to 1,750. The

radio compass is capable of providing the following:

I. Automatic visual bearing indication of the direc-
tion of arrival of radio signals and simultaneous
aural reception of corresponding sound.

2. Aural reception of radio signals, using a non-
directional antenna.

5. Aural-null directional indicators of the arrival ot
radio signals using a loop antenna.

Note

‘I'he AN ARN-6 radio compass is deleted on
aircraft modified by {783}

Starting.

i. Turn the function switch to COMP, ANT or
LOOP position.
Note

The function switch position marked CONT
on the control panel is not used on this
installation.

Stopping.

1. Rotate function switch to OFF.
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AN/ARN-21

Figure 4—9.

TACAN — AN/ARN-21.

The TACAN set is a tactical air navigation system
which provides cockpit displays of distance and bear-
ing to a suitable TACAN surface navigation beacon.
Slant range of the set is line-of-sight up to approxi-
mately 195 nautical miles. The Morse code which
identifies the surface beacon is audible in the headset.
Major components of the set are a receiver-transmitter,
indicator coupler, and a control panel. Distance, bear-
ing, and course signals from the receiver-transmitter
are sent to the indicator coupler, which processes the
signals and couples them to the various cockpit
indicators. The set is powered by the DC primary bus

and the main inverter.

TACAN Controls and. Indicators.

Channel Selector Knob. The channel selector knob
(figure i—9) selects the desired navigation beacon
channel. The left-hank knob selects the tens and
hundred figure of the beacon channel number;, and
the right-hand knob selects the unit figure of the
beacon channel. Combinations of channel settings may
be made from 00 to 129, but the equipment operates
on channels 01 thru 126 only. The channel frequencies
selected are shown on a window marked CHAN.

Mote

Allow about 12 seconds after channel selec-

tion for the bearing indicator and the dis-

tance (range) indicators o stabilize

Power Control Switch. ['ne power control switch (fAg-
ure 4-9) is a three-position switch marked OFF
REC and T R. The OFF position deenergizes all of
the ARN-21 equipment. The REC position places the
receiver portion of the cguipment into operation so
that only bearing information is furnished by rthe
radio set. In the T R position, the airborne equipmen:
transmits a distance-measuring pulse, and interrogator,
a corresponding reply puise from the ground heacon,
to furnish distance information in addition to bear-

ing information.

Volume Control. A voiume control (figure 4-9)
marked VOL 15 provided for adjusting the volume
of the audio identification signal received from the

beacon. Clockwise rotation increases the volume,

Course Indicator. The course indicator (7, figure

I1—4) has a course set knob, @ course selecior window,

TO-FROM indicator, @ wourse devintion indicator,

ghide slope indicator and 2 heading pointer. The
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course set knob permits selection of a desired course
which is displayed in the course selector window.
The TO-FROM indicator shows whether the course
selected will take the aircraft to or from the trans-
mitting station, the course deviation indicator (vertical
bar) shows the position of the aircraft in relation to
the desired course. The heading pointer indicates the
number of degrees of heading, right or left of the
course selected. The glide siope indicator is inoperative
and not.used in TACAN. The course deviation indi-
cator is provided with a course warning flag which
is visible at anytime a received signal is unreliable,
r the system is OFF. The marker beacon light, in the
pper right corner of the course indicator, is not
perational.

Rodic Magnetic indicoter. The radio magnetic indi-
cator (8, figure 1—-4) is located on the instrument
panel. The indicator has two bearing pointers marked
i and 2, and a rotating compass card. The compass
rard is rotated by signals from the J-2 directional
indicator {when operating} and provides magnetic
heading of the aircraft dispiayed against a fixed top
index at rhe 12 o'clock position on the indicator.
The number [ pointer is normally driven by the
AN/ARN-6 radio compass which is removed from
the aircraft when {775} or {783} are complied with.
The double barred (NO. 2 pointer shows the mag-
netic bearing to the TACAN surface beacon from the
aircraft. The indicator operates when the TACAN
function switch is at either REC or T/R. If the
bearing signal is lost or weak, the bearing pointer
spins clockwise until the signal is picked up again.
During a channel change or when the equipment is
first turned on, the bearing-pointer may falsely lock
on momentarily t0 a bearing, but as the correct data
is fed into the system, the pointer will swing to the
correct bearing.

Range Indicator, The range indicator (14, figure
1—4) shows the slant range distance in nautical miles
from the aircraft to surface beacon. This indicator
operates only when the TACAN function switch is
at, T/R. When the indicator is not operating or when
the channel is being changed, 2 red bar drops across
the numbers displayed on the indicator. If a return
signal from the surface beacon is lost because of
interference or because the aircraft is beyond the 195
mile range of the equipment, a memory circuit retains
the lost distance for abour 10 seconds; if the signal
is still unreliable then the red bar drops across the
numbers. When the aircraft is back within range the
range indicator corrects itself and the red bar dis-
appears automatically. There will be a momentary

false indication when the equipment is first turned on
or when changing channels, However wait a few sec-
onds to ensure that the indication can be relied upon.

Operation of TACAN (AN/ARN-21).

1. Rotate channel selector knob on TACAN control
panel to surface beacon channel desired.

2. Move power control switch from OFF to either
REC or T/R and allow about 2 minutes for warm-
up, or until radio magnetic indicator stops spin-
ning.

Note

Occasionally TACAN equipment will ‘‘lock-
on’’ a false bearing which will be 40° or a
multiple of 40° in error. These errors can be
on either side of the correct bearing. When
using TACAN, cross check for false ‘‘lock-
on’’ with radar, VOR, DF, or other available
means. A False lock-on can usually be cor-
rected by switching to another channel and
then back to desired channel or by turning
the set OFF and then back ON to recycle
the search mode.

Note

This deficiency does not affect the DME
display provided by the TACAN equipment.
If, during an emergency, the size and direc-
tion of error of a false ‘‘lock-on’’ can be
determined, TACAN can be utilized if com-
pensation is made for the bearing error.

3. Adjust volume control to desired level.
4. To home on surface beacon:

a. Turn aircraft until NO. 2 pointer is aligned
with the top index on radio magnetic indicator.

b. Rotate course set knob on course indicator to
select desired course. The course deviation indi-
cator will indicate if the aircraft is on course
or to the left or right of the selected course to
the TACAN beacon.

Note

If the power control switch is at T/R, the

range indicator shows a reduction in mileage

as the aircraft approaches the surface beacon,

and shows an increase in mileage as the air-

craft flies away from the beacon.

5. To turn equipment off position power control
switch to OFF

RADAR SET — AN/APW-11A.

An AN/APW-11A type radar set is installed in some
aircraft with AN/ARC-34 command radios. These
radar sets, have a higher classification than this hand-
book. Refer to applicable T.Os for detailed in-

formation.



WIRE RECORDER

WIRE RECORDER.

The wire recorder is provided so that visual observa-
tion or transmitted information can be recorded for
future reference and study without the necessity of
making notes. The recording wire is sufficient for one
hour of total elapsed recording time and is powered
by the NO. 1 DC secondary bus. An indicator light is
provided to show when a limited amount of recording
time remains. The recorded wire spool can only be
removed and played back when on the ground.

Wire Recorder Selector Switch.

Operation of the wire recorder is initiated by the
rotary wire recorder selector switch located forward
of the temperature and pressure control panel on the
right console. The switch has four positions; OFF,
STANDBY, RECORD TRANS and RECORD ONLY.
When in the OFF position, the wire recorder i1s not
energized. The STANDBY position warms up the
recorder so that it is ready for operation when needed.
When in the RECORD TRANS position, anything
that is transmitted when the microphone button on
the control stick is depressed will also be recorded.
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The RECORD ONLY position records only what the
microphone picks up when the microphone bution i
depressed, but with wire recorder selector switch in this
position the command equipment will not transmit

Wire Recorder Indicator tight.

The wire recorder indicator light is a green light
marked WIRE RECORDER 5 MIN WARN. When

the light illuminates, it indicates that there is only 5
minutes of elapsed recording time left on the recorder

LIGHTING EQUIPMENT.
INSTRUMENT LIGHTS.

Individual instrument ring lights are instatied on cach
instrument and illuminate the instruments with o red
light. Red instrument flood lighung is provided by @
spot light mounted on cach side of the canopy frame
to illuminate placards aend can alse be oused as ol

ary illumination.

Instrument Panel Light Switches.

The instrument panel lights are controlied by three

rheostat switches (figure i—10). The dight instrumen:

light rheostat is marked FLIGHT, and controls the

individual lights on all the flight instruments. The
non-flight instrument light rheostar is marked NON-
FLIGHT, and controls the individual lights on ail
non-flight instruments. he red auxiliary light rheo-
star is marked AUXILIARY, and controls the two spot
lights mounted on the canopy frame. All rheostats
have two positions OFF and BRIGHT. The FLIGHT.
NON-FLIGH?T and AUXILIARY lights are powered
from the DC primary bus.

CONSOLE AND INSTRUMENT PANEL LIGHTS.

The left console is lighted by three incandescent hights
covered with red filters and mounted above the con-
sole. The placafds on the instrument panel and on the
right console are lighted with incandescent lights used
in conjunction with plastic panels. These tights are
energized by the DC secondary bus and are controlied
by a rheostat switch (12, figure 1-0) marked CON-
SOLY LIGHTS with three positions, OFF, DIM and
BRIGHT. When placed
BRIGHT positions on aircraft modified by

berween the DM

the landing gear selector handle light brightness

controlled.

o
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INTERIOR AND EXTERIOR LIG_HTS

 TAXILIGHT

Figure 4—10.

COCKPIT LIGHT.

A type C4A cockpit light (8, figure 1—7)} is mounted
on the right side of the cockpit. The light is provided
with an extension cord and it may be removed from
its mounting bracket t¢ be used as a portable light.
The light is powered by the DC primary bus and
controiled by a rheostat switch located on the light.
The rheostat switch controls the intensity of the
iight for continuous illumination. A push-button type
switch on the light may be used for intermittent light
use. The light is equipped with a red filter which may
be removed and the light used as a white spor light.

LANDING LIGHTS.

A landing light, mounted on an electrically retracted
door is installed on each wing tip. The door and light
are both actuated with power from the DC primary
bus and controlled by a landing light switch.

Landing Lights Switch.

The landing light switch (%, fAgure 1—5) has three
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positions EXTEND & ON, OFF and RETRACT. The
EXTEND & ON position opens the doors and turns
the landing lights on. The OFF position will turn the
lights off if the doors are open but the doors will not
retract. The RETRACT position retracts the landing
lights to the fully closed position.

TAXI LIGHTS.

The taxi light is mounted on the nose wheel strut
and is powered by the DC primary bus and con-
trolled by an ON-OFF switch (figure 4—10) located
above the right console. A switch in the nose wheel
well will automatically put the light out when the
nose wheel is retracted.

Note

The taxi light will illuminate only when the
nose gear is down and locked. Therefore,
when viewed from the ground, it may be
used as an indication of a safe nose gear
condition.



POSITION LIGHTS.

Position lights consist of a red light on the left wing
tip, a green light on the right wing tip, a yellow
and a white light on the tail, and a white light on
the top and the bottom of the fuselage. All lights
are powered from the NO. 1 secondary bus and con-
trolled by a position light switch (figure 4-10),
having three positions, STEADY, OFF and FLASH. In
the STEADY position the wing, tail, and fuselage
lights will provide continuous illumination. In the
FLASH position the wing and white tail lights will
flash alternately with the yellow tail light, and the
fuselage lights will be steady. The intensity of the posi-
tion lights is controlled by a DIM-BRIGHT switch
(figure 4—10) adjacent to the position light switch.

Note

On those aircraft having the new flasher in-
stalled, the amber tail light has been replaced
with a white light and operation in the Flash
Position changed to simultaneous flashing.

OXYGEN SYSTEM.
LIQUID OXYGEN SYSTEM.

The liquid oxygen system consists of a five liter capac-
ity vacuum insulated container, buildup coils, check
valves, relief valves and quantity gage. Liquid oxygen
is stored in the vacuum container and passes into the
buildup coils. Here it evaporates into gaseous oxygen
and passes into the oxygen regulator at approximately
70 PSI. The oxygen system from the regulator to the
pilot’s oxygen mask is identical with previous air-
craft. Excessive pressures in the system between the
vacuum container and the regulator are relieved
through the relief valves and vented overboard. A
buildup and vent valve is provided for servicing the
oxygen system. It is recommended that this valve be
left in the vent position when the aircraft is parked
as less loss of oxygen will occur with the valve in

the vent position than in the buildup position.

Note

The liquid oxygen quantity gage should read
between 4 and 414 liters when the system is
fully charged. Do not be alarmed that the
gage does not read 5 liters, since it is impos-

sible to charge the liquid oxygen converter to
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5 liters. Jse the oxygen duration chare o
determine your oxygen duration for the indi-

cated supply.

% CAUTION |
W’f

When installing the canopy cover, care showuld

be exercised to avoid damage to the oxygen
filler cover door and the buildup and ven:
valve when the valve is left in the went

position.

REGULATOR.

An automatic pressure breathing dituter-demand oxy-
gen regulator (figure 4—11} is installed on the right

console and includes @ iow pressure gage and a flow

tal

indicator. The regulator automatically supplies the
proper mixture of oxygen and air at all altitudes with
provisions for positive pressure breathing at high alu-
tudes. Either Type D-1 or Type i)-2 automatic pressure

demand regulators may be instalied. The Type -2

regulator differs from the late Type D-1 reguiator &
that che slight positive pressure from 8,000 to 28,000
feet has been removed and a better panel and instru-
ment lighting system has been included. The slight
positive pressure has been removed to conserve oxygen.
It will be noted in the oxygen duration chart that an
increasing number of manhours of oxvgen is available
above 25,000 feet altitude when operating with the
diluter lever in the NORMAL OXYGEN position.
This is caused because with increasing altitude, the
volume of an equivalen: mass of air at sea level in-
creases, the regulator ariempts to maintain a constant
mass of flow of oxygen to the fungs by increasing the
oxygen flow from the oxygen system and decreasing
accordingly the amount of air mixed with the oxygen.
Beyond the altitude at which 100 per cent oxygen is
being used, further expansion of the gas will occur
and, unless a pressurized system is used, the lungs
cannot expand sufficiently to absorb the normal oxygen
consumption. Therefore, even with a pressurized sys-

tem though not as soon, an altitude will be reached

beyond which, less and iess mass will be absorbed be-

cause of the continually expanding gas.
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OXYGEN
WARNING
SYSTEM
SWITCH

. OXYGEN
SYSTEM CONTROLS

LIQUID OXYGEN
QUANTITY GAGE

" REGULATOR
DILUTER LEVER

OXYGEN FLOW
INDICATOR

LOW
PRESSURE OXYGEN EMERGENCY OXYGEN SUPPLY
GAGE TOGGLE LEVER SHUT-OFF LEVER
Figure 4—11.

Regulotor Diluter Lever.

“he regulator diluter lever (figure 4—i1) has two
positions, NORMAL OXYGEN and 100 OXYGEN.
When the lever is in the NORMAL OXYGEN posi-
tion, the regulator unit will function to provide auto-
matic mixing of air and oxygen in sea level concen-
ecration at all aftitudes. In the event that the regulator
malfunctions, a pressure relief valve in the regulator
unit will protect the pilot from excessive pressure.
When the lever is in the 100% OXYGEN position,
the automatic air-oxygen mixing feature is by-passed
and 108 per cent oxygen is supplied regardless of

alritude.

Oxygen Supply Shutoff Lever.

An ON-OFF oxygen supply shutoff lever (figure
4—11} is iocated on the aft end of the regulator.
When the lever is in the ON position, system oxygen
is supplied to the regulator unit. When the lever is
in the OFF position the oxygen supply 1o the regu-
lator is shur off. However, the supply valve is }()ck~
wired o the ON position. Soft copper wire is used
so that the supply may be urned off by the pilot in
an emergency
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Oxygen Emergency Toggle Lever.

The oxygen emergency toggle lever (figure 4—11) is
provided for emergency operation or to supply maxi-
mum pressure for leakage test of the oxygen mask.
The emergency toggle lever should remain in the
center position at all times, unless an unscheduled
pressure increase is required. Moving the toggle lever
either 1o the left or right of its center position to the
EMERGENCY position, provides continuous positive
pressure to the mask for emergency use. When the
toggle lever is depressed in the center position, it
provides positive pressure to test the mask for leaks.

When positive pressures are required, it is
mandatory that the oxygen mask be well
fitted to the face. Unless special precautions
are taken to insure no leakage, then con-
tinued use of positive pressure under these
conditions will result in the rapid depletion
of the oxygen supply. In aircraft which em-
ploys liquid oxygen, this condition would
result in extremly cold oxygen flowing tw

the mask.
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Figure 4—12.
Low Pressure Gage. OXYGEN FLOW INDICATOR.

The low pressure gage (figure 4—11) incorporated in
the oxygen regulator unit records the oxygen pressure
being supplied to the regulator. The gage scale reads
from 0 to 500 PSI and the operating pressure is
approximately 70 PSL. Tolerance and operating con-
ditions can cause this pressure to vary between 65 and
115 PSI in the liquid oxygen system.

OXYGEN QUANTITY GAGE.

An oxygen quanity gage (figure 4—11) is installed on
the right console to record the amount of liquid
oxygen remaining in the vacuum container. The gage
is calibrated to read from 0 to 5 liters. The quantity
gage may fluctuate approximately | liter while raking
deep breaths. Fluctuation and erratic indications may
be expected during maneuvers and while flying in
rough air. Excessive engine vibration, etc. may also
cause fluctuation. After the vent and buildup valve is
positioned in the BUILDUP position, the gage will
register erratic, false indications for approximately 30
minutes, A full then
approximately 412 liters due to the vapor Joss resulting
from heat generated during servicing. Use the oxygen
duration chart to determine your oxygen duration for

converter will indicate only

the indicated supply.

A blinker type oxygen flow indicator (figure 4—il;
is incorporated in the pressure demand regulator unit.
Black

through four slots m the indicator face with each

and luminescen: segments alternately appear

breath taken through the oxygen mask.

OXYGEN WARNING SYSTEM.

The oxygen warning system consisting of a warning
light on the main instrument panel and an ON-OFF
switch on the oxygen regulator panel has been de

activated.

PRESSURE DEMAND OXYGEN MASKS.

Only the type A-13, A-13A or MS22001 pressure e

mand oxygen mask wiil be used with the automatic
pressure demand oxygen regulator. These masks can

be identified by the presence of a gray anodized

Auminum exhalanion valve (prcssurc»cumpensxtmg‘s

which is located in the mask directly below the chin
position. Pressure demand masks, when used ar alue

tude, will occasionally produce a distinct vibration in

the mask that can be identified by “wheering

sound. This condition may be overlooked, thas

operational qualities nre not disturbed inany manne:
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If a blocking condition (cannot exhale) occurs during
flight, 2 “sharp” exhalation will usually correct the
difficulty. In the event a “sharp” exhalation does not
relieve the blocking condition, the mask may be
lifted off the face momentarily at the chin section.
ixtreme caution must be exercised in using this pro-
cedure, since the danger of hypoxia increases rapidly
above 30,000 feet cockpit altitude. Oxygen masks other
than those specified above will not be used with auto-
matic pressure demand oxygen regulators. Use of un-
authorized oxygen masks resuits in rapid depletion of
the aircraft oxygen supply and pressure breathing re-
quired atr altitude will be lost.

USE OF AUTOMATIC PRESSURE DEMAND
REGULATOR.

1. The diluter lever will ziways be set at the NOR-
MAL OXYGEN position, except in cases where
noxious gases are suspected, or pre-breathing of oxy-
gen is deemed necessary, These exceptions are rare,
and if the diluter lever is placed in the 100% OXY-
GEN position, extreme care must be exercised in
monitoring the oxygen supply.

Z. Turn oxygen supply shutoff lever o the ON
position if not already safety wired in the ON position.

3. Press oxygen emergency toggle lever straight in
to test mask for leakage ar any altitude. Place lever
to right or left of the normal off position to provide
an increased flow of oxygen only in case of emer-
gency. If emergency use is necessary, however, extreme
caution must be used to prevent rapid loss of system
pressure through the emergency valve,

4. As breathing through the mask is started, the

oxygen flow indicator should start functioning. The
proper flow of oxygen will be automatically main-
wrined by the regulator unis.

5. At approximately 10,000 feet (cockpit pressure)

the -1 regulator wiil supply a “SAFETY PRESSURE”
or continuous flow if the pilot’'s oxygen mask is off
or loose fitting. This pressure increases with altitude
and wiil occur in both the NORMAL and 1009%
OXYGEN positions. The 1D-2 oxygen regulator has
the same characteristics as the D-1 except that the
"SAFETY PRESSURE” comes on at approximately
30,000 feer (cockpit pressure).

0. Blow into the mask if the "SAFETY PRESSURE”
or flow occurs ar cockpit altitudes below those shown
above; if the leakage stops the regulator is satisfactory.
Numerous instances of the presence of carbon mon-
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oxide in the flight comparement of jet aircraft have
been suspected. Some of these instances have been
brought to light through accident investigations.
There are various possibilities by which carbon mon-
oxide may enter the compartment during ground
operation; however, as yet, neither the exact concen-
tration nor the exact sources have been determined,
except as indicated below. Consequently, the follow-
ing instructions should be compiled with. If the sub-
ject aircraft is to be operated under possible conditions
of carbon monoxide contamination, such as during
“runup” or raxiing directly behind another operating
jet aircraft or during “runup” with its tail into the
wind the following procedure shall be used:

1. Before starting engine, don oxygen mask, connect
hose to oxygen regulator, and place diluter lever at the
1009 OXYGEN position.

2. Whenever contamination is suspected, 100 per
cent oxygen will be used during ground operation

and take-off,

3. After contamination is no longer suspected, place
the diluter lever to the oxygen regulator at the NOR-
MAL OXYGEN position,

WARNING

The oxygen diluter lever must be returned to
the NORMAL OXYGEN position as soon as
possible because the use of 100 per cent oxy-
gen throughout a long mission will so deplete
the oxygen supply as to be hazardous to the
pilot.

Note

See figure 4—12 for oxygen system duration.

OXYGEN SYSTEM CHECK.
All Flights.

With the liquid oxygen system, the liquid quantity
gage should indicate between 4 and 5 liters and the
pressure gage on the regulator should read approxi-
mately 70 PSI. Tolerance and operating conditions
can cause this pressure to vary between 65 and 115
PSL. There should be no evidence of steady venting
from the oxygen vent port.



OXYGEN MASK
CONNECTION

1. Attach oxygen mask hose (male con-
nector} to parachute harness chest sirap by
wrapping mask connector tie-down sirap un-
derneath and up behind harness chest strap
twice, then snapping.
’ WARNING
® Failure to double-loop tie-down strap
around chest strap may permit the tie-down
strap to slip into and open the chest strap
during ejection.
® Do not wrap the tie-down strap around the
chest strap snap.
©_ Attach the mask to reguiator hose
female disconnect to the mask male con-
nector. Listen for click and visually check
that sealing gasket is only half exposed.

3. Fasten alligator clip as close to snap on
tie-down strap as possible.
WARNING

Do not attach clip to harness as this may pre-
vent quick separation from seat during ejec-
tion. The force required to pull clip from hor-
ness is considerably greater than that required
to pull it from the tie-down strap.

LOCKPIN

BAIL-OUT BOTTLE HOSE
CONNECTOR

MOUNTING
PLATE

STRAP
FASTENER

SEAT HOSE
CONNECTOR

BAYONET
CONNECTOR
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PROPER ATTACHMENT OF THE OXYGEN HOSE CONNECTION is
extremely important te assure thot the oxygen hose does not —

a. become accidenily disconnected during flight cousing o
loss of oxygen supply.

b. prevent quick separation from the seot during ejection

c. flail during ejection causing pilot injury

MALE MASK TIE DOWN
STRAP

MALE MASK CONNECTOR
SEALING GASKET

BAIL-OUT BOTTLE
CONNECTION

MASK TO REGULATOR ,
TUBING FEMALE DISCONNECT <

[

ALLIGATOR CLIP

i

PARACHUTE HARNESS
CHEST STRAP

connector into the mounting
plate aitached to the parachute har-
ness. ‘_heck that the connector s
firmly attached and that the lockpin
is locked

» OXYGEN
MASK
HOSE

o, Inseri male bayonet connector, on the
end of the oxygen mask hose, into the
female receiving port of the CRU-8 P
connecto:. Turn bayonet connector tc
lock prongs into the recess in the lip

of receiving port,

3®.Couple the seat oxygen hose to the
lower nort of the connector.

4. Snap the strap atiached to the sew
oxyget hose onto the CRU-8 P con-
nector

WARNING
The CRU-8/P system should no! have

an oiligator clip on the seat hose !f

one is installed. it shall not be used

S . Attach the bail-out boitle hose fo the
swiveling port of the connecior by in
serting the male coupling of the bail
out botile hose and furning it clock-
wise against the spring-loaded collar

Figure 4—13
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Oxygen Hose Conneclion.

; WARNING

PROPER ATTACHMENT OF THE OXY-
GEN HOSE CONNECTION is extremely im-
portant to assure that the oxygen hose does
not —

a. Become, accidentaly disconnected during
fight causing a loss of oxygen supply.

b. Prevent quick separation from the seat
during ejection.
¢. Fiail during ejection causing pilot injury.

MC-3A Connector UNMODIFIED

i. Atrach oxygen mask hose (male conpector) to
parachute harness chest strap by wrapping mask con-
nector tie-down strap underneath and up behind har-
ness chest strap twice, then snapping.

WARNING

Failure to double-loop tie-down strap around
chest strap may permit the tie-down strap to
slip into and open the chest strap during
ejection.

® Do not wrap the tie-down strap around the
chest strap snap.

2. Attach the mask ro regulator hose female dis-
connect to the mask male connector. Listen for click
and visually check that sealing gasket is only half
exposed.

3. Fasten alligator clip as close to snap on tie-down
strap as possible.

WARNING

Do not attach clip to parachute harness as
this may prevent quick separation from seat
during ejection. The force required to pull
clip from harness is considerably greater than
that required to pull it from the tie-down
strap.
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CRU-8/P Connector. MODIFIED

1. Insert connector into connector mounting plate
attached to parachute harness. Check that connector
is firmly attached and that lockpin is locked.

2. Insert male bayonet connector, on end of oxygen
mask hose, into female receiving port of connector,
and turn connector to lock its prongs into recess in lip
of receiving port.

3. Couple mask to regulator hose to lower part of
connector.

4. Attach bail-out bottle hose to swivel port of
connector by inserting male coupling of bail-out bottle
hose and turning it clockwise against spring-loaded
collar.

EMERGENCY OPERATION.

1. Should symptoms of hypoxia be suspected, or if
smoke or fumes should enter the cockpit, immediately
place the emergency toggle lever in the emergency
position. After determining that sufficient oxygen is
being received, revert to 100 per cent oxygen, by
placing regulator diluter lever in the 100% OXYGEN
position and turning the emergency toggle lever off.
If it is then ascertained that the 100 per cent oxygen
position provides sufficient oxygen, check the oxygen
equipment to determine if the normal setting of the
regulator diluter lever may be used. If so, place the
diluter lever in the NORMAL OXYGEN position.

WARNING

No attempt should be made for a normal
oxygen supply setting if smoke and fumes
are present in the cockpit. In the event that
the system is in the EMERGENCY or 100
per cent oxygen position, extreme care must
be exercised in monitoring the oxygen supply.

2. In the event of accidential loss of cockpit pres-
sure, no action is required if oxygen is being used,
as the regulator unit will automatically compensate
for the increased cockpit altitude.

3. If the oxygen regulator should become inopera-
tive, pull the cord of the H-2 emergency oxygen cyl-
inder, and descend to a cockpit altitude not requiring
oxygen.



AIR REFUELING SYSTEMS.

The aircraft is equipped with a receiver type or boom-
probe type air refueling system (figure 4—14). On
aircraft modified by {R557} a boom-probe type air
refueling system is installed to accept fuel from a
drogue equipped tanker aircraft. The aircraft is re-
fueled through a probe on the end of a2 boom extend-
ing from the leading edge of the left wing. On air-
craft not modified by {R557} a receiver type air re-
fueling system is installed to accept fuel from a boom
equipped tanker aircraft. The aircraft is refueled
through a receiver on the left wing upper surface.
The receiver is concealed by a hydraulically operated
flush type door. Common to both air refueling systems
are the fuel shut-off valve switches to control fuei
flow to the individual internal tanks or to isolate tanks
in the event of battle damage. Refer to FUEL SHUT-
OFF VALVE switches below for details on the opera-
tion of these switches.

B

f CAUTION

Do not perform inflight refueling with MA-2
nozzles, Parker PN 1325-556659 and Shultz
PN 11-257-1.

FUEL SHUT-OFF VALVE SWITCHES.

The same fuel lines are used for transfer of fuel from
the external to the internal tanks as are used to supply
all tanks during air refueling. The fuel shut-off
switches (figure 4—15) provide a means of controlling
fuel flow to the individual internal tanks by closing
valves at the fuel line entrance to each tank. Each
of the four fuel shut-off valves is controlled by a two-
position toggle switch. The switches are marked L
WING, MAIN, FWD and R WING with an arrow
indicating the CLOSED position. During normal oper-
ation the switches are left in the up position, which
allows fuel to transfer from the external to the inter-
nal tanks and also allows all tanks to be refueled
from the refueling receptacle or the refueling probe.
By placing a fuel shut-off valve in the CLOSED posi-
tion the respective fuel tank will not receive fuel by
transfer or air refueling although a slight internal
leakage is normal. When the main fuel shut-off switch
is in the CLOSED position both valves in the main
tank are closed and fuel from neither internal nor ex-
rernal tanks can be transferred. This system is provided
to isolate each of the internal tanks, in the event of
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battle damage 10 the tank, or failure of the buosies
pump in the rank. The fuel shut-off vaives are ac
tuated by the DC primary bus.

RECEIVER AIR REFUELING SYSTEM.

The aircraft is equipped with an air refueling systern
(figure 4—14) which enables the aircraft 1o be re-
fucled in the air from 2 tanker using a flying boom.

The receiver is located on the left wing upper surface

and is concealed by = fush type door, which is bry-
draulically operated. During the refueling operatiorn,
the engine is operated with the fuel rank selecior in
the ALL TANKS position, so that the engine is fed
from the main rank. The forward, wing, main and
pylon tanks are filled during the refueling cycle. Once
the receiver door in the wing is open and the tanker’s
boom is inserted in the nozzle, refueling sequence is
accomplished electrically through an amplifier, which
is powered from the primary bus. When the tanks are
full, the fuel flow in the refueling lines is reduced o
an amount equal to the engine consumption and the
fuel pressure in the lines increases. 1hese changes are
noted in the ranker aircraft and a disconnect is effected.
An automatic disconnect will be accomplished if the
fuel pressure is excessive in the yefueﬁing fines,

rough air causes excessive tension on nozzle, or hv
any uncontrolled or intentional change in flight atti-
tude of the receiver aircraft wherein a conical angle of
15 degrees from the normal is exceeded. Provision is
made so that the forward, main or wing ranks can be
isloated, if damaged, from the refueling system. In the
event the main tank is damaged and is shut off during
refueling, operation can be accomplished with the
fuel rank-selector in the WING AUX or FWD AUX
position. On @ thru €8 aircraft modified by {5011 and
all @) and later aircraft an air refueling amplifier
override switch (figure 4—15) provides an emergency
method of controlling hook-up and release of the
tanker boom in the even:t of amplifier failure or

malfunction.

Receiver Switch. RECEIVER

The air refueling receiver swiwch {figure 4—-15) i3
a two-position toggle switch marked OPEN and an
unmarked position. The OPEN position wniocks and
opens the receiver door and retracis the nozzle latches
hydraulically, opens the oylon tank ven: valves anc
cuts off power o the tank-pressurization circuit, and
also supplies power from the DC primary bus 1o the
vefueling amplifier, an clecrronic device that aue

matically controls the refueting oycle by contro!
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signals from the tanker aircraft received through the
signal coil in the nozzle. The ready indicator light
will illuminate when the receiver door is opened.
The unmarked position closes and locks the receiver
door hydraulically, closes the pylon tank vent valves,
restores power to the tank-pressurization circuit and

disconnects the power supply to the refueling ampli-
fier.

RECEIVER

The . gun-bomb-rocket sight caging switch (figure
1—10) on the throttle control, is used as the nozzle
disconnect switch when refueling in the air. The
caging switch is in the air refueling circuit only when
the receiver switch is in the OPEN position. The
switch is depressed to AIR REFUEL DISCONNECT
if it is desired to end the refueling cycle before the
fuel tanks are full. Depressing the nozzle disconnect
switch illuminates the disconnect indicator light,
causes the tanker pumps to shut down, closes the fuel
valves, signals the tanker operator that a disconnect
has been made and releases the refueling boom from
the receiver nozzle.

Nozzle Disconnect Switch.

Amplifier Override Switch. RECEIVER

An air refueling amplifier override switch (figure
4—15) is provided as an emergency method of con-
trolling hook-up and release of the tanker boom in the
event of amplifier failure or malfunction on € and
€ aircraft, and @ thru € aircraft modified by
[501}. The amplifier override switch is a two-position
switch marked NORMAL and AMPLIFIER OVER-
RIDE. During the normal refueling cycle, the over-
ride switch is in the NORMAL position and air
refueling system power and actuating signals func-
tion automatically through the amplifier and the en-
tire air refueling sequence is an automatic operation
after contact is made. If the amplifier should fail
with all amplifier relays in the de-energized posi-
tion a normal hook-up can be made but the start
signal will not be transmitted to the tanker and
the ready indicator light will remain illuminated
after contact is made, When this occurs the over-
ride switch should be actuated to the AMPLIFIER
OVERRIDE position t ready the circuit for dis-
connect. Disconnect will be accomplished by de-
pressing the disconnect switch on the throttle. If
relays NO. 1 and NO. 2 in the amplifier are stuck
in the energized position the ready light will not
illuminate. If the thyraton tube and remaining relays
in the amplifier are functioning normally an imme-
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diate disconnect indication will occur. The override
switch must be in the AMPLIFIER OVERRIDE po-
sition, in this event, t¢ accomplish a hook-up, and
automatic disconnect is not possible. Disconnect mus:
be accomplished by depressing the disconnecr switch
on the throttle.

Reset Switch. RECEIVER

The air refueling reset switch (figure 4—15} is a push
button switch spring-loaded to the off position. [f
at any time during a refueling cycle the aircraft be-
comes disconnected and the disconnect indicator light
illuminates the aircraft is made ready for refueling
again by depressing the reser switch to the RESET
position. The refueling system can also be made ready
for refueling by closing then reopening the receiver
door.

KNote

Holding the reset button in the depressed
position during nozzie contact in a refueling
operation will cut off power to the refueling
amplifier and cause a disconnect.

Receiver Light Switch. RECEIVER

The air refueling receiver light switch (figure 4—15)
is a toggle switch with an ON and an unmarked posi-
tion. The ON position supplies power from the DC
primary bus to illuminate a flood light on the side of
the aircraft which lights up the receiver nozzle to aid
the boom operator in the tanker during night refuel-
ing operations, The light can also be used as a forma-
tion light at night

Ready Indicator. RECEIVER

The ready indicator light {(figure 4—~15) powered b
the primary bus is a green light marked READY and
when illuminated indicates that the receiver norzzie
is open, power is supplied to the refueling amplifies
and the amplifier is ready for the refueling cycie. The
ready indicator light will go out when contact s
made.

Disconnect Indicator. RECEIVER

The disconnect indicator {figure 4—15) powered by
the primary bus is an amber light marked AIR RE
FUEL DISCONNECT. IHiumination indicates that the
boom nozzle has been disconnected from the receiver.
If the disconnect indicator is illuminated the reses
switch must be depressed or the receiver door closed
and reopened before the refueling system will be

ready to make another refueling cycle.

2
)
1
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AIR REFUELING
CONTROLS
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Figure 4-15
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BOOM PROBE REFUELING SYSTEM.

A boom-probe air refueling system is installed to ac-
cept fuel from a drogue equipped tanker aircraft
which will automatically distribute it to all internal
and external tanks. The system consists of a refueling
probe with an engaging nozzle extending from the
leading edge of the left wing, a series of tubes con-
nected together inside the wing and fuselage to
direct fuel to the various external and internal tanks,
a spotiight in the wing, to illuminate the probe, and
a ready, and probe light switch in the cockpit.

The probe-drogue air refueling system is puat into
operation automatically when the probe assembly noz-
zle and the tanker drogue (receptacle) are fully
engaged and the ready switch is placed in the up
position to vent the exterpal fuel tanks in the air-
craft. On contact, the fuel begins flowing through
the probe and refueling transfer system and then
through the flapper valve to the internal and external
tanks. The distribution of fuel and operation of the
float operated valves and switches is the same as with
the boom-receptacle air refueling system. Upon com-
pletich of the probe drogue air refueling operation,
the fuel flow is automatically stopped by the back-up
pressure of fuel. The pilot of the probe aircraft then
throttles back to reduce speed and the probe assembly
releases from the drogue.

If required, the pilot can at any time accomplish a
forceable disconnect by reducing speed. The locking
mechanism will release under the drag load of the
receiving airplane. If a night refueling operation is
required, the light switch on the left console is placed
in the up position to illuminate the probe by the spot-
light in the leading edge of the left wing.

Ready Switch. BOOM-PROBE

The ready switch (figure 4—15) is a two-position
toggle switch marked READY, and an unmarked
position. The READY position vents the external fuel
tanks, permitting the fuel to flow through the probe
and refueling transfer system to the internal and
external tanks. The unmarked position closes the vent.

Section IV

Probe Light Switch. BOOM-PROBE

The probe light switch {figure 4—15) on the left
console is a toggle switch with an ON and an un-
marked position. The ON position supplies power
from the primary bus to illuminate the probe by spot-
light in the leading edge of the left wing, 1w aid the
tanker drogue operator during night refueling opera-
tions,

AIR REFUELING SYSTEM QPERATION.
Refer to Air Refueling Technical Order {1.0.1-1C
and supplements).

AUTOMATIC PILOT.

An MB-2 automaric pilot is installed in some aircraft.
The autopilot will automatically hold the aircraft
on any predetermined course and altitude, change
course at will with an exact coordinated turn, main-
tain the aircrafr at a selected altitude and pitch rim
in laterally straight level flight or ar a desired angle
of climb or dive up o 45 degrees, and hold a fixed
radius in climbing turns and dives. Changes in air-
speed are automatically compensared for and control
surface displacement is regulated in relation to ai:-
speed and altitude. Automaric control originates in
an AC powered gyroscopic unit which includes a
vertical and a directional gyro as references. The verti-
cal gyro establishes a flight reference about the laterat
and longitudinal axis of the aircraft while the direc-
tional gyro establishes a reference for the aircraft’s
directional course in relation to the earth’s magnetic
field. Error signals are transmitted from both the ver-
tical and directional gyros o the autopilotr system for
any deviation of the aircraft in flight. The autopilot
compensates and corrects for these errors through the
flight controls. An automatic altitude control senses
changes in pressure and when engaged will mainrain
the aircraft at a constant altitude. The automatic
pilot can be easily ocverpowered manually at any time
by the human pilot or it can be immediately discon-
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nected by means of the autopilot release switch. 1f
the autopilot is engaged with the aircraft in a wing-
ievel climb or dive, the aircraft will continue on
course in the climb or dive, However, if the aircraft
is in a turn when the autopilot is engaged, a rapid
roll 1o fevel attitude will take place as there is no
roll synchronization.

INVERTER SWITCHES.

The inverter switches (12, figure i—4) are two-posi-
tion swirtches placarded MAIN, ON and OFF; and
ALY, ON and OFF. The MAIN inverter switch must
be ON for autopilot operation. These switches are de-
scribed in detail in Section {.

FLIGHT CONTROLLER.

All control functions of the autopilot are centered
about the flight controller {figure 4—16) which con-
tains the autopilot engaging switch, the roll trim and
pitch trim wheels and the turn konob. An automatic
interfocking system is provided which prevents the
autopilot from being turned on until it is warmed
up, or if the “turn” kock is out of the neutral detent
position. There is also an electrical circuit provided
to automatically disengage the autopilot if the emer-
gency hydraulic pressure pump switch is turned on.

Autopilot Trim [ndicater.

‘The trim indicators {figure 4—16) operate only when
the autopilot is engaged. The three indicators (Head-
ing, Roll, and Pitch) indicate control surface dis-
placement during flight with the autopilot operating.

Auvtopilot Engaging Switch.

The autopilot engaging switch (figure 4—106) is a
rotary two-position switch marked OFF and ON. The
ON position locks the autopilot to the flight control
system. The engaging switch cannot be placed in the
ON position uniess the MAIIN INVERTER switch is
ON and power is supplied o the autopilot for ap-
proximately three minutes allowing sufficient time
for the gyro to reach fall RPM and stabilize. It
is alsc impossible to select the ON position if the
turp knob is out of the neutral detent position
or the emergency hydraulic pump switch is ON.
The engaging switch wili automatically return to
the OFF position if the AC or DC power supply
fails, if the main inverter switch is positioned to the
OFF position, if the emergency hydraulic pamp switch
is turned ON, or if the autopilot release switch on the
control stick is depressed.
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Pitch Trim Wheel.

The pitch trim wheel (figure 4—16), located on the
left and right side of the flight controller and marked
DN and UP, controls the pitch attitude of the air-
craft. If either pitch trim wheel is rotated aft for
nose up and forward for nose down trim, the aircraft
will maintain the selected attitude. The pitch trim is
limited to a climb or dive angle of approximately
45 (=+5) degrees from the horizontal plane. The
wheels may be rotated as rapidly as required, consistent
with structural limitations and pilot comfort.

Roll Trim Wheel.

The roll trim wheel (figure 4—16) marked ROLL
TRIM, controls the lateral trim of the aircraft, if
the roll trim wheel is rotated clockwise for right wing
down or counterclockwise for left wing down, the
aircraft will maintain a selected trim. The roll trim
is limited to approximately +5 degrees from level

flight.

Turn Knob.

The turn knob (figure 4—16) is a rotary switch
marked LIFT TO TURN and has two extreme posi-
tiops to the left and right of neutral marked L and R.
If the turn knob is in the neutral detent position, it
must be lifted before it can be turned to the L or R
positions. When rotated to the L or R position, the
aircraft will make a coordinated turn to the left or
right, The aircraft will lock onto the directional
heading it is taking at the time the turn knob is re-
turned to the detent position. The bank angle is
governed by the degree of right or left rotation of
the turn knob from the neutral position. The bank
angle is held to a maximum of 45 (-+5) degrees from
wing level flight position. The autopilot cannot be
engaged if the turn knob is out of the neutral detent
position,

Note

When flying an autopilot controlled turn,
hold the flight controller turn knob out of
detent until the aircraft returns to wings-
level attitude on the new course. Placing the
turn knob in the detent position too soon
will cause overshoot and skid condition until
return to the “lock-on™ course.
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ALTITUDE
SWITCH

Figure 4-16.

AUTOPILOT RELEASE SWITCH.

An autopilot release switch (figure 4—16) is installed
on the forward side of the control stick. This s a
spring-loaded switch and when depressed, automati-
cally disengages the autopilot from the control sys-
tem. The autopilor engaging switch, on the flight
control, will automatically return to the OFF posi-
tion when the release switch is depressed.

ALTITUDE CONTROL SWITCH.

The automatic control consists of a solenoid held
toggle switch (figure 4—16), with placarded positions
ALTITUDE ON and ALTITUDE OFF. When the
switch is at ALTITUDE ON the automatic altitude
contro} will hold the aircraft to within +30 feet
or 210 per cent of indicated airspeed in feet, which-
ever is greater in level flight. If engaged in a climb
or dive up to 1,500 FPM, the aircrafr will be sta-
bilized on engaged altitude within =+ 100 feet. Dur-
ing turns, the altitude should be held to within
+ 100 feet. The automatic altitude control can be
switched off by placing the altitude control switch
at ALTITUDE OFF or by disconnecting the autopilot
from the control system.

GROUND TYEST BEFORE TAXIING.

WARNING

® Auwopilot should be given a thorough check
before each flight.

® No aircraft with an autopilot  write-up
should be flown, urnless the autopilot is elec-
trically disconnected by pulling the two auto-
pilot circuit breakers in the cockpit, bearing
legend AUTOPILGT.

To insure proper operation while airborne, the auto
pilot shouid be given = thorough check prior o each
flight as follows:

1. With flight controls in neutrai and turn knob o
detent, turn engaging switch to ON. When the auto-
pilot is engaged on the ground, a slight oscillation
of the control may he expected. This is normal and
should not be encountered with air loads on the con-
trol surfaces when in flight. There should be a0
appreciable movemen: of the control stick or rudde:
pedals. A very slight momentary “kick™ is permissibic
but there should be no movement to a new position
There may be lateral movement of the control stick.
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Note

The engaging switch cannot be moved to the
ON position unless the MAIN INVERTER
switch is in the ON position, and the pri-
mary and secondary bus are energized for
approximately 3 minutes,

2. Rorate roll trim wheel in each direction and
check control stick for corresponding movement. Re-
1urn ailerons to neutral by rotating roll trim wheel

as required.

3. Lift turn knob out of neutral detent. There
should be no appreciable movement of the control
stick or rudder pedals. Rotate turn knob in each
direction and check control stick for corresponding
movement. There should be no perceptible rudder

movement. Disengage the autopilot.

4. Frim control stick forward approximately two
inches, wait five seconds then engage the autopilot.
‘T'here should be no movement of the stick in pitch.
Disengage autopiiot. Trim control stick aft approxi-
mately two inches, wait five seconds then engage the
autopilot. There should be no movement of stick in
pitch.

WARNING

1f abrupt stick movement occurs when the
autopilot is engaged during this pitch syn-
chronization check, the discrepancy must be
corrected prior o flight or the autopilot
deactivated by pulling the autopilot AC fuse,
and DC circuit breaker

Rotate pitch wrimm wheels in each direction and check
control stick for corresponding movement. Return

control stick to neutral using pitch trim wheels.

5. With auropilor still engaged, apply overpower
momentarily to control stick in all directions and to
rudder pedals in etther direction. Positive opposition
from the autopilotr should be felt as overpower force
is applied. Controls should return to the original posi-

tion when overpower force is released.
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1 CAUTION

The overpower check should be performed
as rapidly as possible to avoid overheating the
clutch mechanism. The clutch should not be
forced to slip continuously for periods longer
than 20 seconds out of every minute, In the
pitch axis the overpower should be held
only for a few seconds as the automatic trim
will cause the trim to oppose the overpower,
and if sustained will give full opposing trim.

6. Actuate altitude control switch to ON. Stick
movement should not exceed V5 inch. Altitude control
switch should remain ON.

7. Disengage the autopilot by depressing the release
switch on the control stick. Autopilot engaging switch
(on flight controller) should return to the OFF posi-
tion. Manually check flight controls for correct oper-
ation and freedom of movement.

Note

As a safety feature, the automatic pilot will
disengage if the emergency hydraulic pump
switch is placed in the ON position. After
making this check, manually recheck the
flight controls for correct operation and free-
dom of movement.

WARNING

During preflight check out operations, auto-
matic trim is in operation. At the conclusion
of the preflight check out, the controls will
be at an undetermined position that may in-
clude either extreme. Trim must be checked
and reset before takeoff. Aileron and rudder
neutral position can be determined by the
aileron and rudder neutral trim indicator
lights. The control stick should be ceatered
for stabilator neutral.

INFLIGHT OPERATION.

Normal Engagement.

1. Trim the aircraft for wing level flight, desired
pitch trim and directional heading. Maintain stabi-
lized flight for a few seconds.



Note

Automatic synchronization in pitch and in
yaw permits the autopilot to be engaged on
any heading and in any pitch attitude up to
45 degrees from level flight, without aircraft
attitude change. If engagement is made when
the aircraft is not in a wing level attitude,
the aircraft immediately will assume a near
wing level attitude upon engagement,

2. Prepare to monitor the aircraft controls and to
overpower the autopilot, if necessary, in case engage-
ment should cause a sudden attitude change as a result
of auropilot malfunction during manual flight.

3. Position the engaging switch to ON.

CAUTION ;

Do not engage the autopilot at speeds in ex-
cess of 320 KIAS at altitudes below 27,500
feet.

4. After engagement, momentarily check overpower
of the autopilot in the yaw, roll and pitch axes. Air-
crafe should return to reference attitude. Control oper-
ations should be made at the flight controller while
the autopilot is engaged.

CAUTION

The aircraft controls should be monitored
in autopilot flight whenever in proximity to
the ground or other aircraft.

5. Lift the turn knob and adjust the roll trim for
wing level flight.

Note

A small wing down error will cause the air-
craft to taurn slightly until balanced by rud-
der deflection.

6. If necessary, correct the pitch attitude to that
desired by means of the pitch trim wheels.

7. For desired change in course, turn knob will
produce a coordinated turn up to 45 (-+5) degree
bank.

Engagement of Automatic Altitude Control.

Automatic altitude control is engaged by actuating
the altitude control switch to ON. The altitude con-
trol switch should remain engaged in the ON posi-
tion,

Ril
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MNote

Automatic altitude contre!l can be engaged

in dive or climb. The aircraft will return o
and hold the altitude at which the switch is
operated. Smoothest “lock-on” of altitude
control is made with the aircraf: in level
flight at the desired aititude.

i

{ CAUTION |
| RO
If the aluitude conzrol s engaged in a sweep
dive or climb, the clutch in the altitude unit

will level ar an

fa
o

may slip and the aireraft
altitude below or zbove the desired alritade

at some discomfort

Disengagemen! of Autopilot.

1. Allow the autopilor o fly the aircraft on a
straight course for a short ume following any auto-
pilot controlied maneuvers. This will insure that the
autopilot circuits have stabilived on the present afc
tude and heading.

2. Monitor the aircraft controls, prepare o take

immediate corrective aciion if necessary.
3. Place the engaging switch in the OFF position.
Mote

The autopilot can be disengaged by depress-

ing the release sw on the control stick.

The engaging switch wall automatically re-

turn, to the OFF positon,

Emergency Operation.
In the event any of the fcllowing malfunctions occur
during flight, corrective action must be taken immedi-
ately.

a. Unusually heavy suck forces.

b. Aircraft difficuir 0 control

¢. Jerky or erratic vontrols.

~

i. ]nadvcrtcnt engagenmaent.

[
| WARNING

The autopilot may possibly be engaged due
to short circuits, even though circuit breakers

are pulled.

Corrective Action.
I. Immediately depress the autopilot release switch
on the control stick or place the attopiler engaging

switch in the OFF position.
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2. MAIN INVERTER switch — OFF.
5. AL INVERTER switch — ON.

{. 1y the event that G forces prevent the placing
of the MAIN INVERTER switch OFF, place the
emergency hydraulic pump switch to EMER PUMP
or EMERG until G forces are relieved and the MAIN
INVERTER switch is placed at OFF and the ALY
inverter switch is placed at ON. Return emergency
rydravlic pump switch OFF.

T

5. 1f one of the above acrions does not correct the
malfunction and the aircraf: is under control, pull
the AUTOPILOT circuit breaker located on the right
circuit breaker panel,

| WARNING

Autopilot may possibly be engaged due to
short circuits, even though circuit breakers

are pulfed.

6. Place the ALT inverter switch OFF and the
MAIN inverter switch ON.

7. Land the aircrafc as soon as possible.

NAVIGATION EQUIPMENT.

HEADING INDICATOR.

ype J-2 heading indicator is installed in the air-
t which provides visual indication of the mag-
netic heading of the aircraft. The indication is read
on an indicator (2, figure 1—4) whose operation is
governed by a GYRO whose spin axis is stabilized
i a horizontal plane by means of a leveling device
and whose orientation in azimuth is slaved to the
earth’s magnetic meridian by a direction-sensing com-
ponent, located at the lefr stabilizer. The indicator
requires both AC and DC power. The DC power is
supplied from the primary bus and the AC power is
supplied by the main or alternate inverter. The gyro
is free 10 operate within 85 degrees from level flight
in dive and climb, and in right and left bank. At the
limirs, it strikes mechanical stops, which render the
indications on the directional gyro control and the
settable dial indicator inaccurate. After return to level
flight, errors up to five degrees in heading may be
introduced; but the gyro will recover its erect and
slaved positions automatically, in a period of five
minutes or less, and thereafter will again resume
correct indications until the limits are again exceeded.
The flux valve unit of the remote compass transmitter

£-34

remains pendulous through 30 degrees on both sides
of the vertical, in pitch and roll. When these limits
are exceeded, or a coordinated turn is being executed,
the vertical components of the earth’s field are picked
up which results in flash signals. Restoration of the
aircraft to an attitude within these limits renders the
flux valve unit pendulous again, and it automatically
resumes correct sensing. A thermal switch in the
amplifier provides fast slaving and leveling of the
directional gyro, during the initial operation of the

indicator,

Heading Indicator Slaving Switch.

The heading indicator slaving switch (figure 4—17)
has two positions: NORMAL and CUTOUT. The
MORMAL position supplies power to the heating,
leveling and slaving systems. The CUTOUT position
cuts off the power supply to the control field of the
slaving torque motor, and is used when the horizontal
lines of magnetic force dip excessively at the higher
latitudes.

Heading Indicator Fast Slaving Switch.

The heading indicator fast slaving switch (figure
4—17) marked PUSH FOR FAST SLAVING, is
pushed in momentarily to shorten the time required to
restore the gyro to its erect and slaved position, after
level flight is resumed, following maneuvers in which
the gyro has hit the mechanical stops. Approximately
three minutes of fast slaving is obtained by depress-
ing the fast slaving switch. The fast slaving system
is automatically energized when both AC and DC

power are supplied.

The fast slaving switch shall not be operated
more than once in ten minutes. More fre-
quent use of the switch will damage the
torque motors and make the indicator in-

operative or inaccurate.

Note

After the fast slaving switch is pressed, a
time delay circuit maintains the fast slave
action for approximately three minutes. Dur-
ing this three minute interval, any maneu-
vering of the aircraft can induce errors into
the equipment. At the completion of the
three minutes, the system normally reverts to
slow slave and the large errors which have
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Figure 4—17.

been introduced will remain for a consider-
able time. Therefore, the fast slaving switch
should not be used during flight, except
when the aircraft can be maintained in
straight flight for at least three minutes after
the fast slaving switch is depressed.

Starting.

The indicator will operate if the engine is operating
and the MAIN, or ALT inverter switch is ON, if the
engine is inoperative and the battery switch is posi-
tioned to ON and rhe ALT INVERTER switch is ON,
or if the primary and secondary busses are energized
through the external power receptacle and the MAIN
INVERTER switch is ON. Atlow three minutes to
elapse so that the gyro in the directional gyro control
comes up to operating speed, levels and aligns the
indication on the settable dial indicator with that

sensed by the remote compass transmitter.

Operation.

Setting Heading Indicator.

By means of the compass card set knob on the head-
ing indicator, set the compass card for the heading it
is desired to fly. It is preferable to set the compass card
against the top index of the indicator, although any
index may be chosen.
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Using the Heading Indicator — Straight Flight.

After the aircraft becomes airhorne, the indicator o

referred to in the same manner as a Magnetuc compass.

Using the Heading Indicator — In Turns.

Perfect 43, 90 and 180 degree turns can be exccuted by
setting the compass card, with the overlapping pointer
against the top index, then {lying the aircrafe w align
the pointer with the (5 and 90 degree bezel indices
on both sides of the op index, or with the index
at 180 degrees. The final heading may be set against
the top index by means of the compass card set knob
Another method is to set the compass card for the
new heading against any bezel index, then flving the

aircraft to align the pointer with that bezel index.

Figure 4—18.

CLOCK.

¥

Uniike previously instiled arcrafy clocks, this clock
(figure {—18) includes clapsed  timing, split NTRINT
timing, as well as an §-day clock winding mechaniam
Split-second timing s achieved as folows: Pross the

right-hand button o stare sphitsecond tmung the

time traversed by the wweep, splitsecond needle weit
be indicated in omingies on the small rnmer dial
located at the bottom of the mstrmnent el pross
the button a sccond e (o stop sphitsecond timng
and a third time to otarn the sweep, splhitsecond

needle o zero.

Flapsed time is determmed by pressing the defthand

button to start, and reading tme traversed on he
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sinall inper dial located on rhe upper portion of the
instrument face. Pressing the ieft-hand button a second
time stops elapsed time recording; and for a third
time, returns the eiapsed time hands to zero. The
button on the lower center {6 o'clock position)

f the instrument face is used to manipulate the
elapsed time needles for adjustment of elapsed time
for refueling, repair, or other conditions, so that an
exact record of flying time can be indicated for any
desired phase of flight. To assist in adjusting for
exact elapsed time, indicators (small holes in the
dials) are backed up by a black shield when not in
use, or partially backed in black when recording of
time has been temporarily arrested. The indicators
are backed by a luminous shield when the elapsed
sime dials are operating. The iower center button is
rerned o the right when the elapsed time needle
is t be arrested: in this event the indicator is
partially black. By turning the button to the left
elapsed time commences to be recorded and the indica-
cor is luminous. When the upper indicator is partially
black, the elapsed time hands have been temporarily
stopped; and when completeiv black, the hands are
back 1o zero. When both upper and lower indicators
are completely luminous both elapsed time dials are
operating.

PLOTTING BOARD.

A Batori plotting board is provided on modified and
and later aircraft. The purpose of the Batori plot-
ting board is to provide the pilot with a navigational
aid for flights of extreme duration. By means of an
adapter the plotting board is mounted in a support
assembly located on the right hand of the windshield
bow. Stowage provisions consist of two floor mounted
brackets on the right side of the cockpit and an elastic
strap on the side of the right console just above the
main circuit breaker panel. The board is stowed with

che mounting adapter attached.

| CAUTION %

In order to preciude the possibility of the
plotting board holding circuit breakers in the
reset position when stowed, assure that it is
stowed correctly in cthe floor mounted
- brackets.

BATOR!I COMPUTER.

Provisions are made on the right side of the cockpit for
the Batori Computer, which is swivel mounted for
ready reference. This device is easily accessible to the
pilot for one-hand computation of fuel consumption,
ground speed, ETA’s, etc.

ARMAMENT EQUIPMENT.

The aircraft is equipped to carry two guns in each
wing stub. A gun sight mounted in the front-of the
instrument panel is provided for sighting the guns.
No provisions are made for carrying bombs or rockets.

GUN ARMING SWITCH.

The gun arming switch (5, figure 1-06) controls
power to the gun sight and gun firing circuit and is
powered by the DC primary bus. The switch has two
positions: OFF and GUNS, and is guarded in the OFF
position with a cover type guard. When in the OFF
position, the gun sight is not energized and the guns
cannot be fired. The GUNS position supplies primary
bus power to the gun sight and energizes a relay so
that the guns will fire when the stick trigger is ac-
tuated if the aircraft is airborne, on @ thru @B air-
craft, or the landing gear selector handle is not in
the DOWN or EMERG DOWN position on €D and
later aircraft.

GUN SIGHT.

The gun sight (figure 4—19) mounted in front of the
instrument panel is a fixed reticle sight. Unmodified
© thru € aircraft are equipped with a modified
N-3C reflecting type sighthead with a 25 mil reticle.
Modified € thru € and later aircraft are equipped
with a N-9 reflecting type gunsight with a 50.5 mil
reticle. The principle of operation of this sight is the
apparent projection of the reticle image in space due
to the action of a lens and reflector. Therefore, the
reticle should be made to coincide optically with the
target which is essentially the same as having the circle
or cross lines superimposed on the target with an older
type sight. The sight does not control fire power. Elec-
tical power is supplied from the primary bus.

GUN SIGHT DIMMER CONTROL.

The gun sight dimmer control (5, figure 1—6) con-
trols the intensity of the sight reticle from DIM to
BRIGHT.

GUNNERY EQUIPMENT.

Two caliber 0.50 machine guns are installed in each
wing stub. Electric heaters are provided for the guns to
keep them within operating temperatures. The maxi-
mum load of ammunition is 200 rounds per gun. Ex-
pended cases and links are conveyed overboard during
flight. The guns are charged manually prior to take-off.
On @ thru @ aircraft an armament-safety switch,
mounted on the left landing gear scissors, prevents the
guns from being fired when the weight of the aircraft
is on the gear provided the struts are not overinflated.
The armament safety circuit, on €D and later aircraft,
is incorporated in the landing gear selector handle and
prevents the guns from being fired when the selector is
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Figure 4—19.

in the DOWN or EMERG DOWN position, If for any
reason the guns must be fired while the aircraft is on
the ground, the safety circuit can be bypassed by re-
moving the cover of the armament safety override
switch located in the right wheel well and pulling
the switch aft. The guns’ heaters are powered from
the NO. 1 secondary bus while the guns are fired by
power from the primary bus,

Stick Trigger.

Depressing the stick trigger (figure 1—23) fires the
guns, if the gun arming switch is in the GUNS
position, primary DC bus power is available and the
aircraft is airborne on @ thra @B aircraft, or the land-
ing gear handle is not in the DOWN or EMERG
DOWN position on €9 and later aircraft.

WARNING

If the landing gear shock struts, on @& thru
€ aircraft, are overinflated so as to be fully
extended it will be possible to fire the guns
on the ground by depressing the stick trigger,
if the gun arming switch is in the GUNS
position and the primary bus is energized.

This s alse possibie on and larer aircrafe,
if the landing gear selector handle 1s not in

the DOWN or the EMERG DOWN position.

Note
The engine screens should be extended when
the aircraft s engaged in gunnery to pre-
vent engine damage from expended cartridge
cases or ammunition finks.

Gun Heater Switch.

The gun heater switch (3, figure 1—06) jocated on the
left console is a circui: breaker type switch having
two positions: OFF and HEATER. The HEATER
position supplies power o the gun heaters frony the

DC secondary bus.

Gunfire Operation.

1. Gun heater switch — As required.

2. Gun arming switch — GUNS.

3. Reticle dimmer control — Set for desired bril-
liance.

4. Depress stick trigger 1o fire guns.

Mote
To eject cartridge links after gunfire and
prior to landing; rock wings while aircrafy
is in a nose high attirude.
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PHOTOGRAPHIC EQUIPMENT.

The forward fuselage is divided into two compart-
ments that are accessible from the outside through
hinged covers. The forward compartment houses a
forward oblique, forward vertical, and left and right
mid-high oblique camera. The aft compartment will
accommodate a lefr oblique and a prime vertical
camera {(figure 4—20}. At each camera station there is
a glass window hinged o the fusefage, which is
opened from the outside for cleaning and maintenance.
The prime vertical camera, viewfinder and a photo
cell are enclosed by hydraulically operated, flush-type
doors on the underside of the fuselage to protect the
windows from dirt thrown back from the nose wheel
during raxiing and take-off. An emergency pneumatic
system is provided to open the doors, so that in the
event of a hydraulic failure, the mission can still be
completed. The camera equipment will accomplish
high oc low altitude, day photographic missions and
low altitude nighe missions (figure 4—20). A photo
cell which reacts to light from released photoflash
cartridges, causes the film in the vertical camera to be
automatically advanced during night missions. The
photoflash cartridges are released from ejectors carried
in pods on the outboard pylons. The camera equip-
ment is mounted on removable mounts and is remotely
operated from the cockpis with power from the NO.
2 DC secondary bus. The viewfinder is installed be-
hind the aft camerz compartment to furnish a terrain
image to the instrument panel. A vacuum system is
provided to hold the film against each camera’s focal
plane during exposure. The vacuum is available
whenever the engine is running and the camera com-
partment air conditioning system is turned ON. There
are no controls provided for the vacuum system. The
tamera compartment air temperature is automatically
maintained by an air conditioning system. Power to all
cameras is supplied through a master control while
individual station controls select the mode of opera-
fition of each camera.

MASTER CONTROLS.

Power Switch and Indicater Light.

The power switch (figure 4—21) is a two-position
switch placarded ON and OFF and is powered by
the NO. 2 DC secondary bus. When ON it provides
power to the camera motors, camera compartment re-
circulating system completes a power circuit to the
ready switch and illuminates the POWER indicator
iight adjacent 1o the switch

W
{ CAUTION
IR

The camera compartment temperature shut-

off switch must be in the ON position, and
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the camera compartment temperature sta-
bilized to within limits 18.3 to 29.3°C (65 to
85°F) with the temperature control in
AUTOMATIC position for 15 minutes, be-
fore the camera power switch is turned to
the ON position.

Ready Switch and Indicator Light.

The ready switch (fgure 4-21) is a two-position
switch placarded ON and OFF and is powered by the
NO. 2 secondary bus. The ON position supplies power
to the intervalometers, the exposure indicator and
counter, the operate switch, and also opens the prime
vertical camera doors and illuminates the ready indi-
cator light (figure 4—21). If night operating equip-
ment is installed, the ON position will also open the
photo cell and flash pod doors.

Note

The power switch must be in the ON position
to energize the ready switch.

Operate Switch.

The operate switch (figure 4—21) is a two-position
switch placarded ON and OFF. When in the ON
position, power is applied to turn on the intervalom-
eters and operates the cameras if the individual camera
station controls are in the CONT or INTV positions.
The ON position also readies the extra picture switch
if the individual camera station controls are in the
COMP position. The OFF position supplies power to
the external operate switch on the control stick.

Intervalometers.

Three intervalometers (figure 4—21) are provided and
are marked OBLIQUES, VERTICAL and TRI-
CAMERA. The intervalometers provide time regulated
operating impulses to the cameras selected by the
individual station controls. The timer interval can be
selected within a range of one-half to G0 seconds in
increments of one-half second. The OBLIQUE inter-
valometer controls the forward oblique and the left
oblique cameras, the VERTICAL intervalometer con-
trols the prime vertical camera and the TRI-CAMER A
intervalometer controls the forward vertical, and the
left and right mid-high oblique cameras which form
the trimetrogon camera installation.

i
1

CAUTION

Damage to the intervalometers will result if
the time interval is changed while the cam-
eras are operating.
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NOTE:

On aircraft ¢ thru €8 not modi-
fied {549) the extra picture switch
and the camera external operate
switch are interchanged,

INTERVALOMETERS CAMERA EXTERNAL
OPERATE SWITCH

EXTRA PICTURE SWITCH

INDICATOR TEST “ROJER” BUTTON
SWITCH

POWER INDICATOR LIGHT
READY INDICATOR LIGHT

OPERATE SWITCH

AUTOPILOT RELEASE
READY SWITCH SWITCH

POWER SWITCH
MASTER CAMERA CONTROLS CONTROL STICK

F
13
COX- CtR

d

L

CAMERA CONTROLS STATION C-4 CONTROL PANEL
Figure 4—21 (Sheet 1 of 2}
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Figure 4—21.

Indicator Test Switch.

The indictaor test switch (figure 4—21) is provided
to test the power and ready indicator lights and is
marked INDICATOR TEST and OFF. When placed
in the INDICATOR TEST position, the power and
ready indicator lights will illuminate, if the ready
switch is in the ON position. All equipment powered

by the ready switch will be energized.

External Operate Switch.

The external operate switch (figure 1—23) located on
the control stick grip, duplicates the function of the
operate switch but is more accessible. With the power
and the ready switches ON and the operate switch
OFF, depressing the external operate switch will op-
erate the intervalometers and cameras, if the indi-
vidual camera station controls are in the CONT or
INTYV position. The cameras will continue to operate
until the external operate switch is again depressed or

the operate switch is turned ON then OFF.

GROUND SPEE

me.
CHICAGD AEMIAL INDUSTAKS INC

COMPUTER

(Sheet 2 of 2}

Extra Picture Switch.

When depressed, the extra picture switch  (figure
1—23) located on the control stick grip, will cause
all cameras whose individual controls are i the
COMP or INTV positions o trip and recycle, therein
taking one picture.

CAMERA STATION CONTROLS.

Four camera station countrol panels (figure i—2
installed in the pedestal beneath the center m‘ the e
panels are marked TRECADM-
OBLIQUE and  FWD

The tri-camern control selects the mode of

strument panel. The
ERA. VERTICAL,
OBLIQUIE.

operation of the forward vertical and the lefi und

"

right mid-high oblique cameras. The vertcat con-
trol selects the mode of operation of the prime verncal
camera. The left oblique selects the mode of operation
of the left oblique camera. The forward obhique con-
trol selects the mode of operation of the forward
oblique camera. The power swiich and ready switch
must be in the ON position, and either the operate or
external operate switch actuated, for the respectine
cameras to operate through the camern station conorol

panel. Each panel has the following controls
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VERTICAL
CAMERA COVERAGE

ALTITUDE FEET? 6 IN. LENS X 12 IN. LENS X [24 IN. LENS X
1000 % 1500 750 375
2000 ﬁ 3000 1500 750
3000 f 4500 2250 1125
4000 ! 6000 3000 1500
5000 ? 7500 3750 1875
6000 i 9000 4500 2250
7000 | 10500 5250 2625
8000 i 12000 6000 3000
9000 @ 13500 6750 3375
10000 ; 15000 7500 3750
75000 | 22500 11250 5625

20000 ‘ 30000 15000 7500
25000 ? 37500 18750 9375
30000 45000 22500 11250
35000 ; 52500 26250 13125
40000 i 60000 30000 15000

Figure 4—22 (Sheet 2 of 2)
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Mode Selector Switch.

The mode selector switch (figure 4—21) selects the
method of operation of the respective camera and is
powered by the NO. 2 DC secondary bus. It is a
rotary switch with the following positions: OFF,
INTV, CONT and COMP. When in the INTV posi-
tion, the camera will operate according to the impulse
received from the respective intervalometer. The
CONT position allows the camera to trip and recycle
as rapidly as it can without any controllable time in-
terval, as long as either operate switch is actuated. The
COMP position is used, if it is desired to take in-

dividual pictures by using either extra picture switch.

Exposure Indicator Light.

The exposure indicator light (figure 4-21) is a green
light which illuminates each time the camera is cycled.
The tri-camera panel contains an exposure indicator
light for each of the three trimetrogon cameras i.e.,
forward vertical, and left and right mid-high oblique.

Exposure Counter.
The exposure counter (figure 4—21) is a three-digit
counter which indicates the number of exposures re-

maining in the respective cameras. A thumb-operated,
knurled wheel protrudes through the control panel,
and is used to reset the counter.

Extra Picture Switch.

The extra picture switch (figure 4—21) is a push buc
ton type switch marked EXT PIC, which trips and
recycles the respective camera when depressed. 1f rhe
extra picture switch is held in the depressed position,
the camera will operate continuously.

Test Switch.

A push burtton test switch (figure 4—21}, marked
PRESS TO TEST, is provided to test the lamp in the
exposure indicator light.

Camera Magazines.
Standard type magazines are installed on the vartous
cameras for day missions. These magazines employ =
roll of film which will produce 250 to 485 exposures,
9xY or 9x18 inches in size. A type A-18 image motion
compensating magazine ¢an be used with the forward
vertical camera. The filim is exposed in the muagazine,
H

as it is moving at a synchronized speed with the terrain
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TRIMETROGON COVERAGE,

Figure 4—23.

irnage across the focal piane, thereby producing a
sharper negative than with a stationary film. How-
ever additional controls are required so that the film
speed can be adjusted to the speed of the terrain image.
The A-18 magazine is controlied by a C-4 control
panel.

C-4 CONTROL PANEL.

The C-4 control panel (figure 4—21) controls the
film speed in the A-18 magazine. Film speed control
is accomplished through 2 logarithmic potentiometer
in the panel. The panel contains an altitude and
ground speed adjusment knob, a focal length adjust-
ment knob, an altitude range indicator, a power
switch, a camera switch, two indicator lamps and an
exposure counter. The adjustment knobs change the
sertings of the potentiometer. The altitude range in-
dicator interprets the operating ranges of various focal
iengch lenses in terms of altitude and ground speed.
It has a knob which changes the readings for each
focal length. The green lamp indicates when the film
13 in motion within the magazine, and the amber
lamp flickers when the film speed is correctly syn-
chronized for the control panel setting. The counter
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indicates the approximate number of exposures re-
maining in the magazine. A dial assembly in the
center of the panel contains dials for altitude, ground
speed, focal length, film speed and synchronizing
angle. The dials provide a reading of the adjustments
made in the control panel by the control knobs.

Note

Under normal operating conditions with the
A-18 magazine, the master camera power
switch need only be placed in the ON posi-
tion three minutes, minimum, to allow the
amplifier to warm-up prior to taking pictures.

PHOTO DOORS.

The prime vertical camera, the viewfinder and the
photo cell are enclosed by hydraulically and spring-
operated, flush-type doors on the underside of the
fuselage. Hydraulic pressure is controlled by elec-
trically operated valves. The doors are opened with
hydraulic pressure and are closed by means of a spring
and cable linkage. The prime vertical camera door
opens when the power and ready switches are ON
and the mode selector is not OFF. If night operating



equipment is installed the photo cell doors will open.
The viewfinder doors are opened independently. In the
event of hydraulic failure, all doors can be opened
with pressure from the pneumatic system, which is con-
trolled electrically with power from the NO. 2 DC
secondary bus.

CAMERA & AUX DOORS SWITCH AND
INDICATOR LIGHT.

The camera and aux doors switch (figure 4—-21) is
used for emergency opening of the prime vertical
camera and the photo cell doors. There are two posi-
tions: NORM and EMERG OPEN. The NORM posi-
tion is an off position and the doors are operated by
the camera controls. The EMERG OPEN position
opens the doors with pneumatic pressure. Once the
EMERG OPEN position is selected the switch cannot
be returned to the NORM position, except by the
maintenance crew. When the doors are opened, the
camera and aux doors indicator light (figure 4-21)
will illuminate, if the power and ready switches are

ON.

VIEWFINDER — VERTICAL.

The vertical viewfinder (5, figure 1—4) is designed
to furnish the pilot with a clear unobstructed view
of the terrain below and ahead of the aircraft, for
flight line navigation and the location of photographic
targets, The fields of the camera and the lenses used
with the viewfinder are also shown. The system covers
an 85 degree included angle at a small scale, furnish-
ing the observer with an extended view from near
the forward horizon to a point 15 degrees behind the
vertical. This system is ficted with a movable grid
which contains a track line and a drift angle scale
for the solution of drift problems. The grid has con-
trolled illumination which may be used in night
viewing or with dark terrain. The view image is un-
reversed. The viewfinder illumination is powered from
the NO. 2 secondary bus, and the grid is adjusted
using power from the main (single-phase) inverter.

Viewfinder Switch.

The viewfinder switch (figure 4—21) is an ON-OFF
switch which illuminates the viewfinder grid and
opens the viewfinder doors by energizing the hydrau-
lic shut-off valve. The OFF position closes the hydrau-
lic valve and the viewfinder doors will close by spring
pressure.
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Grid Rotation Switch.

The viewfinder grid can be rotated so char the track of
an 1mage can be brought o6, or parallel 1o the center

track line. Drift can then be read in degrees on the
scale next to the pointer. Grid rotation is controlled
by the grid rotation switch (figure 4—21) which is a
three-position switch marked 1. and R and is spring-
loaded to the unmarked off position.

Grid Dimmer Switch.

The viewfinder grid illumination is adjusted by a
rotary switch with the twu extreme positicns marked

DIM and BRIGHT.

Viewfinder Emergency Door Swiich.

}

The viewfinder emergency door switech {(figure 4.2
is provided to open the viewfinder doors in the event
of hydraulic failure. The switch has two positions:
EMERG DOOR OPEN and NORM. The NORM
position is an off position and the dours are opened
by actuating the viewfinder switch. The EMERG
DOOR OPEN position opens the doors with pneu-
matic pressure by energizing the pneumatic vaive
Once the switch is positioned to the EMERG DOOR
OPEN position, it cannot be returned to the NORM
position except by the maintenance crew.

LEFT OBLIQUE CAMERA SIGHT.

An optical sight for the lefi shiique camera is mounted
on the interior of the left side of the canopy frame.
The polarized sight contains 2 pattern of concentric
rings when viewed on a plane paraliel 1w the optical
center of the sight. The optical axis of the sight mm
be rotated by means of the mounting ring so that the
angle indicated on the mount calibration can parallel
the angle of deflection of the ieft oblique camera. The
unit can be stowed when not used by drawing the

sight mount and arm back o« the horizontal position

Operation.

1. Draw the sight arm o o the vertical position.

2. Rotate the sight until the calibration inscribed on
the inboard side of the mount equals the angle of
deflection of the left oblique camera. Various
aiming points within the {format of the picture may
be made by adjusting the sight, dependent upon
camera focal length and depression angle.




T.0. IF-B4R)F-1

EJECTOR PODS.

An ejector pod is instajled on each outboard pylon.
Each pod is capable of carrying four type A-6 or B-4
photoflash cartridge ejectors. The ejectors are for the
purpose of releasing photofiash cartridges in order to
take aerial photographs at night. The A-6 ejector has a
capacity of 52 cartridges each or 208 cartridges per
pod. The type B-4 ejector has a capacity of 20
cartridges or 80 per pod. Type A-6 and/or B-4 ejectors
can be carried simultaneously in the left pod, while
only A-G6 or B-4 ejectors can be carried in the right
pod. The control panel for the ejector cartridges is
installed in the pedestal in place of the left oblique
and forward oblique control panels. The cartridges,
when installed in the pods, are enciosed by flush-type
doors that are opened when the power and ready
switch are in the ON position. A self-contained pneu-
matic system: is buile into each pod for emergency
opening of the pod doors.

PHOTOFLASH CONTROLS.

‘The dual ejector control panel is installed in the
pedestal below the instrument panel, in the place of
left oblique and forward oblique camera station con-
trel panels. The panel incorporates an intervalometer
for controlling the interval between releasing car-
rridges, a limiter which is set to the desired number
of cartridges to be released, a selector switch ro select
which type cartridge is released, two counters, identi-
fied as A and B, and two indicator lights. The selector
switch 15 marked EJECT A, OFF and EJECT B. One
indicator light illuminates each time a cartridge is re-
ieased. The other indicator wilf illuminate if the ejec-
tor racks are not properly locked in place.
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EJECTOR DOORS SWITCH AND INDICATOR LIGHT.
The pod ejector doors are electrically opened and
closed when the power and ready switches are in the
ON position, if the photoflash control panel is in-
stalled. However, in the event of electrical failure, the
doors can be opened by pneumatic pressure. The
ejector doors switch (figure 4—21) has two positions:
NORM and EMERG OPEN. The NORM position is
an off position and the doors are operated by the
camera controls. The EMERG OPEN position ener-
gizes a pneumatic valve to open the doors with pneu-
matic pressure. The switch cannot be returned to the
NORM position once it is placed in the EMERG
OPEN position. When the doors are open, the green
ejector doors indicator light will illuminate if the
NO. 2 DC secondary bus is energized.

MISCELLANEOUS EQUIPMENT.
ANTI-G-SUIT PROVISIONS.

An air pressure outlet connection on the front of the
ejection seat (figure 1-29) provides for the attach-
ment of the air pressure intake tube of the pilot’s
anti-g suit. Air pressure for inflation of the anti-g-suit
bladder is conducted from the engine compressor
through an anti-g valve (23, figure 1—6) located on
the left console which starts functioning when a force
of 1.75 G is applied to the aircraft. A control marked
HI and LO allows for adjustment of the rate of in-
flation of the anti-g suit. In the LO range the valve
opens at 1.75 G and then allows 1 PSI of air pressure
to pass to the suit for every increase of 1 G force
thereafter. In the HI range the valve still opens at
1.75 G but delivers 1.5 PSI per G force thereafter.
The suit will inflate in 0.2 to 2.0 seconds depending
on the input pressure.



T.0. IF-84R)F-1

SECTION V

TABLE OF CONTENTS

Introduction e 5-4
Engine Limitations . 5-4
ATO Units . 5-4
Airspeed Limitations 5-4
Acceleration Limitations 5-4
Jettison External Stores 5-8
Pylon Tanks . 5-8
Brake Limitations 5-8
Prohibited Maneuvers 5-8
Operating Limitations . 5-8
Bomb Rack Limitations 5-8
Weight Limitations 5-10



T.0. 1F-84(R)F-1

INSTRUMENT MARKINGS

FUEL GRADE-JP-4

193

.4 MACH .6

.3 NUMBER 7

100 KNOTS

4 3

UNMODIFIED

AIRSPEED INDICATOR

225 Knots—Landing gear
or flaps DOWN

mm 610 Knots—Maximum
airspeed

MACH INDICATOR
mmm 1.175 Design dive speed

MODIFIED

AIRSPEED MACH INDICATOR

225 Knots—Landing gear
or flaps DOWN

s 610 Knots—Maximum airspeed
ACCELERAT!ON
2 G UNITS

PERCENT
EXTENDED

ACCELEROMETER WING FLAP INDICATOR
mm 8.67G Maximum below M0.9 clean Sl 50% Take-off

e |70 G Maximum above M0.9 clean or
at any Mach No. with external stores.

M —30 G Maximum

Figure 5-1 (Sheet 1 of 3)
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EXHAUST GAS TEMPERATURE

Continuous operation

gmmmm 200 to 585°C

Hm 200°C Minimum for flight

B 620°C Maximum stabilized for ./90/‘- 7
flight (30 minutes) e N7, 10

PR 800°C Maximum during starting
and acceleration

o8

6 50
L"|OO

=
‘.3:,90 RPM
\‘5380

\ 70 60

T.0. 1F-84(R)F-1

EXHAUST GAS TEMPERATURE

@ 200 to 595°C Continuous
operation

@ 200°C Minimum for flight

PR 650°C Maximum stabilized for
flight (30 minutes)

P 800"'C Maximum during starting
and acceleration

20
30

40
50

PERCENT

TACHOMETER
e 83.0 to 96.5% RPM Best cruise RPM

BEm 101.0% RPM

60 to 82% RPM

OIL PRESSURE

W 20 PSI Minimum—Below 50% RPM
N 24 PSI Minimum—50% RPM and above
@ 40 PSI Maximum

B 60 PSI  Maximum for cold start, initial

run-up, take-off and climb

Maximum (Ground or
flight 30 minutes)

Restricted range (For
operational necessity

only)

UTILITY POWER

PSI X 1000
00

HYDRAULIC PRESSURE
UTILITY AND POWER SYSTEMS
@ 1250 - 1600 PSI Normal full flow
1400 - 1600 PSI
1750 - 1900 PSI

1925 PSI

Static

Permissible 5 seconds
max
Maximum

Figure 5-1 (Sheet 2 of 3)
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000 3000’/}

AN rEn
f 280D - 3000 PSI Normal

{8 18 - 30°C Normal operating range 4

Figure 5—1. (Sheet 3 of 3)
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tions that must be observed for safe and efficient oper-
ation. Instrument markings form a part of these limita-
tions. However, they are not repeated in the text and

must be referred to on the instrument marking page,'®
figure 5—1. Where necessary, further explanation of'®
the instrument markings are covered in the text of '°
. this section, under the appropriate heading. For com-

plete restrictions carefully read the instrument mark-
ing page and the explanatory text.

ENGINE LIMITATIONS.

Normal engine limitations are shown in figure 5—1
and in the following paragraphs. Military thrust is
obtained by placing the throttle full forward. Maxi-
mum continuous thrust (normal rated thrust) is de-
fined as the thrust obrained at approximately four per-
cent engine RPM below military thrust RPM. Maxi-
mum thrust is the same as military thrust since the

enging. is not, equipped with gffethucner, (X r Gy
M 129 ane i 5]

eyt oM

" This section includes the engine and aircraft lir'nita-mgg During any start immediate action should be taken

to abort start when it appears EGT will exceed the
pormal starting limit, 800°C. The EGT and duration
of each hot start or acceleration in excess of 800°C

#fvill be recorded in the AFTO Form 781 and AFTO

Form 44. In addition the following overheat conditions
tequire corrective action as indicated:

Condition L2 Corrective Action

Requires investigation to
determine cause

Any single start during which
EGT exceeds 800°C (1,472°F)

Requires first stage tur-
bine blade inspection
IPLCE I 44t 1

After four starts or accelera-
tion during which EGT ex-
ceeds 860°C (1580°F) for
more than 1Q seconds

1
Requires hot section in-
spection and turbine wheel
replacement in accordance
with applicable T.O.

Any single start during which
EGT exceeds 900°C (1,652°F)

LY_. ..d .




TRANSIENT TEMPERATURE LIMITS,

For starting and accelerations, exhaust 8as temperature
should not exceed 8§00 degrees (1,472°F ) or remain
at its peak value for more than 10 seconds. Following
starts and accelerations, the exhaust gas temperature
will overshoot the stabilized temperature for a given
throttle setting, and several minutes are required to
reach the stabilized value. After peaking, the exhaust
8as temperature will show a continuous decline until
temperature is stabilized. Injtial temperature decline
rate from the peak will be quite rapid and will become
slower and slower as stabilization is approached. A
stabilized temperature is one that will remain con-
stant for three individual readings taken at 30 second
intervals. The exhaust gas temperature should not
stabilize on any point above the maximum steady state
value. Figure 7—1 graphically illustrates the EGT
behavior following rapid acceleration of a cold J65-3
or -7 engine.

MAXIMUM STABILIZED EGT.

J-65-3 Engine
IDLE 36 to 42 percent RPM) 660°
Takeoff & during flight 620°

J-65-7 Engine
IDLE (42 to 48 percent RPM) 660°
Takeoff & during flight 650°

WARNING

Since the aircraft maintains a nose-high atti.
tude during stalls, airflow to the engine can
be critically low when the aircraft is in a
stall. Therefore, the throttle should be re-
tarded, and rapid throttle advancements
should not be attempted, until the nose has
been lowered and airspeed is definitely in-
creasing. Should the throttle be advanced
before the engine receives sufficient airflow,
turbine overtemperature may result.

Note

When the ambient air temperature exceeds
32°C (90°F) maincain idle RPM exhaust
temperature within limijts by manually ad-
vancing the throttle to a higher RPM nor to
exceed 50 percent RPM.

T.0. TF-84(R)F-]

OVERSPEED LIMITS.

During an acceleration the RPM may momentarily
exceed 101 percent. If the RPM should exceed 103
percent, the throttie is to be retarded immediately ro
stabilize RPM ar 100 percent or below. If the engine
exceeds 106 percent RPM, it is necessary o shut down
the engine as soon as possible and perform a hot sec.
tion inspection and turbine rotor replacement as ou;-
lined in the applicable maintenance manual.

ENGINE ACCELERATION LIMITS

Refer to Section VII for discussion on engine accelera-
tion. Engine acceleration time should be as foliows
with screens retracted.

—
Engsine Type Fuel | Percens Accel, Time
Model Control ! RPM Seconds ;
J65-3 TIL ! 47 w0 100 8-14 |
L e - ;; - .
J65-3 or -7 TJ-L2 47 10 100 ES max
i |

Engine Acceleration and Overspeed Check.

Advance throttle in one second from 47 percent
(IDLE) RPM o 100 percent RPM. The engine should
accelerate stall free 1o 100 percent RPM {and not
exceed 101 percent) in 15 seconds at sea level within
EGT limits.

Nofe

Acceleration time may be increased 14 second
for each 1,000 feer increase in altitude.

® Rapid manipulation of the throttle may re-
sult in engine chugs and/or stalls.

® Some engines will not accelerate properly
when they are cold and wilj therefore require
a short warmup period in order that the
acceleration limits are mer.

If the engine acceleration limits are not mer, repeat
the acceleration check. if the acceleration limits are
not met, after the second checi, reject the engine and
record in Form 781. If the EGT during an acceleration
exceeds the maximum limir, retard the throtele slightly
until temperature drops below the limiting value and
then advance it slowly to avoid exceeding the limic.
Avoid further rapid accelerations until the cause of
the overtemperature has been determined. Record ai
operation above the acceleration limic. Refer to Sec-
tion VII, Exhaust Gas Temperature Stabilization.

5-3
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ENGINE RPM RESTRICTIONS.

fngine operation in the 60 to 82 percent RPM range
can induce compressor blade stresses which may cause
cotor blade failures in the number one, and seven,
stages. Operatihg time in this range is cumulative and
has a direct effect on blade life. When the restricted
range is entered, it is not necessary to pass through the
complete range before reducing RPM to a point below
+he restricted range. To preclude the possibility of
compressor rotor biade failure caused by steady state
operation in the 60 1o 82 percent RPM range the
foliowing restrictions will be adhered to:

{. Static ground operation — Do not operate in the
60 to 82 percent RPM range, except during accel-
eration or deceleration through this range.

Taxiing — Avoid stabilized operation in the 60 to

S

82 percent RPM range.

3. In Flight — Operation in the 60 to 82 percent RPM
range will be performed only as required by oper-
ational necessity.

Note

1-65-34, -7¢ and 7 kngines do not have a
restriction on engine operation in the 60-82
percent RPM range above 10,000 fect.

ENGINE FLUCTUATION.

Engine fluctuation (at any RPM) is permissible pro-
vided that the foilowing is observed:

1. Fuel flow shall not vary 2 total of more than 500
pounds per hour.

T

Total RPM variation shall not vary more than
134 percent.

2. Normal EGT limits are not exceeded.

FSN

Engine surging does not produce any perceptible
movement {or change in movement) of the air-
crafe

OlL PRESSURE LIMITS

Time and pressure limitations are based on the mini-
muin oil pressure required 10 insure an adequate sup-
ply of oil to the center and rear main bearings. Mini-
mum allowable oil pressure limits are 20 PSI with
engine operating below 50 percent RPM and 24 PSI
with engine operating at 50 percent RPM and above.

;. Do not operate engine with zero oil pressure
ifonger than one minute after initiating start.

56

2. Operation below the minimum allowable oil pres-
sure is permissible for a period of one minute
or less.

3. Operation below the minimum allowable pressure
for a period of over one minute but not exceeding
two and one-half minutes requires an engine in-
spection.

4. Operation below the minimum allowable pressure
for a period exceeding two and one-half minutes
requires engine removal.

Note

The same time limits shall apply to windmill-
ing engines with zero oil pressure.

ATO UNITS.

The following ATO units are approved for utilization
without restrictions, except those prescribed in the
Inspection, Handling and Storage Technical Order for
each type unit.

14AS1000

14DS1000 MK4. Mod 2
14DS1000 M-8

15K S1000

M-15 (16NS1000 or T-60)

AIRSPEED LIMITATIONS.
Landing gear extension speed — 225 KIAS maximum.
Flap extension speed;

50 percent—260 KIAS maximum.

100 percent—225 KIAS maximum.
Landing light extension speed — 225 KIAS maximum.
Air refueling receptacle opening speed — 350 KIAS
maximum.
Autopilot engagement speed — 425 KIAS maximum
below 20,000 feet.
Drag chute deployment speed — 220 KIAS maximum.

At higher speeds shear pin will shear, if airborne,
an excessive sink rate will result.

ATO units, jettison speed — Between 200 and 250 KIAS.

Jettison outside these limits may result in damage
to the rear hooks and fuselage.

Canopy Speed Restriction.

Do not taxi with canopy open when speed or
wind gusts exceed 40 knots.

ACCELERATION LIMITATIONS.
See figure 5--2.
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ACCELERATION LIMITATIONS j'iat sieton inr

These fimits apply except when limited to lower  rate of descent 5,000 feet per minute. gerous snap maneuvers. External stores and/or ex- ¢
values by buffet, or as noted in Section IV. tended speed brakes tend to further aggravate this E
i dition.
When external stores are used in combination, the  Max rate of descent 10,000 feet per minute. condttion. . ['
lower limit shall apply. Abrupt rolling pultouts are prohibited when carry

Abrupt large displacements of the rudder should be  ing external stores due to shackle limitations (See
When carrying tanks, max deceleration 4G, safe  avoided. Excessive sideslip angles can lead to dan-  Bomb Rack Limitations in this Section)

MAXIMUM MAXIMUM POSITIVE G MAXIMUK |

CONFIGURATION SPEED BELOW ABOVE NEGATIVE ‘
. i
KIAS 5,000 FT 5,000 F7 &
CLEAN—(ANY CAMERA LOADING, ANY Below M 0.9 610 +8.7 +7.0
AMOUNT OF FUEL OR AMMO) Above M09 610 +7.0 +70
230 GAL TYPE | TANKS INBD 610 +7.0 +6.0 330G
450 62 INBD MB-3 Shackles 610 +6.0 +50 i
L TYPE | TANKS 14010 150001 *f
S-3 Shackles 6]0 +45 »’—;V:'}ﬁiaHOVE-Tg,()ﬁGFT
INBD 610 +4.0 +40 |
230 GAL TYPE 1l TANKS ouren_ " Shackles 350 +4.0 140
S-2A Shackles 350 437 437 T =20G
MB-3 s
450 GAL TYPE 11 TANKS INBD ¢, s 610 +4.0 +4.0 U
MA-4 Shackles 550 +7.0 160 i
L RS B
FLARE PODS (ANY LOADING)  OUTBD— = 550 +54 154 30G

JETTISON LIMITATIONS

Jettison of stores above or below jettison speeds  jettisoned when full or nearly full to lighten aircraft.  have similar contours and capacity
may result in stores striking aircraft and causing |
structural damage. Stores not listed may be jettisoned at the same 250 KIAS may be considered as a general jettison |
In case of an emergency, all types of tanks can be  speeds provided they are of the same type and  speed for ali stores. ;

STORE STATION JETTISON SPEED KIAS JETTISON ATTITUDE w

i
PYLONS (CLEAN) Up-to 400 with revised gun installation Level or pulling up |
230 GAL TYPE 1 TANKS INBOARD Up to 300 any quantity of fuel L Dive, Level or Climb

Up to 400 with 0.3 second time delay

Up to 250 any quantity of fuel

450 GAL TYPE I TANKS INBOARD 300 optimum with 0.3 second time delay Dive, Level of Ciimb

400 maximum with 0.3 second time delay ‘
450 GAL TYPE Il TANKS INBOARD 275 r Steady Climb

WHEN LESS THAN HALF FULL, DO NOT JETTISON
230 GAL TYPE IV TANKS INBOARD When more than half full, jettison in emergency Steady nose high

at lowest speed possible. | d
230 GAL TYPE 1V TANKS OUTBOARD 240 to 275 (Tail cone removed) 3 Steady climb
FLARE PODS OUTBOARD Release only in Emergency

Figure 52
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PROHIBITED
MANEUVERS

Any maneuver resulting in negative acceleration of —1.06 or
more for § seconds is prohibited. Negative acceleration in excess
of § seconds will result in flame-put.

intentional spins — Prohibited

Abrupt large displacement of the rudder should be avoided with
external stores installed. In this configuration excessive sideslip
angles can lead to dangerous snap maneuvers. Extended speed
brakes tend to further aggravate this condition.

Figure 5—3.

JETTISON EXTERNAL STORES.
See figure 5-2.

MNote

jettisoned tanks occasionally appear to
““fly”’ rather than fall as expected. When
jettisoning fuel tanks in a formation, aircraft
should be in {ine abreast with at least 500
feet separation between aircraft. When jetti-
soning singly the pilot shall warn adjacent
aircraft and allow ample time for their reac-
tion. Pilots of adjacent aircraft will exercise
extreme watchfulness and, if possible, take
a2 position forward of and above aircraft
jettisoning its tanks.

kD i > A T i

2 CAUTION |

e B el P e T

Jettisoning while in a turn or yaw will in-
crease the tendency for tanks to “‘fly”’.

PYLON TANKS.

The Type 1V, 225 galion, plastic, external fuel tanks,
due 10 its non-conductivity, is more seriously affected
by lightning stroke. Therefore, these tanks should not
be flown where lightning hazards exist.

5-8

BRAKE LIMITATIONS.

1. When the landing gear (wheels) remains in'\the
slip stream for a series of successive landings, a
minimum of 15 minutes should elapse between
landings.

This restriction does not apply to “touch and
go” landings when no brake application is
involved.
2. When the landing gear (wheels) is retracted into
the wheel wells, a minimum of 30 minutes should
elapse between landings.

This restriction may be reduced to 5 minutes
for “touch and go” landings when no brake
application is involved.

PROHIBITED MANEUVERS.
See figure 5—3.

OPERATING LIMITATIONS.
See figure 5—4.

BOMB RACK LIMITATIONS.

Recent accidents resulting from failure of the follow-
ing bomb racks; S-2, S-2A, S-3, MA-4 and MA-4A,
have indicated the necessity for maintaining closer con-



T.C. IF-84R)F-1

GW — 12000 LB.

OPERATING LIMITS [t

tion limits with external stores.
DIAGRAM

ALTITUDE 5000 ft Pitch-Up Region —;

0 fesign imi 9.
8 —— -
o 6
)
o 4
o
18
£ o
e 2
o)
- 4
*>6 "—"‘ -
-8 —

(I) ulao 2c|) 300
KNOTS INDICATED

This operating limits diagram shows what speeds and G ore
possible and allowable for the aircraft. in the light buffet arec o
very mild buffet is experienced. As the G are increased the
buffet intensity increases as denoted by the stall warning ares.
To keep from exceeding the design limit of 9.33 G it is imporiani
that the pilot recognize the heavy buffet region. Heavy buffei is
an indication that pitch-up may occur. A more detailed descrin-
tion of the actual operating limits which must be observed hy
the pilot are given in figure 6—3, Maneuvering Flight Characier-
istics,

The green area represents the G loads and oirspeeds which
may be used by the pilot without damage to the aircraft, The
aircraft can perform all the maneuvers required within these
areas,

Figure 5-4

=
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trol over these racks. Therefore, until the above men-
rioned bomb racks are replaced with racks of greater
strength, it is necessary that the following instructions
he observed to insure that appropriate inspections are
accomplished. A notation should be made in the DD
Yorm 781 whenever any of the following conditions
are encountered with any of the above mentioned
bomb racks installed.

1. Whenever a suspended fuel tank collapses during

flight.

J. Whenever any of the following conditions are
encountered with more than 1,000 pounds sus-
pended from type 5-2, S-2A, MA-4, MA-4A bomb
racks, or more than 2,000 pounds suspended from
type S-3 bomb racks.

a. Whenever the aircraft exceeds 90 degrees per
second rate of roll.

b. Whenever the aircrafc exceeds 4.5 G.

¢. Whenever any unusual incident occurs in flight
or during ground operations which could cause
damage to any part of the racks, such as rough
taxiing or hard landings.

WEIGKT LIMITATIONS.

MAXIMUM GROSS WEIGHT,

"T'he maximum gross weight of the aircraft has been
limited to 27,000 pounds, plus the weight of the ex-
pendable assist takeoff units. The load limiting factor
is determined by the main wheel tires which have a
maximum Joading of 13,500 pounds each. The normal
gross weight of the aircraft is approximately 19,000
pounds. This includes pilot, all internal fuel, oil, all
guns and ammunition. Therefore, a total of 8,000

pounds of external stores of any description, not in-
cluding assist takeoff units, may be loaded on the air-
craft to obtain the maximum gross weight. Each air-
craft is equipped with a Manual of Weight and Bal-
ance, Data, T.0. 1-1B-40, which gives more accurate
information as to basic weight and center of gravity
positions of the individual aircraft. This Manual
should be consulted before each flight. The center of
gravity of the aircraft is very stable. All loadings will
fall between the established most forward and most
rearward positions. Only by some unusual condition
in flight of using the expendable load can the center
of gravity exceed its limits. If the loading of external
stores includes external tanks and fuel on the outboard
pylons, this fuel should always be used first, otherwise
the center of gravity will exceed its most aft limit,
due to taking the fuel from the internal tanks. If a
four bomb load condition is used, drop outboard
bombs first, if possible. This is not imperative, but for
smooth center of gravity travel, is practical. All other
conditions are stable and the center of gravity cannot
get out of bounds.

On aircraft with fuel booster pumps modi-
fied in accordance with T.0. 6J10-3-10-502
dated 15 June 1954, the center of gravity will
move approximately one percent forward of
the maximum allowable forward CG position
when special stores are carried on the inboard
pylons. Furthermore, when operating under
this condition, a large unsticking force will
be required to raise the nose wheel during
takeoff.
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GENERAL FLIGHYT CHARACTERISTICS.

The aircraft is designed for high speed at all altitudes.
The swept wing and tail surfaces reduce the effects of
compressibility, therefore the high speed is limited
only by the available thrust and the total drag of the
aircrafr. All flight controls are hydraulically operated
1o provide comfortable control forces and ease of
maneuvering. Minor longitudinal trim changes occur-
ring in level flight at high Mach Numbers are easily
:rimmed out. This, in combination with trimming of
the aileron and rudder artificial “feel” systems permits
complete trimi’ throughout the speed range.

FLIGHT CONTROLS.

‘The ailerons and rudder are conventional hydraulically
actuated flight controls. The elevators and stabilizer
have been combined to form a single surface known
as the stabilator. All flight controls are hydraulically
actuated and irreversible. The stabilator and ailerons
are equipped with tandem hydraulic actuators. The
atility hydraulic system provides hydraulic fluid under
sressure to the utility side of the stabilator and aileron
candem actuators and the rudder actuator in addition
16 the landing gear, wing flaps, speed brakes, spoilers
and all other hydraulic operated systems. The power
hydraulic system provides hydraulic fluid under pres-
sure to the power side of the stabilator and aileron
tandem actuators exclusively. Both the utility and
nower hydraulic systems are completely independent
of each other and either system alone is capable of
sustaining flight control. Since both hydraulic systems
are powered by engine-driven hydraulic pumps, an
emergency hydraulic system incorporating an electri-
cally driven hydraulic pump is provided. The emer-
gency pump provides hydrauwlic fluid under pressure to
the power side of the stabiiator and aileron tandem
actuators. The stabitator is fully powered hydraulically
and cannot be operated withour hydraulic pressure.
The ailerons are hydraulically boosted and although
manual operation is possible, a high stick force is re-
cuired due to friction and airfoads. Manual operation
of the rudder is adequate and it is a useful control
for picking up a wing. Since the controls are irre-
versible and airloads on the surfaces cannot be felt,
control feel is simulated by artificial feel units in each
primary control. The artifictal feel unit is a spring
capsule designed to give the pilot a sense of control
feel by increasing the force required to deflect the
controls proportional to the amount of deflection. The
feel devices alse provide :rim control by means of
electric actuators which reposition the spring capsules

6-2

to the selected no-load position. A mechanical advan-
tage shifter is incorporated in the stabilator control
system to allow for more control surface deflection in
takeoff and landing than at high speeds. The shifting
is done automatically as the landing gear is retracted
or extended. After takeoff, when the gear retracts, the
stabilator leading edge will move up (aircraft nose
down trim change) while the shifter is operating at
any fixed aft stick position. Since this movement is
relatively slow and the normal aircraft nose up trim
requirement is decreasing as the aircraft accelerates,
only small corrections need be made by the pilot to
compensate for the change in stabilator position.
When the gear is extended for landing the procedure
outlined in the preceding sentence will be reversed
and a slight nose up trim change will be noticed.
Failure of the shifter in the one to one ratio during
flight makes the aircraft more sensitive in the pitch
axis therefore, overcontrolling and porpoising is pos-
sible in high speed flight. Failure of the shifter in the
72 to 1 ratio in the landing configuration results in
approximately nine degrees aircraft nose up stabilator
being available for landing. Even with the aircraft at
the forward critical loading (CG at 15 percent MAC)
this type of malfunction presents no hazard as long
as a touchdown speed of 140 KIAS or above is utilized.
Therefore, the Flight Control Laboratory recommends
that in the event of a 2 to 1 ratio malfunction in the
landing configuration a touchdown speed of 140 KIAS
be used for all loading conditions. In addition to the
mechanical advantage indicator light which is illumi-
nated while the ratio is changing or if the system is
in the wrong ratio, the pilot can recognize when the
mechanical advantage remains in the 2 to 1 ratio
when the landing gear is extended by the absence of
an aircraft trim change.

WARNING

Lateral control with unboosted ailerons is
inadequate in high speed, low altitude con-
ditions, under turbulent landing conditions,
and with asymmetrical loads installed.

® Abrupt, large displacements of the rudder
should be avoided. Excessive sideslip angles
can lead to dangerous snmap maneuvers. Ex-
ternal stores, and/or extended speed brakes,
tend to further aggravate this condition.



SPEED BRAKES

Retractable speed brakes on each side of the aft fuse-
lage provide good deceleration from any speed with
only minor trim changes. They may be positioned to
any intermediate position between full open and
closed to provide additional speed control. Buffeting
due to the extension of these brakes is moderate and
not limiting to the utility of the aircraft.

LEVEL FLIGHT CHARACTERISTICS.

LOW SPEED.

The low speed characteristics and handling qualities
are good. Angles of attack at minimum flying speeds
are somewhat higher than with a straight wing. The
stabilizing tendency for the leading wing to rise, when
the aircraft is yawed with the rudder, is more notice-
able with swept wings than with a straight wing.
This is known as “dihedral effect”. This dihedral
effect produces considerable rolling tendency when
the aircraft is yawed, particularly at low speeds, and
can be used very effectively to assist lateral control.
Good control effectiveness about all control axes is
provided down through the stall. The glide path
becomes increasingly difficult to adjust at low speeds
and therefore approach speeds must be governed ac-
cordingly. Extension or retraction of the landing flaps
and gear causes only a slight trim change.

CRUISE AND HIGH SPEED.

The aircrafc trims well throughout the entire speed
range. Stability is good about all axes. At Mach Num-
bers between approximately 0.85 and 0.95 a slight nose
down tendency is present. This trim change is scarcely
noticeable. In unaccelerated flight the aircraft does
not encounter any buffet throughout the speed range.

STALLS.

WARNING

Since the aircraft maintains a nose high at-
titude during stalls, airflow to the engine can
be critically low when the aircraft is in a
stall. Therefore, the throttle should be re-
tarded, and rapid throttle advancements
should not be attempted, until the nose has
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been lowered and airspeed is definitely in-
ereasing. Should the throttle be advanced be-
fore the engine receives sufficient airflow,
turbine overtemperature may resuit.

STALLS UNACCELERATED,

A slight yawing tendency followed by light buffeting
occurs in advance of the stall. A control softening or
slight nosing up tendency occurs coincident with
heavier buffet. This is easily controlled with stabilator.
Lateral contro! is adequate during the stall and re-
covery and any roll off tendency is easily controilable.
Rudder is very effective in bringing a wing up par-
ticularly if the aileron boost is inoperative with re-
sultant high stick forces. Since the aircraft does not
“fall through” until after the stall, but maintains 2
nose high atritude, practice stalls will be misleading.
The aircraft appears to be flying at speeds well below
those which are usable for landing but under these
conditions the sinking speeds are excessively high. It
is rather difficult to establish a clear cur stall speed.
With increased experience it wiil become apparent
to the pilot that the practical airspeeds for larding
are governed by the sinking speeds of the aircrafs
and those speeds at which the ship begins w0 yaw
slightly prior to the buffer. Figure 61 gives minimum
flying speeds of the aircraft.

ACCELERATED STALLS — LOW SPEED.

As the stall is approached in turns the contrel force
softens coincident with the onset of mild buffering.
At somewhat higher G, buffeting increases indicating
that stall is imminent and 2 final moderate pitchup
occurs at the stall.

ACCELERATED STALLS — HIGH SPEED.

At high speeds the characteristics are similar excep:
that pulling up through the heavy buffet region (stall
warning) will resuit in a severe pitchup which wili
increase G, and at altitudes below 25,000 feer could
cause structural damage or failure. To aveid exper:i-
encing this pitchup, observe the accelerated stali warn-
ings consisting of a sligh: nose up tendency and’/or
an increase in buffet severity. If the pitchup is experi-
enced, correct immediately using forward stick. This
phenomenon is described in more detail in a separate
section on Accelerated Stall Pitchup,
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MANEUVERING FLIGHY.

With the high speed capabi of this aircrafr, you
will be operating during « major part of the flight
time in the high speed region where the wing is
capable of developing load factors which can destroy
the aircrafe. The G which the wing is capable of
developing at various airspeeds are shown in figure
t—2. Note that the obtainabie G increases with indi-

cated airspeed and that above 430 knots it is possible

1o overload the aircraft. Since the high indicated air-
speeds occur at the lower altitudes jt is there that
strutural overloading is most likely.

ACCELERATED STALL PITCHUP.

The section on high speed accelerated stalls explained
that a severe pitchup would be encountered if the
stall warning was ignored. Actually this pitchup,
which is associated with tip stall and an inboard
shift or iift distribution occurs at high angles of at-
tack. However ar Mach numbers below 0.7 the aircraft
does not pitchup. At Mach numbers between 0.7 and

.95, an uncontroilable pirchup will be encountered

the buffet warning is ignored.
‘T'his pitchup may be severe enough to break the wing.
The pitchup is always preceded by a sudden increase
in buffer which combined with a moderate control
softening provides adequate warning. However, if "G”
are applied very rapidly i

is possible to pass through

the buffer warning without time to correct. The maxi-
mum allowable "G can bhe applied at high speeds
and low altitudes without danger. However, the speed
bleeds off very rapidly under high "G and if the "G”
is held on until the aircraft slows down through the
heavy buffer the aircraft will pitchup uncontrollably
i dangerous foad factors. At high altitudes the air-
craft will pitchup at correspondingly fower "G Al-
though the load factors imposed on the aircraft will
not-be too great, the rapid nose up movement could
cause loss of control. Note that at low and medium
aititudes the maximum hazard due to pitchup exists be-
cause there you may encounter it at just about the limit
load factor and the uncontroliable "G™ due to pitchup
can break the aircraft. Therelore: Observe the acceler-
ared stall warning, terms: maneuvers

aie high "G7

at or hefore heavy buffer. if pitchup is encountered,
correct immediately using forward stick. Referring
(¢ figure 6—3 for example, it can be scen that at
3,000 fr altitude and a Mach Number of 0.90, 8.67G
can be put on the aircraft, 17 this "G s not reduced

6-&

as the airspeed bleeds off, the buffet will become
severe at M — 0.80 and at M -= 0.78 the aircraft will
pitch up to 1012 "G”.

BUFFET BOUNDARY.

‘I'he buffet boundary occurs at relatively high "G’s”
particularly at the higher indicated speeds as shown
in figure 6—3. A very mild buffet is experienced when
the “G” is increased to the initial onset of buffer and
this remains mild with further increase in "G” until an
increase in the buffet intensity occurs at a higher G.
It is the latter increase in intensity which constitutes
the accelerated stall warning. This should normally be
considered a stopping point to prevent the high Mach
Number stall pitchup previously described. The mild
buffeting at somewhat lower G’s does not limit

maneuvers.
DIVES.

The acceleration in a dive is very rapid, and high
dive speeds can be obtained. The speeds reached in a
60 degree dive from 40,000 feet are shown in figure
6—4. Dives at high Mach Numbers close to the ground,
are prohibited because of the large altitude loss during
recovery as shown in figure 6—5. The high Mach Num-
ber dive characteristics are excellent. No buffet is
experienced as the aircraft picks up speed. The transi-
tion from subsonic to supersonic velocity is sometimes
accompanied by a very slight, wing dropping, and ‘or
yawing. Both are easily controlled by the pilot. Super-
sonic characteristics are excellent but reduced control
effectiveness should be anticipated. During a high
speed dive, engine RPM may increase two or three
percent from the original setting. This is caused by
a lag in inlet temperature compensation in the fuel
control resulting from the rapid change in the tem-
perature. It may be necessary to control the engine
speed in order to avoid exceeding the overspeed limit
of 103.0 percent RPM.

g CAUTION !

If the angle of dive is mot steep enough to
accelerate to supersonic speed and the aircraft
stays at approximately Mach 1.0 some aircraft
will tend to roll at this transition speed. Re-
covery is easily accomplished by either in-
reasing speed or slowing down by reducing
power and extending speed brakes.
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SPINS.

The aircraft has demonsirated  consistently  good
spinning characteristics with no tendency toward flat
or unrecoverable spins. When the aircraft is held in
a spin the first three or four turns are oscillatory. These
oscillations decrease in amplitude as the spin pro-
gresses until after approximately four turns the air-
craft’s longitudinal axis is at an angle of approximately
60 degrees relative o the ground. The aircraft loses
alritude at the rate of 1,000 ro 1,200 feet per turn tak-
ing approximately two seconds to complete one turn.
Demonstration spins indicate that the best recoveries
are effected when the corrective action is initiared
during that part of the oscillation where the aircraft
nose is descending and with speed brakes retracted.

| CAUTION §
B

intentional spins are prohibited.

NORMAL SPIN RECOVERY.

P recover from a spin the following procedure is

recommended:

I Apply full back stick and approximately 15
ailerons with the spin, then abruptly apply full

opposite rudder.

f

. WARNING

Ailerons held against the spin will prevent

recovery. It is imperative that the ailerons
te held neurral or slightly with the spin and

the stick full back during recovery.

2. When the spin rotation stops neutralize rudder
and ailerons and when the pullout is well under-
way ease the stick forward slowly. Premature for-
ward movement of the stick during recovery
attempt will cause the nose to go under excessively
which may result in an inverted spin.

3. If the spin is entered when carrying external
stores, use the recommended spin recovery pro-
cedure. If the spin does not stop in three turns,
jettison externil stores, and repeat recommended
recovery procelure.

4. If a spin is entered with asymmetric external
stores it is recommended that the asymmetric store
be jettisoned then recommended spin recovery pro-
cedure used. If the asymmetric store is outboard
of the spin, the spin would be aggravated.

WARNING

If in a spin and still spinning without any
indication of recovery at 10,000 feet above
terrain immediate ejection is recommended.

EMERGENCY SPIN RECOVERY.

The results of aircraft spin tests have shown satisfac-
tory spin recovery characteristics when proper tech-
niques are followed. These techniques are considered
adequate for recovery from most spins. In an emer-
gency, however, if the normal spin recovery techniques
have not been successful, the drag parachute may also
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be used for spin recovery. Use of the drag parachute
swiil probably result in some damage to the drag chute
compartment doors because of the large riser angles.
However, this should not preciude use of the drag
chute in emergencies. After the spin rotation has been
stopped and the airspeed starts increasing, jettison the
chute in accordance with the procedure set forth in
Section 1.

INVERTED SPINS.

As mentioned above, improper recovery procedure
from a normal erect spin may cause the spin to be-
come inverted. This is recognized by the negative
(s and the tendency for the pilot’s hands and feet to
pull away from the controls. The aircraft is easily
recoverable from an inverted spin using the following
recovery procedure.

Neutralize controls.

i Apply full rudder opposite to the direction of
rotation.

WARNING

The direction of rotation in an inverted spin
is easily confused. Therefore, in the inverted
spin if the recovery is not accomplished in
two turns, the pilot has interpreted the spin
direction improperly and the rudder should
be reversed.

FLIGHT CHARACTERISTICS WITH
EXTERNAL STORES.

Various combinations of external tanks, bombs, rockets
and special stores can be flown to very high Mach
Numbers with good flight characteristics. The aircraft
with external stores is limited from higher speeds
only by a slight directional and lateral instability
which is easily recognized by the pilot as a “snaking”
and roll wobbling effect. External stores tend to in-
crease the severity of buffer during accelerated G
maneuvers so that there is ample warning prior to any
stall or pitchup.

6-10

WARNING

Abrupt, large displacements of the rudder
should be avoided with external tanks in-
stalled. In this configuration excessive side-
slip angles can lead to dangerous snap ma-
neuvers. External stores, and./or extended
speed brakes, tend to further aggravate this
condition.

® With unsymmetrical loadings, such as the
special store installed, the aircraft will tend to
roll off at high speeds. If severe roll off is
encountered, slow down by reducing power.
Applying G to the aircraft will increase the
roll off tendency.

ASYMMETRIC FLIGHT CHARACTERISTICS.

Flight tests on aircraft not incorporating spoilers have
revealed that asymmetrical loading to a maximum of
a 450-gallon tank on an inboard pylon is feasible
provided that the following precautions are observed.
The asymmetrical flight characteristics for those air-
craft incorporating spoilers are improved at moderate

to high speeds.

INBOARD PYLON.

One Full 450-Gallon Tank or 230-Gallon Tank or
Special Store.

1. Since the aircraft will have a tendency to roll
into the store on takeoff, lateral and rudder trim
should be established to counteract this effect before
takeoff. For the 450-GAL tank configuration approxi-
mately 215 inches of lateral displacement will be
required with the rudder trimmed against yaw to the
light out position at 165 knots, takeoff speed. Wtih
the 230-GAL tank or the external store configuration
a somewhat less trim setting may be required.



2. During flight with gear and flaps up on non-
spoiler aircraft, increase in lateral control is required
with increasing speed, the amount of lateral control
also dependent on the altitude and the size of the
external store. At the higher airspeeds, above 520
KIAS, 5,000 feet pressure altitude, fulf 450-GAL tank
configuration, available lateral control may run out,
however, with spoilers, lateral control will be avail-
able at a higher speed. Speeds in excess of those re-
quiring more than V5 stick deflection is not recom-
mended as requirements may suddenly increase with
increasing G or gust loads.

WARNING

Whenever loss of hydraulic pressure is en-
countered, it is recommended that the ex-
ternal store be jettisoned immediately in
order to preclude loss of lateral control.

3. With the aircraft in the leading confguration
lateral control diminishes with decreasing airspeed
until at approximately 150 KIAS, lateral control be-
comes negligible. Therefore, approach speed should

T.0. 1F-84(R)F -1

be mainrained above 180 KIAS with touchdown speed

at 165 KIAS.

OUTBOARD PYLON,
One Full 230-Galion Tonic.
1. Takeoff in this configuration is prohibited.

2. The aircraft should not be flown below 180 KIAS
during any phase of flight. Flight tests have revealed
that aileron correction between 250 and 460 KIAS at
5,000 feet pressure altitude should be less than that for
the 450-GAL tank inboard configuration.

3. With the aircraft in the landing configuration
lateral control diminishes with decreasing airspeed
until below approximateiy 175 KIAS it becomes mar-
ginal. It is recommended, therefore, in the event the
full tank cannot be iettisoned, landing be accom-
plished at the minimum final approach speed of 200
KIAS and minimum touchdown speed of 180 KIAS.

4. If on takeoff an outhoard tank is inadvertently

lost, the opposite tank should be Jettisoned imme-

rol will be insufficient unti!
an airspeed of from 185 o 200 KIAS is atrained.

diately since lateral cont
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ENGINE. °

FUEL CONTROL.

‘T'he essential purpose of the fuel control system is to
regulate thrust as a function of throttle position. Each
position of the throttle always corresponds to the
same percentage of maximum available thrust. The
control also provides protection against overspeed,
overtemperature, compressor surge and combustion
flame-out. The top speed is established as high as pos-
sible without exceeding the maximum allowable tur-
bine stresses, in order to obrain the maximum pos-

sible thrust. A small increase ir

speed above maximum

greatly increases the turbine siresses. Furthermore,
increasing the speed increases the turbine inlet tem-
perature, and this temperature rise reduces the maxi-
mum allowable stresses of the turbine materials. Con-
sequently, any speed increase above maximum will
drastically shorten the life of the engine, if not cause
immediate failure. In addition to providing steady
state speed regulation, the control provides the proper
fuel flow during acceleration and deceleration. During
an acceleration, the control increases the fuel flow
sufficiently ro produce the most rapid acceleration of
swhich the engine is capable, without encountering
compressor surge or exceeding the maximum tempera-
ture limits of the engine. During a deceleration, the
control decreases the fuel flow sufficiently to produce
a rapid deceleration, yet prevent foss of combustion,
or flame-out. A compressor discharge pressure limiter
is incorporated in the fuel control which automatically
reduces the fuel flow to the engine, whenever the com-
pressor discharge pressure exceeds its limit. This fuel
flow reduction will cause a gradual reduction in RPM
until the compressor discharge pressure returns to its
imit. Reduction in fuel flow will occur at high air-
speed, low altitude conditions and should be recog-
nized hy the pilot, to avoid unnecessary concern on his
part regarding proper functioning of the fuel control.
In order to maintain short acceleration times with in-
creasing altitude, and o prevent loss of combustion
during deceleration at altitude, it is necessary that the
engine idle at progressively higher speeds as the alti-
cude increases. In the event of failure of the main fuel
control, the emergency fuel control system is provided
which will permit safe operation of the engine. The
essential requirement of the emergency system is that
‘t+ he completely reliable. It must be as simple
and as uncomplicated as possible. Therefore, the emer-
1 simple throttie valve,

Y

gency fuel control consists of
and during emergency operation fuel flow is a func-
vion of throctle travel only. The compensating features

for overspeed, overtemperature, compressor surge, and
combustion flame-out have been eliminated to sim

plify the emergency system as much as possible.

ENGINE CHUGS AND STALLS.

When chugging is encountered during an acceleration
there is a momentary RPM hesitation without an o«
haust gas temperature rise. When a stall is encanr
tered, the RPM hangs up and then stares deopip
as exhaust gas temperarture rapidly increasce T
stall may or may not be accompanied by clsonio:
If a stall or severe chugging is encountered on
ground, recover by reducing throttle, shut down the
engine and investigate. To recover from cither a chers
or a stall while in flight, reduce throtrle. If the !
persists, increase airspeed by reducing altitude. Afrey
recovery advance throttle cautiously to desired poc e

Have this condition investigated as soon as peveibiie

EXHAUST GAS TEMPERATURE STABILIZAT[(*"

Approximately 8-10 minutes of steady opers -
100 percent RPM is normally reqnired
stabilized exhaust gas
initiating the start of « cold engine 1T

temperature  1ooebies S

time required for stabilization will he e
by the length of time the engine is ¢t -

speeds prior to advancing the throvi TR

RPM, and the ambient temperature = = v SELTARRI )
Assume that a start is performed 3 o7 ringe
and the throttle is immediately wi o @ - hiain

1

Py Eter toar i

sheeld

100 percent RPM. As the engine 1

casing expands more rapidly than i b
The net effect is a temporary increase oo the o fearanc
between the rotor biade tips and the sh wds When
the clearance is at maximum. the nrhine efficiene,
is poorest and the exhaust gas temperature is highesr.
As the engine is run at full RPM. the rurhine wheel
heats up and expands, the blade tip clemance dimin-
ishes, the turbine efficiency imyproves and the exhaust
gas temperature declines until stabilizauca is achiewed
This is graphically illusirated in figure 71 voder
treme conditions, i.e. rapid acceleration (ille o J60
percent RPM) of a cold engine immediately foilow
ing a start on a 100 degree F day. A cold engine s
defined as an engine which has been inactive for a
sufficient period of time to allow cooling to ambient

tem perature.

Note
® The criteria illustrated in figure 7—1 are to be
used as a guide only and are applicable only
to EGT behavior during ground operation of
the engine under the conditions mentioned

above.
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STABILIZED

Exhaust Gas Temperature at’

J65-3 ENGINES

1 AMBIENT TEMP °C  AMBIENT TEMP °F  MAX EGT°C  MIN EGT C
! 378 100 620 600

‘322 90 618 598

26.7 80 616 596
21.7 70 614 594
15.5 60 612 592
10.0 50 611 591
4.4 40 609 589

11 30 607 587

—67 20 605 585 |
122 0 603 583
_17.8 o 601 581
~23.3 —10 599 579
289 —20 597 577
~33.3 30 595 575
—40.0 —40 593 573
_455 —50 592 572
—51.1 —60 590 570

569

1 OO% RPM After 15 Minutes Operation
THESE FIGURES ARE FOR GROUND OPERATION INFORMATION ONLY

o+, 465-7 ENGINES
AMBIENT TEMP 'C  AMBIENT TEMP 'F  MAX EGT°C  MIN EGT °C |
37.8 650 630
32.2 90 649 629
26.7 648 628
211 647 627
15.5 645
10.0 644
4.4 643
1 642
641
640
639
638
637
636
635
634
633
632

Figure 7—2.

® ilnder the most extreme conditions (im-
mediate takeofl following cold engine start
on o 00 F day), 10-15

before exhaust gas temperature seabilization

minutes may elapse

is achieved.

linder normal pre-takeoff procedures approximately
S-8 mianutes of engine operating time precedes the
takeoff roll. Exhaust gas iemperature stabilization
time should be of slight duration depending upon
the following variables; lengih of time the engine is
operated and throttle manipulation during the period
prior 10 takeoff, ambient temperature, tailpipe nozzle
area, ete. The decline rate {from peak temperature to
stabilization should be more rapid than during ground
operation due to the influence of airspeed on engine
temperature. Under the most extreme  conditions
Cimmediate takeoff foliowing cold engine start on
o 100 degree T day), 10-15 minutes may elapse before
exhaust gas temperature stabilization is achieved. In
such a case, and after the aircraft is airborne, the ex-
haust gas temperature should be monitored, if neces-
sary, to a point on or below the maximum steady state
allowable (620 degree T, J65-3 and 650 degree C.
165-73. Power may be gradually increased as stabili-

7-4

zation is approached. Also o bhe considered are the
factors which influence exhaust gas temperature soak-
ing effects. Lower ambient temperatures encountered
as the aircraft increases in altitude and characteristics
of fuel flow scheduling will account for part of the
exhaust gas temperature sag at the medium altitudes.
However, at altitudes of 35,000 feet and up, the ex-
haust gas temperature tends to rise due to the char-
acteristics of the engine and fuel control combination.
Both of these later manifestations may occur regard-
less of how long the engine has been running and
should therefore not be confused with exhaust gas

temperature stabilization behavior.

EMERGENCY FUEL SYSTEM CHECK.

I. With the engine on the normal fuel system, set
the RPM at 90 percent and place the emergency fuel
switch in the ON position. The emergency fuel sys-
tem warning light should illuminate.

2. 1f the RPM changes, this indicates that the shifi
has been made to the emergency fuel system.

3. If there is no RPM change, advance the throttle
cautiously to full throttle or 100 per cent whichever
comes first. Less than 100 percent RPM at full
throttle on emergency fuel system shows the control

has shifted satisfactorily.



T.0. IF-84(R)F~1

J68 EMERGENCY FUEL SYSTEM
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FUEL SYSTEM MANAGEMENT

NOTE PYLON TANKS
"OFF FOR TAKE-OFF

PYLON TANKS

POSITION AIR PRESS
SWITCHES AT INB'D WHEN
OUTB'D EMPTY

TRANSFER OF FUEL "O MAIN
TANK BEGINS AUTOMATI.
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Note

If there is no RPM change when shifting to
emergency and 100 percent RPM was ob-
tained either the throttle stop is not set cor-
rectly or the control is not shifting from the
normal system. This condition should be in-
vestigated and corrected.

4. Retard throttle to IDLE and as RPM passes 60
percent place the emergency fuel switch in the OFF
position. This returns the engine to the normal system.

ENGINE OIL PRESSURE.

Loss of engine oil pressure occurs when the aircraft
is flown in a zero G attitude and does not return to
normal for considerable time, even though the aircraft
is returned to the normal flight attitude. The engine
oil pressure will recover to normal in one minute or
less, if the engine RPM is not decreased. The cil pres-
sure will not recover in one minute, if the throttle is
retarded when zero oil pressure is experienced. There-
fore, it is recommended thar engine RPM not be de-
creased when the oil pressure drops to zero during
zero G maneuvers.

STARTING SYSTEM.

The starting system is automatic. However, the starter
switch should be held for a minimum of one second
to assure energizing the starter and engine ignition
systems and the primer timer units. The starter turbine
reaches a speed of 44,000 RPM in 3.0 to 3.5 seconds to
turn the engine up to a self-sustaining speed of 2,000
RPM through a two-stage planetary-gear reduction
with a ratio of 22:1. The starter is engaged to the
engine with a spline drive with an overrunning
clutch, and no jaw or advancement mechanism is
required.

ENGINE SCREENS.

The engine screens are installed to prevent foreign
objects from entering the engine compressor section
during ground operation or during flight when firing
the guns or other instances when foreign objects may
present a hazard to flight. Performance is somewhat
penalized during flight with the screens extended.
Test data shows that the extension of the screens
reduces the rate of climb between 300 and 475 FPM,
depending on altitude, and increases the time to climb
to 40,000 feet by 1.5 minutes. Maximum sea level static
thrust is reduced by approximately 4.4 percent. Exten-
sion of the screens produced a negligible effect on
level flight maximum speed, exhaust gas temperature,
fuel used in the check climb and the acceleration of
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the aircraft and engine. Tests have also shown that
the screens have excellent debris retention characteris-
tics. However, there is a remote possibility that some
forms of debris caught bv the screens can peel off the
screen edge and be sucked into the compressor during
the retraction of the screen. Therefore, where possible,
screens should not be retracted until flight conditions
make it possible for the pilot o use the established
emergency procedures in the event of extreme foreign
object damage to the engine,

FUEL FILTER ICING.

The fuel filter ice warning light (if installed) will
not illuminate if icing occurs in the low pressure fuct
filter. This condition wiil be indicated o the pilos
by a gradual reduction in engine RPM and fuel flow
only. If fuel filter icing is suspected proceed as follows:
L. Aircrafe with active fuel filter de-icing system:
a. Fuel filter de-icing switch — MANUAL  untl
engine RPM 1acreases o normal operating re-
quirements.
2. Adrcraft with inactive fuel flter de-icing syseem:
a. Descend w an aitwude below freering level
if practicable,
b. Proceed to nearest suitable landing field.
¢. Land as soon as exrernal fuel is consumed.

d. If drop in fuel fiow and RPM occurs, land

soon as possible.

FUEL SYSTEM MANAGEMENT.

During normal operation fuel is transferred first from
the outboard pylons, then the inboard pylons o the
main tank so that the pyions can be dropped to reduce
drag. Fuel is then transferred simultaneously from the
wing and forward tanks o the main tank at varying
flows so that the wing sanks will empty while there
still remains zero to approximately 20 GAL in the for-
ward tank. The fuel in 1he main tank is then con-
sumed. Inasmuch as the normal fuel system is fally
automatic, with the tank sefector in the ALL TANKS
position, the pilot does nor have to select the various
fuel flow patterns, except for manual selections of the
external tanks air pressure. If it is necessary to operate
on either the wing or forward auxihiary fuel flow par-
terns, the fuel tank selector should not be turned
through the OFF position, as @ flame-out may occur
due to a lack of fuel supply. The emergency fuel
switch must be in the OFF position for all normal
operations.
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Note
When operating on internal fuel alone, moni-
tor the fuel level in the main tank by placing
the fuel tank quantity selector switch in the
main position and fuel gquantity check switch
in SELECT.

FUEL TANK SELECTOR.

if the fuel tank selector is urned 1o the OFF position,
immediately after closing the throttle, the fuel tank
sefector becomes tightly bound on some aircraft and
cannot be moved 1o any other position without ex-
rreme difficulty. This s caused by a fuel pressure build-
up between the fuel tank selector valve and the engine
driven pump as the engine coasts to a stop. If this
condition exists prior ¢ starting, free the fuel tank
selector by holding pressure against the fuel tank
selector toward any on position, and make a noral
start. As the engine picks up speed, the selector will
free and if positioned 1w = tank containing fuel, a

normal start will follow.

OPERATION WITH VARIOUS FUELS.

Fuel in accordance with Spec MIL-]-5624, grade JP-4
is the recommended fuel for use in the aircraft. Con-
tinucd use of jer fuel coraminated in excess of one
percent of AVGAS, will cavse fatlure of the vaporiz
ing tubes and subsequent turbine blade damage re-
sulting i 2 porential safers of flight hazard, The con-

tinued use of jer fuel contaminated with less than one

vercent of AVGAS is permussible.

PYLON TANK FEEDING.
Al pilots wall determine pyvlon tanks are feeding
smmedintely after wakeofl and or immediately after
air refucling. I pifots cannot  determine  beyond
reasonable doubt that pvion tanks are feeding, the
misston will be aborted. Check pylon tank feeding

.
as follows:

CAUTION

LS

[t is recommended that when operating with

Type | or modified Tvpe I pylon tanks in-

stalled, the pilot wiil check individual tank
readings at least everv 15 minutes until ex-
ternal tanks are emptied. This is to assure
that external fuel is transferring properly

into the internal tanks.

Note

When operating on external tanks monitor
the fuel level in the forward tank by placing
the fuel tank quantity selector switch in the
FWD position and the fuel quantity check
switch in the FUEL QTY CHECK position
except when flying with Type IV or unmodified
Type Il and operating at low level.

With Type | or Modified Type |l 230-GAL Tanks.

I. Prior to takeoff check fuel of each internal
and external tank. Note fuel level.

2. Takeoff will be accomplished with pylon tanks
unpressurized.

3. Pylon tanks will be pressurized immediately after
takeoft.

4. Fuel tank quantity selector switch will be used
to check the feeding of each pylon tank and to cross-
check the fuel load in each internsl tank.

Note
It is recommended that the means of fuel
feeding of each external tank be established

within a maximum of 15 minutes after take-

off.

With Type 1 450-GAL Tanks.

1. Takeoff will be accomplished with pylon tanks
unpressurized.
Note
Actuate air refueling receiver switch to OPEN
momentarily (for receiver equipped aircraft) or
ready switch momentarily to READY (for probe
equipped aircraft) to depressurize tanks.

2. Pylon tanks will be pressurized immediately after
takeoff.

3. Fuel tank quantity selector switch will be used to
check the feeding of each pylon tank and to cross
check the fuel load in each internal tank.

Note

It is recommended that thé status of fuel
feeding of each external tank be established
within 2 maximum of 15 minutes after take-

off.



With Unmodified Type H or IV 230-GAL Tanks.

These tanks do not afford the pilot an immediate
indication of fuel feeding in the cockpit and should
be checked for feeding as follows:

Note

This check should be complete within 20
minutes after takeoff.

1. Take-off will be accomplished with pylon tanks
unpressurized.

2. Place the fuel tanks quantity selector switch in
the FWD position.

3. The left outboard pylon tank (if installed) will
be pressurized. After a definite indication that the
forward tank has refilled, the left outhoard pylon
tank air pressure switch will be turned to the OFF
position.

4. The right outboard tank (if installed) will be
pressurized. After a definite indication that the for-
ward tank has refilled, the right outboard pylon tank
air pressure switch will be turned to the OFF position.

5. Proceed as in steps 3 and 4 with the left inboard
and right inboard tanks, if applicable.

6. If certain all tanks are feeding, pressurize both
outboard pylon tanks and when empty pressurize
both inboard pylon tanks.

With Type H or IV 450-GAL Tanks.

These tanks do not afford the pilot an immediate
indication of fuel feeding in the cockpit and should
be checked as follows:

Note

This check should be complete within 20
minutes after takeoff.

1. When fuel permits, a ground check of the opera-
tion of each 450 GAL pylon tank will be accomplished
by placing the fuel tanks quantity selector switch in
the FWD position and checking to determine thac the
tank is feeding.

2. Takeoff will be accomplished with pylon tanks
unpressurized.

Note

Actuate air refueling receiver switch to OPEN
momentarily (for receiver equipped aircraft) or
ready switch momentarily to READY (for probe
equipped aircraft) to depressurize tanks.

3. Place the fuel tanks quantity selector switch in

the FWD position.
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4. The left inboard pvion wank (if installed) will
be pressurized. After a definite indication that the
forward tank has refilled the left inboard pylon tank

air pressure switch will be turned to the OFF position.

Note
Actuate air refueling receiver switch to
OPEN momentarily (for receiver equipped
aircraft) or ready switch momentarily o
READY (for probe cquipped aircraft) o
depressurize tanks.

5. The right inboard vyion rank (if installed) will
be pressurized. After a definite indication that the
forward tank has refilled, the ‘eft inboard tank pyion
tank will again be pressurized.

IF PYLON TANK STOPS FEEDING.

When a pylon tank stops {eeding, there may be a stight
rumble accompanied by vibiation from below the
pilot’s seat area. ‘this condition is of short duration
and is caused by air surges into the main tank or as
the pressure reducing valve, which controls both the
cockpit seal and pylon wnk ai- pressure, fluctuates o
stabilizing for the new required air flow.

PYLON TANK PRESSURIZATION.

Suction relief valves are not incorporated in Type [
external tanks, therefore, the air pressure must be
maintained to prevent the ianks from collapsing dur-
ing high rates of descent. If inboard pylon ranks arc
retained, the pylon tanks air pressure switches should
be left in the INB'D) PYLON TANKS AIR PRESS
position after the tanks are empty. However, if inboard
and outboard tanks are both retained, descents must be
made at a slow rate and the pylon tanks atr pressure
switch alternarely placed in the INB'D PYLON
TANKS AIR PRESS and OUTB'D PYLON TANKS
AIR PRESS position at approximately every 1000
feet of descent in order 1 equalize the pressure dif-

ferential and prevent the tanks from collapsing.

PYLON TANK AIR PRESSURE SWITCH.

When the aircraft is serviced on the ground, the feed
lings from the wing tanks to the main tank may be
filled with air. The trapped air is not bled out until
the main tank level drops and allows the main tank
shutoff valve, from the wings and forward tanks, 1o
open. If the fuel rank selector is positioned to WING
AUX before the wing transfer lines are filled with
fuel, the engine will be momentarily starved and a
flame-out will result. With the pylon tank air pressure
switches OFF enough fuel will be consumed from the
main tank during ground operation through takeoft
to start transfer of fuei from the forward and wing
tanks to the main tank. This should bleed the wing
and forward rtransfer lines sufficiently.
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COMPONENT APPROXIMATE PERCENT OF TOTAL AMPERAGE AVAILABLE
Components requiring very AMPERAGE GEN 1 and 2 GEN T ONLY GEN 2 ONLY
little amperage are not listed REQUIRED (600 AMPS) {400 AMPS) {200 AMPS)
Emergency Hydraulic Pump * 90. > 15 ¥ 225 * 45,
. Main Inverter j 68.5 14 18.75 37.5
| Alternate Inverter 3‘ * 14.6 * 243 | *  3.65 * 73
Main Tank Booster Pump 374 6.23 ** 935 ** 187
Forward Tank Bovster Pump 304 56 V 76 i *¥* 152
! Wing Tanks Booster 65.2 10.86 ** 16.3 ** 32,6
- Pumps (2} e PO |
Gamera System 66.0 11.0 , INOPERATIVE ) )
Gommunication Equipment ‘ 37.0 613 7 9.25 18.5
Pitet Heater 7.0 1.16 1.75 3.5
- Flight instruments ‘ 6.6 .93 1.4 28
| isc. | 24.0 4.0 7 60 o2
| T0TAL EXCLUDING
EMERGENCY” 341 .3 59.74% 67.25 10 75.95% 89.5 to 106.9%
“Emergency Use Only
I“ “Fuel Booster Pumps will be inoperative in two
| tanks during single generaicr operation
Figure 7—5.

ELECTRICAL POWER SUPPLY SYSTEM.

The electrical load chart (figure 7—5) lists the major
components which require comparatively high am-
perage while in operation so that a pilot can ascertain
that the loadmeter reading is normal prior to takeoff.
Components requiring wvery little amperage are not
listed.

HYDRAULIC POWER SUPPLY SYSTEM.
EMERGENCY HYDRAULIC POWER.

The emergency hydraulic system can only be tested
when the engine is not operating. With external power
available or the battery switch ON and the instrument
power switch in the ALT position check the utility
and power hydraulic pressure gages for zero read-
ings. H gages do not read zero, cycle controls to
dissipate pressure. The emergency hydraulic system
charge of 500 to 600
hydraulic pressure is

accumulator should have
PSE air
zero. Place the emergency hydraulic pump switch
in the HYD EMER PUMP position, the power hy-
draulic gage should indicate 1500 (- 100) PSI. Move
control stick full forward. With hydraulic pressure at
1500 ( +100) PSI operate

smoothly and steadily from full forward w full aft,

pressure when the

contro!  stick should

then to full forward and then, the stick action may
then become restricted during the next aft travel due
to the emergency pump limitations. Rate of motion
fore and aft must be equal. Return control stick to
neutral and observe hydraulic pressure return to 1500
( +100) PSI. Operate ailerons through complete range
at normal rates. Operation should be smooth and
steady with no indication of system starvation or re-
duction in rate of operation. Rate of motion from
side to side must be equal.

LANDING GEAR SYSTEM.

1. The nose wheel strut should have the correct
extension. A bottomed or low strut will increase the
nose wheel "unsticking speed” to above the takeoff
speed. Consequently this will increase the takeoft
speed and ground roll.

2. A vibration, felt after takeoff when the landing
gear is retracted may be mistaken for engine rough-
ness but could be caused by an unbalanced nose
wheel. This vibration would be more noticeable after
takeoff in the heavier configuration as the takeoff
speed is higher. Vibration, caused by the nose wheel,
will diminish as the wheel coasts to a stop.



USE OF LANDING WHEEL BRAKES.

It is absolutely necessary that airplane brakes be
treated with respect. Consideration must also be given
to airplanes equipped with wheel brake anti-skid sys-
tems, Although the anti-skid system will give con-
sistently shorter landing distances on dry runways,
it should not be used to its maximum potential to
purposely make all landing rolls as short as possible.
Generally, operating personnel stop the aircraft as
quickly as possible regardless of the length of the run-
way, use the brakes consistently for speed up rturns,
and drag the brakes while taxiing. Brakes, them-
selves, can merely stop the wheel from rturning,
but stopping the aircraft is dependent on the fric-
tion of the tires on the runway. For this pur-
pose, it is easiest to think in terms of coefficient
of friction which is equal to the frictional force
divided by the load on the wheel. It has been found
that optimum braking occurs with approximately a
15 to 20 percent rolling skid, i.e. the wheel continues
to rotate but has approximately 15 to 20 percent
slippage on the surface so that the rotational speed
is 80 to 85 percent of the speed which the wheel
would have were it in free roll. As the amount of
skid increases beyond this amount, the coeflicient of
friction decreases rapidly so that with a 75 percent
skid the friction is approximately 60 percent of the
optimum and, with a full skid, becomes even lower.
There are two reasons for this loss in braking effec-
tiveness with skidding. First, the immediate action
is to scuff the rubber, tearing off little pieces which
act almost like rollers under the tire. Second, the heat
generated starts to melt the rubber and the molten
rubber acts as a lubricant. NACA figures have shown
that for an incipient skid with an approximate load
of 10,000 pounds per wheel, the coefficient of friction
on dry concrete is as high as 0.8, whereas the co-
efficient is of the order of 0.5 or less with a 75 per-
cent skid. Therefore, if one wheel is locked during
application of brakes, there is a very definite tendency
for the aircraft to turn away from that wheel and
further application of brake pressure will offer no
corrective action. Since the coefficient of friction goes
down when the wheel begins to skid, it is apparent
that a wheel, once locked, will never free itself until
brake pressure is reduced so that the braking effect
on the wheel is less than the turning moment re-
maining with the reduced frictional force. To mini-
mize brake wear, the following precautions should be
observed insofar as is practicable.

1. Optimum approach and landing speeds should
be used or ground roll distances will increase accord-

ingly.
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2. The full fength of the runway should be used to
take advantage of aerodynamic braking and two usc
the brakes as little and as lightly as possible when
bringing the aircraft ¢ a stop.

3. Use extreme care when applying brakes imme-
diately after touchdown, or at any time when there is
considerable lift on the wings, to prevent skidding
the tires and causing flat spos. A heavy brake pressure
can result in locking the wheels more easily if brakes
are applied immediately afrer touchdown than if the
same pressure is applied after the full weight of the
aircraft is on the wheels. A wheel once locked in
this manner immediately after touchdown, will not
become unlocked as the load is increased as long as
brake pressure is maintained. Proper braking action
cannot be expected until the tires are carrying heavy

loads.

4. Antiskid systems are intended to prevent skids a:
high speed under light wheet loads. Therefore, brakes
equipped with an antiskid system may be applicd
immediately after touchdown, but this should be done
only when definitely necessary. The antskid system
will function to prevent tire skidding if it is operat
ing properly, however, it is not designed to perform
as a completely automatic braking system. Continuous
braking from the point of wuchdown will resuit in
considerabie overworking of the antiskid system be-
yond design limits in addition to causing excessive

wear and extreme heating of the brakes.

5. For short landing roils, @ single, smooth appiica-
tion of the brakes with constantly increasing pedai
pressure is most desirable. This procedure applies
equally well for operation on emergency braking

systems.

6. If maximum braking is requived after touch-
down, lift should first be decreased as much as pos-
sible by raising the flaps and dropping the nose be-
fore applying brakes. 'This procedure will improve
braking action by increasing the frictional force be-

tween the tires and the runway.

7. 1t is recommended that a minimum of 15 minutes
elapse between landings where the landing gear re-
mains extended in the slip stream, and a minimum
of 30 minutes between landings where the landing
gear has been retracted io aliow for cooling if brakes
are used for steering, crosswind taxiing operation, or
a series of landings are performed. See Section V for

brake limitations.
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B, After the brakes have been used excessively for
an emergency stop and are in the heated condition,

he aircraft should not be taxied into a crowded
arking area. Peak temperatures occur in the wheel
and brake assembly {rom 5 ¢to 15 minutes after a maxi-
mum braking operation. T prevent brake fire and
possible whee! assembiy explosion, the specified
procedures for cooling brakes should be followed.

9. 'T'he brakes should not be dragged when taxiing.

LANDING TECHNIQUE WITH ANTISKID BRAKES.

Minimum Distance landing Reli.
If minimum landing distance is required, the follow-
ing procedure is recommended:

a. Apply brake pressure gradually until system
cycling is felt. This cycling will cause some pitching
of the airplane and or some pulsing in the brake
pedals as pressure is released at the brakes.

b. When cycling is noted, release some of the brake
pedal force until cycling ceases.

r. When cycling ceases, gradually apply more pedal
force until cycling starts again and then relieve,

SECTION VIII

Note
A greater amount of pedal force can be
applied toward the end of the run as a
greater weight is applied to the landing gear

wheels due to loss of lift.
® When applying the antiskid brake at high
speeds, it is normal that you will receive a
pulsing or cycling braking effect due to the
mechanism of the brake. When flying an air-
plane with this brake system installed, you
will note a sensation similar to that which
you would get by a rapid series of brake
applications and releases. That is, when ap-
plying braking action, it feels first as if pres-
sure has been applied and then while still
applying brake pressure, you feel a sensation
as if brakes had been released. This cycling
effect gradually decreases in intensity as the

airplane speed is reduced.

Normal Landing.

If minimum landing distance is not necessary, the
brakes can be applied and held as required which will
increase brake and tire life. In this case, system cycling
will not be felt on the brake pedals as the condition
exists only when the wheels approach the skid con-
dition.

NOT APPLICABLE TO THIS AIRCRAFT
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INTRODUCTION.

This section contains special or unusual procedures for this airc

instrument

flight procedures will be accomplished as outlined in USAF Manuais, Instrument

Flying Techniques and Theory of Instrument Flying.
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OPERATION UNDER INSTRUMENT FLIGHT CONDITIONS.

For ease of handling, bank angles should be limited
to approximately 30 degrees unless conditions dictate
otherwise. At altitudes above 30,000 feet with an ex-
ternal load, it becomes necessary to limit the bank angle
to 20 degrees to prevent loss of altitude during turns.
All recommended airspeeds in this section should be

adhered to during the final stages of any instrument

procedure or approach n minimum weather condi-
tions. During some stages of landing approaches, the
aircraft is being operated on the flat portion of the
power curve, that is, small changes in power give
fairly large changes in airspeed. If airspeed is excessive,
especially on the glide path in conditions of low cetl-
ing and visibility, with a wet or icy runway, the

distance required to stop will be increased.
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AND DESCENDTO PUBL]SHEﬁ
MINIMUM ALTITUDE

If o circling approach is to be made,
use 50% flaps, gear down and 190 Kts
minimum until tinal approach. On final
use full flaps and speed brakes as desired.

fFinal landing configuration and airspeed
“should be established before the station, if
proximity of the final approach fix"to the '~
airfield dictates.

Figure 9-1
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LOW APPROACH (TYPICAL)

NOTE

If a circling approach is to be made,
use 50% flops, gear down and 190 Kts

minimum until final approach. On final

use full flaps and speed brakes as desired. » SPEED BRA
 ESTABLISHED.

« RECOMMENDED' LEVEL-OFF B
STARTED 1000 FEET ABOVE
MINIMUM PENTRATI
ALTITUDE (DECR
ATTITUDE BY

R -

o RECOMMEND 225 KIAS -
BEFORE ESTABLISHING. LANDING
CONFIGURATION AND. AIRSPEED

o SPEED BRAKES-

o FLAPS—50%

e MAINTAIN INBOUND COURSE
ND TO PUBL

tFinal landing configuration” und airspeed T &ﬁ e :
should be established before the station, if R TR
proximity of the final approach fix to the
airfield dictates.

93
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INSTRUMENT TAKEOFF AND INITIAL CLIMB.

i. Line up visually with centerline of runway.

2. Heading indicator — Rotate compass card until
runway is aligned with top index.

3. Attitude indicator — Adjust miniature aircraft by
aligning it with horizon bar,

4. Release brakes.

5. Throttle — MILITARY chrust.

6. Use brakes for directional control until rudder
becomes effective. Use heading indicator as the pri-

mary instrument for heading until the aircraft is
airborne.

Note
1f miniature aircraft was lined up with
horizon bar on attitude indicator at start of
takeoff, placing miniature aircraft about two
horizon bar widths above horizon bar gives a
good takeoff and initial climb attitude.

7. Take-off at normal speeds (Refer to Appendix).

8. Maintain a constant nose-high, wing-level atti-
rude, after leaving the ground.

9. Landing gear selector — UP when definitely air-
borne and the vertical velocity indicator and altimeter
show definite ascent,

10. Wing flap control — TP ar 190 KIAS minimum.

11. Climb to a safe altitude and trim for best climb-
ing speed.

INSTRUMENT CLIMB.

1 Maintain takeoff attitude until all obstacles are
cleared.

2. Accelerate gradualiy holding takeoff attitude.
Intercept climb schedule a: 5,000 to 10,000 feet.

3. Limit climbing turns to 30 degrees angle of bank.

DURING INSTRUMENT CRUISING FLIGHT.

Airspeeds berween 250 and 350 KIAS provide the
best handling qualities and allow time for diversions
to accomplish other insirument fight functions such
as operating the radio, navigating, etc. Above this
range. excessive concentration is necessary to maintain

pitch artitude.

SPEED RANGE.

The aircraft handles satisfactorily throughout the
speed range. The most desirable speed range for indi-
vidual flights will be governed by the nature of the
fiight and on focal conditions. For the most desirable
speed under specific conditions refer to the Flight
Operating Charts in the Appendix.

INSTRUMENT DESCENTS.

The optimum power for conservation of fuel during
descents is IDLE. However, if descents are made in
formation, the lead aircraft must maintain adequate
thrust to afford wing ships flexibility of position,
otherwise, wing aircraft may periodically be operating
in the 60 to 82 percent RPM range. Descending turns
become progressively more difficult as the bank angle
exceeds 30 degrees. Prior to descending through an
overcast use pitot heat and windshield defroster. The
defroster should be turned on at least 30 minutes prior
to starting descent.

Monitor the altimeter closely during descents
to prevent misreading.

IER LOITERING AND HOLDING PATTERN.

For best loitering indicated airspeeds (fuelwise),
which depend upon altitude and weight of the aircraft,
refer to the Maximum Endurance Charts in the Ap-
pendix. These speeds should be considered as mini-
mum. Normal holding airspeed is 250 KIAS. Approxi-
mately two to four percent RPM must be added to
the level flight RPM rto maintain airspeed during
holding pattern turns.

INSTRUMENT APPROACHES.

All instrument approaches will be in accordance with
USAF Manuals, Instrument Flying Techniques and
Theory of Instrument Flying, except for recommended
airspeeds.

INSTRUMENT LETDOWN.

Typical instrument letdown (TACAN and ADF) pro-

cedures are presented in figure 9—1.

RADAR APPROACH.

Typical radar approach procedure is presented in

figure 9—2.

MISSED APPROACH TECHNIQUES.

Missed approaches after an instrument approach pre-

sent problems that may be compounded by low ceilings,

turbulance, spatial disorientation, precessing gyros,

and pilot confusion. It is imperative that a pilot blend

the steps into a well practiced pattern.

RPM—100%—96% if in formation.

Speed brakes—IN.

Gear—UP as climb is started.

Flaps—50% at 190 IAS.

C1limb—1500-200 FPM at 225 IAS.

Retard throttle to 92%, maintain 225 1AS, and

1500-2000F PM climb.

Level Off—Lead by 150 feet, reducing power

smoothly to 85%.

8. Execute established missed approach for par-
ticular base at 225 KIAS, 50% flaps and 85% RPM.

A A W N
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NOTES
1. This information applies to the approaches
of a single airplane. For formation flights
locul SOP may dictate minor revisions to
this procedure.

2. The dota presented in the table is repre-
sentative of a typical GCA Approach,
based on on airplane gross weight of
16,500 pounds (1000 pounds of fuell.

3. Power settings should be changed accord-
ingly, using 1000 pounds of fuel as a base,

T.0. 1F-84(R)F -1

to Increase or decrease f{inal opproach
girspeed 5 knots for each fuel variation of
1000 pounds. For eaoch incresse or de-
crease of 5 knots an approximate chonge of

2% of power should give the requiredpower
settings.

&

{Power settings =2% RPM to maintain
IAS at all air temperatures].

Base leg, final approach and glide path
airspeeds to be varied in reiotion to amount
of fuel remaining.

% SPEED :
POWER K145 Brakes | THAPS GEAR ~
TIME & FUEL REQUIRED ;‘
1DOWNWIND 85 225 IN 50% upP 1‘
TYPICAL RECTANGULAR
2BASE LEG 88 % : ‘
190 IN 50% DOWN RADAR APPROACH 374 1.BS
4 FINAL o8 o ‘ i!
APPROACH 165 IN 100% DOWN TIME 9 MIN |
MISSED APPROACH
4GLIDE PATH 88 165 ouUT 100% DOWN (Go sround) AR0LBS
MISSED (No conservation factors included)
5 APPROACH | MAXIMUM 225 IN 50% UP

Figure 9-2

[&4]
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FLIGHTS IN ICE,

The only forward visibility in heavy precipitation is
through curved panels of the windshield. Adequate
fuel reserve should be allowed for missed radar ap-
proach, due to radar controller’s difficulty in main-
taining contact with the aircraft when precipitation
echoes clutter the scopes. Icing has marked effect
on wings of this aircraft, notably in reduced airspeed
and rate of climb. A check of radiosonde information
should be made at the point of departure and destina-
tion, and the flight should be planned at ice-free alti-

tudes, due 1o absence of wing and tail de-icing.

Vision in Rain.

I i mist or light rain is reported, vision will not
be significantly affected during landing. Airflow over
windshield wili prevent zccumulation of water leaving

streaks or tracks with good vision between the streaks.

2. If moderate rain is re

ported, viston forward will
be possible, but wiil be significantly impaired. The
airflow over the windshield tends to carry the water
away but streaks or tracks will cover a substantial

portion of the windshield.

1. 1f heavy rain is reported, forward vision will be

54

irtually tmpossible. The windshield will be covered

with water.

LANDING ON WET RUNWAYS.
For landing on wet or slippery runways, refer to the

Stopping Distance, Runway Correction Reading (RCR)
Chart (figures A7-5, A7-6, and A7-7).

Procedure.

An extended traffic pattern is recommended when a

wet runway landing is 1o be made. Prior to landing:

a. The pilot must assure himself sufficient landing
pattern spacing so thar jer wash from preceding air-

crafr is at 2 minimum.

9-6

SNOW AND RAIN.

b. The approach speeds for each landing must be
computed before attempting a wet surface runway
landing. Establish the final approach speed for each
gross weight, in accordance with the Appendix. As a
rule-of-thumb, starting with 160 knots 1AS for 1,000
pounds of fuel remaining, add five kaots for each
additional 1,000 pounds of fuel remaining. Establish
the base leg 1,500 feet above the runway altitude, 1AS
190 knots, wheels down, 50 percent flaps, speed
brakes in. Make the turn to final at 800-1,000 feet
about five miles out, maintain power as required to
hold 190 knots IAS, and complete the landing checks,
full flaps and speed brakes out. When about two miles
from touchdown, reduce the airspeed to the predeter
mined final approach speed and adjust the power so
that a 200 to 300-foot rate of descent can be held to
the flare-out point. Immediately prior to touchdown,
the power should he reduced to idle. If the drag chute
is not available, iouchdown in a nose high attitude
and apply enough aft stick to hold the nose high
thereby obtaining the maximum aerodynamic braking.
After the nose wheel contacts the runway raise flaps
and use brakes intermittently. Do not drag the tail.
If the drag chute is to be used, allow the nose wheel
to contact the runway immediately and deploy the drag
chute. Maintain directional control by use of the
rudder and after the rudder becomes ineffective, use
brakes for directional control. If the drag chute fails
to deploy, use maximum aerodynamic braking by
raising the nose to the optimum position. l.eave the
flaps extended and after the nose wheel contacts, use
brakes intermittently.

¢. When landing on a wet surface runway, the first
2,000 feet of roll is the most critical in that the aircraft
has a "skimming” tendency until the lift of the wing
has dissipated. If brakes are used during this period,
they will tend to aggravate this condition, resulting in
a severe yaw. It is virtually impossible to determine
when one wheel has stopped rotating on a wet runway;
therefore, the best assurance against blowing a tire is
intermittent braking action, wifh equal pressure being
applied to the brakes. If the aircraft starts to yaw,
the pilot must not try to “catch” it by use of asymmet-
ric braking; rather, he should release both brakes, and
after the aircraft stabilizes, use the rudder, and, only a
light application of brakes.



Note

Due to the wide gear of the aircraft and
absence of nosewheel steering, the slightest
asymmetric braking, either pilot-induced or
caused by varied traction such as on a wet or
icy runway, can establish yaw angles. This
condition can occur with either standard or
ice grip tires. If this occurs, the pilot must re-
lease the brakes and allow the aircraft to re-
align with the runway. This usually resuits in
a longer landing roll.

GROUND HANDLING ON ICE.

Operation of the aircraft on ice is hazardous and
should be attempted only when the mission is of the
nature that such operation is necessary. Due caution
must be exercised when landing or taxiing on ice. The
aircraft is not cquipped with nose wheel steering,
Directional control can be maintained only with wheel
brakes at taxi speeds and with brakes and rudder at
speeds above rudder effectiveness. Touchdown should
be made from a power approach at the minimum safe
speed possible. Hold the nose wheel “off” as long as
possible to obtain maximum aerodynamic drag. Brak-
ing after lowering the nose wheel must be made with
caution to prevent sudden yawing and skidding. On
ice it is very difficult to apply brakes without skidding
the tires, due to the sensitive hydraulic actuated power
brakes. It is also very difficult for the pilot to sense
that the wheels are skidding. Landings on ice-covered
runways should not be attempted unless the wind is
within 10 degrees of runway heading. Using the
drag chute when cross winds exceed 10 knots may
cause weathervaning. Runway lengths required to
bring the aircraft to a stop will be excessive and
landings should not be attempted on runways of less
than 10,000 feet unless a drag chute is available to
aid deceleration after landing. The aircraft should
be equipped with ice tires prior to operation on ice.

ENGINE ICING.

Axial-flow jet engines are seriously affected by icing.
Ice forms on fixed inlet screens and compressor inlet
guide vanes and restricts the flow of inlet air. This
is indicated by a loss of thrusr ind a rapid rise in
exhaust gas temperature. As the air flow decreases, the

T.0. IF-84(R)F-1

fuel-air ratio increases, which in turn raises the tem-
perature of the gases going into the turbine. The fuel
control attempts to correct any loss in engine RPM
by adding more fuel, which aggravates the condition.
Complete turbine failure from extreme overtempera-
ture may occur in a matier of seconds after ice builds
up in the engine inlet. Critical ice buildup on inlet
screens can occur in less than one minute under severe
conditions. With the inlet screens retracted, serious
blocking of the air passages between the inlet guide
vanes can still occur 1n four minutes or less, The ides
that heating due to ram pressure at high speed will
prevent icing is dangerous. Not enough heat is gener-
ated at subsonic velocites o prevent the formation
of ice. The rate of engine icing for a given atmos
pheric icing intensity, with outside air temperature
below freezing, is relatively constant up to an air-
speed of approximately 250 K'TAS. The rate of icing
increases with increasing airspeed above 250 K'TAS.
Therefore, a reduction of airspeed to a safe minimum
will reduce the rate of inlet icing. Serious inlet duc
icing can occur without the {ormation of ice on the

external aircraft surfaces. When jer aseceaft Hy s

ately 250 K'TAS, and at high

velocities below approxi
power settings, as in a ¢iimb, the intake air is sucked,
instead of rammed into the engine compressor inlec
This suction causes a decrease of air temperature.
Under these conditions, air at an ambient tempera-

ture above freezing may be reduced to subfreezing

temperature as it enters the engine. Free moisture in
the air may become super cooled and could cause
engine icing, while no external surface jcing would
be evident. The maximum temperature drop which

can occur is approximately S € (9 F). The greates:

temperature drop occurs high RPM on the ground
and decreases with decreasing engine RPM and in

creasing airspeed.

Y

‘ £
; CAUTION J

L

Jet engine icing cun occur without wing
icing when the temperature s between minus
10 C (14 Fy and 5 ¢ ¢

or the dewpoint is within 4 (7 F) of the am-

Yy if fog s present

bient temperature. When the above condi

tions exist, the engine screens shoald be

retracted prior to takeoff.
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An accumulation of ice on the leading edge of num-
ber rwo strut of the front main bearing support can
block the fuel control aneroid sensing holes. This
results in the fuel control losing its capability to
compensate for ram air and causes a drop in engine
RPM. Static altitude compensation will be maintained

through the drain line and the engine RPM drop will
be no lower than the particular altitude idle setting.
‘The RPM will usually stabilize between 75-80 per-
cent however the engine will not flame-out. Normal
engine RPM and thrust can be maintained by properly
switching to emergency fuel system. After leaving the
wing area return to the normal fuel system.

A different hazard occurs if icing is encountered with
the engine screens retracted. If any ice builds up on
the nose of the aircraft it may erode or melt off, and
blow back into the intake duct and compressor section.

Damage to the engine will occur which will be similar

o foreign object damage. This may or may not result
in complete engine failure. The following procedure is

recommended:

1. If the icing conditions cannot be avoided, check
that engine screens are retracted prior to entering the

icing area.

S

2. Atempt to leave the icing area as soon as
possible.

WARNING

If the throttle is not immediately retarded to
maintain normal tailpipe temperatures, en-
gine failure may result due to overheating of
the turbine and exhaust system. This may
occur very rapidy. Do not advance the throt-
tle in an effort 1o maintain thrust, as this will
aggravate the overheating condition and ac-
celerate engine failure.

The engine does not have anti-icing provi-
sions and therefore operation in icing condi-
tions should be avoided whenever possible
since axial flow turbo-jet engine operation
is seriously affected by ice buildup. The
rate of ice formation is often very rapid,
resulting in a decrease of engine airflow
accompanied by an excessive exhaust gas tem-
perature. Icing of the number two strut of the
front main bearing support can result in
blocking of the fuel control aneroid sensing
holes and cause a reduction of engine RPM.
Normal RPM and engine thrust can be main-
tained by properly switching to the emer-
gency fuel system.

4. Extend engine screens after icing has terminated.

This will minimize engine damage caused by large

2

2. Monitor EGT for indicadon of icing. chunks of ice being ingested into the engine.

VYV VPV VOV VOV VPV VYV VIV IV VYV VVY VYV VISV VENSESE S Lot S ot ottt bbbl it bl i



T.0. 1F-84(R)F-1

TURBULENCE AND THUNDERSTORMS.

If at all possible, avoid flight through a
thunderstorm to prevent damage from hail
or icing conditions which are commonly en-
countered in thunderstorms.

The following factors, singly or in combination, have
caused engine flame-outs.

a. Penetration of cumulus buildups with associated
high liquid content.

b. Engine icing of inlet guide vanes.

¢. Turbulence associated with penetration can result
in angles of attack of plus nine degrees or more
causing marginal engine performance,

d. Above 40,000 feet the surge margin of the engine
is reduced and there is poor air distribution across
the face of the compressor.

CAUTION i

Flying in turbulence, or hail, may increase
inlet distortion. At higher altitudes, this dis-
tortion .can result in engine surge and pos-
sible flame-out. However, normal air starts

may be accomplished.

Approaching the Storm.

It is imperative that you prepare the aircraft prior
to entering a zone of turbulent air. If the storm
cannot be seen, its proximity can be anticipated by
heavy static on the radio compass. Prepare the air-
craft as follows?

1. A safe comforrabie pentration speed for the
aircraft in severe turbulence 1s 275 KIAS.

E CAUTION |

Do not lower gear and flaps as they merely
decrease the aerodynamic efficiency of the air-
craft.

2. Pitot heater — ON.

3. Engine screen — Check RETRACT.

4. Safety belt — Tigh: {This is important).

5. Shoulder harness — Locked.

6. Turn radio volume down during severe stati
conditions.

7. At night, turn cockpir hights fuil bright o mins-
mize blinding effect of lightning. In addition, turn
on thunderstorm lights if aircrafr is equipped with

them.

iy

CAUTION |

After leaving the storm, extend engine screens
to prevent ice formed on the leading edge
of the intake ducts from going through the

engine.

Note
Make every effort o avoid looking up from
the instrument panel at lightning flashes.
The blinding effect of lightning can be re-
duced by fowering the seat.
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NIGHT FLYING.

Before takeoff, make certain that all lights function
properly. The various rheostat controls afford selection
of red lighting contract of the instruments, auxiliary
panels and consoles. All cockpit lights should be ad-
justed to minimum intensity for normal operation to
reduce canopy reflections and to permit rapid change-
over to instrument flight.

When the position light switch is in the FLASH
position, the flashing lights cause distracting reflec-
tions on the surrounding clouds. The pilot should be
aware that a failure of both generators will cause a
failure of the position lights; in addition will cause
the forward and wing booster pumps to become in-
operative, and the respective warning lights will
illuminate.

If flight through thundersiorm is antcipated. adjus:
cockpit lights to brightest intensity to prevent momen-

tary blindness from lightaing flashes.

The landing lights are wed for a normal nose-high
landing and do not provide adequate runway illum:-
nation when a steep power off approach is made.
The recommended approach should be made with
power and the runway lights should be used as
primary reference for the final approach. The landing
lights provide adequate runway illumination once

round-out is accomplished.

3.9
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COLD WEATHER PROCEDURES.

PREFLIGHT.

When the ambient temperature is 0 C (32'F) or
lower, use a portable heater 1o blow hot air into the
nose wheel well and starter bottle area. This heating
will prevent possible malfunctioning of the starter
system. Heart should alsc be directed toward the engine
gear box. Place heater duct in the aircraft air inlet
duct for a period of 10-15 minutes. This procedure is
necessary to prevent the starter unit from being
damaged due to ice seizure of the compressor rotator.
Depress rhe eagine rotor test switch for approximately
one-half second and listea for audibie sound of rotor
freedom or observe indication on tachometer. To heat
the cockpit, loosen the canopy cover and open the
canopy enough so that the heater hose can be inserted
into the cockpit. This hearing will restore flexibility
1o the rubber cockpit seal and also will prevent cock-
pit switch malfunction due to moisture condensation.
The drag chute and drag chute compartment should
be nspected tor moisture. Under certain atmospheric
conditions the drag chute compartment is susceptible
1o condensation of moisture. Freezing of a damp drag
chute can resuir in failure to deploy. Remove snow
and ice from wings, fuselage, tail and landing gear
mechanisms.

WARNING

Depending on the weight of snow and ice
accumulated, takeoff distances and climb-out
performance can be seriously affected. The
roughness and distribution of the ice and
snow could vary stall speeds and character-
stics to an extremely dangerous degree. Loss
of an engine shordy after takeoff is a serious
enough problem withour the added, and
avoidable, hazard of snow and ice on the
wings. In view of the unpredictable and un-
safe effecrs of such a practice, the ice and
snow must be removed before flight is at-
rempted.

When conditions are such that mud, snow or slush
will freeze, it is recomumended that the mud guard
be removed from the nose wheel. Use external power
for operating and ground check all electrical and
radio equipment. Hold battery use to a minimum
prior to engine starting. Battery life is reduced to as

firele as one fifth rated power during extreme cold.

9-10

PRESTARTING.

Before the start, one should always manipulate the
emergency fuel switch to insure proper operation;
otherwise the valves may hang and cause unexpected
switching later on. Start engine in normal manner
using external power. If there is no oil pressure after
60 seconds running, or if pressure drops after a few
minutes ground operation, shut down and check for
blown lines or for congealed oil. After start, delay
initial movement of controls for a few moments. This
is done to permit as much hydraulic fluid as possible
to circulate through the pumps. Never turn on elec-
trical equipment except that absolutely needed, until
generator shows positive reading. While still in park-
ing area, check out all hydraulic, electrical communi-
cation, refueling, lights, defrosting and air condi-
tioning systems and double check that engine screens
are extended. Make a final recheck on wings and tail
for snow or ice. During taxi-out, check area fore and
aft for aircraft. Higher RPM necessary for initial
movement and poor braking action on snow require
more maneuvering space. Care should be exercised
when using full, or near full engine power when air-
craft is being run up on chocks as slippage of chocks
occurs frequently. Operate wing flaps through several
cycles. Turn pitot heater ON if icing conditions are
anticipated. Turn heating (pressurizing system), and
defroster system ON. Some engines will not accelerate
properly when they are cold and will therefore require
a short warm-up period in order that the acceleration
limits are met. During the runup have aircraft
thoroughly checked for leaks. This check should be
performed at maximum practicable RPM.

Note

The engine is susceptible to engine hang-up
whenever the temperature has dropped five
degrees or more at —29°C (—20"F) and
usually takes place in the 75 to 80 percent
RPM range. Whenever this occurs, the Ben-
dix fuel control may require an adjustment
of the temperature compensating unit,



TAKE-OFF,

WARNING

Prior to takeoff make sure all instruments
have warmed up sufficiently to insure normal
operation. Check for sluggish instruments
during taxiing,

Avoid rtaxiing through loose snow as it may get into
brakes and freeze. Pack or remove loose snow from
runway prior to takeoff. Spacing between elements
or aircraft on takeoff should not be less than 30
seconds when operating on a snow-covered runway, for
aircraft on the takeoff roll will leave a hanging wall
of powdered snow which requires a few seconds to
settle to the runway.

AFTER TAKE-OFF.

After takeoff from a snow or slush covered field,
operate landing gear and flaps through several com-
plete cycles to preclude their freezing in the UP
position. Leave the gear up only after sufficient time
has elapsed to remove all slush or moisture. During
this time, hold 1AS well below maximum permissible
gear extension speed. Gear, flaps and all other hy-
draulic systems will take longer to complete their
cycle in cold weather and all limit speeds must be
observed.

Note

Landing gear retracting time is from nine
seconds at —29°C (~20"F) to 12 seconds at
—54"C (—065°F).

=
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LANDING.

Mote
ln night landings, on snow or ice it is
recommended that landing lights not be used
for landing due :o the intense "hounce” of
light the pilot receives from the reflection of
the lights on the snow and ice.

Note
Landing gear extension uime is from eight
seconds at —29°C (=20'F) o 8.5 seconds

at —54 C (—0653"F;
POST FLIGHT.

If lay-over of several days is expected, remove the
battery. Further at temperatures below —29°C (=201
remove the battery if iay-over exceeds four hours
Leave canopy slightly open to prevent cracking of
transparent areas due to differential contraction. Also
air circulation retards frost formation in cockpis. In-
stall wing, empennage and canopy covers and instail
dust plugs in air intake duce and in tailpipe.

SUMP DRAINAGE.

The fuel tank sump should be drained frequentily of
condensate. Under prolonged freezing conditions @
small amount of ice or snow gets into the fuel tanks
each time the aircraft is serviced. When there is sufft-
cient rise in temperature due to placing the atrcrafe in
a hangar or to warmer weather, these crystals meit,
resulting in water in the system. Regular and frequent
{rainage especially under thawing conditions, is the
best method of preventing ice in the fuel lines when
the aircraft is again subjected to freezing weather.

Keeping the tanks as full as possible when the air

craft is parked will aiso help 16 reduce moisture

condensation,
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+HO7 WEATHER AND DESERT PROCEDURES.

BEFORE ENTERING THE AIRCRAFT.

Al metal surfaces exposed 10 the sun are burning hot
w touch. Wear gloves w prevent burns. Make aii
possible ground checks before starting the engine. Bf
operating in sandy country, ascertain that air filters,
ilirers have been cleaned for

mstrument filters, and oil
cach flight. Check seals and tires to ascertain that
they are not blistered or show other evidence of
deterioration.

CTARTING THE ENGINE.
flead the aircratt into the wind if practicable. Start
in the normal manner. Do not run up engines to wind-

ward of other planes, personnel or ground installations.

Note
When the ambient air temperature exceeds
32°C (90 F) maintain wdle RPM exhaust tem-
perature within limits by manually advanc-
ing the dhrottle to a higher RPM but not to
exceed 50 percent RPM.

TAKE-OFF.

if ground is sandy or dusty, avoid taking off in the
wake of another aircraft. Place the cabin vent switch
in the PRESSURE positicn unless high humidity
causes cockpit to fll up with fog, If so take-off with

cabin vent switch in RAM

Note

Takeoff distances will be longer because
the air 1s less dense during warm weather.

AFTER TAKE-OFF.

Do not climb the aircraft at less than flying speed
specified in the climb chart.

LANDING.

Because hot air is less dense than cold air, true stall-
ing speed will be greater and additional distance will
be required for landing.

PARKING.

tf blowing sand is a hazard, close and cover all open-
ings to keep sand out. Cover windshield and canopy
to prevent sand scratches. Lay cover on canopy, do not
slide. Keep canvas covers on the windshield and
canopy whenever the aircrafc is parked in the sun.
If this is not done, the sun’'s heat will soften and dis-
tort the transparent plastic. Malfunctioning of instru-
ments and communications equipment will also re-
sult, If blowing sand is not a hazard, keep canopy
and selected access doors open to permit air Cir-

culation.
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PART 1 INTRODUCTION

TABLE OF

Introduction
Airspeed Correction

Speed Conversion Chart

Average Weights of Aircraft and Stores .

INTRODUCTION.

The flight performance charts in this section provide
the pilot with flight test data for flight planning
purposes. Two types of charts are included: (1) profile
type charts and (2) graphical charts. These charts are
described in the following pages. The profile type
charts are a supplement to the graphical data and
facilitate flight planning by reducing the computations
that must be made. These charts are based on the
recommended climb and cruise settings shown on the
profile for the particular load configuration of the air-
craft. This type of presentation gives a direct indi-
cation of the fuel and time required to cover a given
distance if the recommended settings are maintained.
A decrease in weight has been accounted for as fuel
is consumed. For cruise at Mach numbers other than
those given on the profile charts, the graphical charts
should be used for flight planning. For flight planning
where accurate results are mandatory, the graphical
data should be used. All charts are based on NACA
Standard Day conditions. The take-off and landing
distance charts contain the temperature correction in
graphical form.

CONTENTS

AT-T
AI-2, Al-6

A1-3

AIRSPEED CORRECTION.

Airspeed installation error is minor and may be consid-
ered negligible with the aircraft in any configuration.
Therefore, calibrated airspeed (CAS) is considered
equal to indicated airspeed (1AS). A Compressibility
Correction Table (figure Ai—1) is provided for com-
puting true indicated airspeed (T1AS) from calibrated
airspeed (CAS). Dividing the true indicated airspeed
by the square root of relative density, ratio of ambient
to standard sea level density obtained from figure
Al1=2, (Standard Altitude Table) provides crue air-
speed (TAS). Vectorially adding wind velocity o true
airspeed provides ground speed.

SAMPLE PROBLEM.

For purposes of explaining the use of the Compressi-
bility Correction Table, and the Standard Altitade
Table, consider the aircraft flying at 25,000 feet and an
airspeed indicator reading of 350 knots per hour. Since
the aircraft is not equipped with an outside air tem-
perature indicator, determine the ambient temperature
at 25,000 feet from the Standard Altitude Table which

will be —35°C.

AT-T
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Adrspeed Indicatos Reading 350 knots
- . .
Correction for Instrument Error (from

instrument calibration card -2

348 knots
348 knots

Indicated Airspeed (FAS)
Calibrated Airspeed (CAS)
Correction for Compressibility Error {(from
—16 knots
332 knots

Compressibility Correction Table)

Fquivaleat Airspeed (LAS

AT-2

Correction for Air Density (from Standard
Altitude Table)

True Airspeed (TAS)

X 1.49
495 knots

SPEED CONVERSION CHART.

The speed conversion chart (figure A1—3) reflects the
Mach number and the true airspeed at any altitude for
a given calibrated airspeed.



AVERAGE WEIGHTS OF AIRCRAFT AND STORES
REFER TO T.O. 1F-84(R)F-5 FOR WEIGHT AND BALANCE

Item

CLEAN AIRCRAFT

plus
plus
plus
plus
plus
plus
plus
plus
plus
plus
plus

two 450 GAL. Type 1 Tanks With Fins (Full)
two 450 GAL. Type Il Tanks (Full)

two 230 GAL. Type 1 Tanks With Fins (Full)
two 230 GAL, Type II Tanks (Full)

two 230 GAL. Type 1V Tanks (Full)

two 450 GAL. and two 230 GAL. Type 1 Tanks With Fins (Full)
four 230 GAL. Type I Tanks With Fins (Full)
one 450 GAL. Type 1 Tank With Fins (Full)
one 450 GAL. Type II Tank (Full)

one 230 GAL. Type I Tank With Fins (Full)
one 230 GAL. Type 11 Tank (Full)

NOTE: Clean Weight of Aircraft Includes Pilot and Equipment, Feliy Serviced

Internal Fuel and Oil Tanks, Cameras, Full Complement of Ammunition

and Four Guns.

AVERAGE WEIGHTS OF PYLONS AND EMPTY PYLON TANKS

Item

450 GAL. Type I Tank Wich Fins
450 GAL. Type 1l Tank

230 GAL. Type 1 Tank With Fins
230 GAL. Type II Tank (Sutton)
230 GAL. Type IV Tank (Royal Jet)
Pylon S-2A

Pylon S-3

Qutboard Pylon

Special Store Pylon

22313 LB
22250 LB
29041 LB
25797 LB
22188 1B
22142 LB
20658 LB
20614 LB

Woerght

241 1B
95 LB
173 LB
127 LB
LB
LB
LB
8¢ LB
167 LB

BNNS e
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A
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ICAO STANDARD ALTITUDE TABLE

Standard Sea Level Air:

T = 150 C. W = 07651 Ib/cu. it £2 - 002378 slugs/cu. it
P = 29.921 in. of Hg. 1" of Hg. = 70.732 Ibfsqg.ft. = G 4912 Ib/sq. in.
This table is based on NACA Technical Report No. 218 %, - 1116 ft. /sec.
Speed of
Alti- Density 1 Sound Pressure
tude Ratio o~ Temperature Ratic In. of Ratio
2 T FPev
feet /‘/Io. Deg.C Deg. F afag Hg. P/Pc
0 1. 0000 1. 0000 15. 000 59. 000 1.0000 29.92 1.0000
1000 9710 1.0148 13. 019 55.434 . 997 28. 86 . 9644
2000 . 9428 1.0299 11.038 51.868 . 993 27.82 . 2298
3000 9151 1. 0454 9. 056 48 301 . 980 2681 .Bgs2
4000 8881 1.0611 7.075 44.735 . 986 25. 84 . 8636
5000 . 86186 1.0773 5.094 41,169 . 983 24.89 . 8320
6000 . 8358 1.0938 3.113 37.603 . 878 23.98 L8013
7000 . 8106 1.1107 1.132 34.037 . 876 23.09 L7716
8000 7859 1.1280 -0.850 30. 471 . 872 22.22 L7427
9000 7619 1.1456 -2.831 26.904 . 968 21.38 L7147
10000 7384 1.1637 -4.812 23.338 . 965 20.58 . 6878
11000 7154 1.1822 -6.793 19.772 . 962 19.79 . 6614
12000 6931 1.2012 -8.774 16, 206 . 958 19.03 . B35¢
13000 6712 1.2206 -10.758 12.640 . 954 i8.29 .B112
14000 6499 1. 2404 -12.737 9.074 . 950 17.57 .9873
15000 6291 1.2608 -14.718 5.507 . 947 i6. 88 . 5642
16000 6088 1.2816 -16.699 1.641 943 16.21 .5418
17000 5891 1.3029 -18.680 -1.8625 . 240 15.56 . 5202
18000 5698 1.3247 -20.662 -5.191 . 936 14,94 . 4992
19000 5509 1. 3473 -22.643 -8.757 .832 14,33 . 4790
20000 5327 1.3701 -24.624 -12.323 . 929 13.75 . 4594
21000 5148 1.3937 -26.605 -15. 890 . 925 13.18 . 4405
22000 4974 1.4179 -28.586 -19. 456 . 922 12.83 L4222
23000 4805 1.4426 -30.568 -23.022 L 817 12.10 . 4045
24000 4640 1.4681 -32.549 -26.588 .814 11.59 . 3874
25000 4480 1.4940 -34.530 -30.154 .81 it 10 L3709
26000 4323 1.5209 -36.511 -33.720 . 508 i0.62 . 3550
27000 4171 1.5484 -38.493 -37.287 .903 10. 186 . 3397
28000 4023 1.5768 -40.474 -40.853 . 899 9.720 . 3248
29000 3879 1.6056 -42.455 -44. 419 . 885 9.283 . 3106
30000 3740 1.6352 -44_436 -47.985 . 891 8. 880 . 2968
31000 3603 1. 6659 -46. 417 -51.551 . 887 8.483 . 2834
32000 3472 1.6971 -48. 399 -55. 117 . 883 8. 101 .2707
33000 3343 1.7295 -50. 379 -58.684 . 878 7.332 . 2583
34000 3218 1.7628 -52.361 -82. 250 . 875 7.377 . 2465
35000 3098 1.7966 -54. 342 -65.816 . 871 7.036 . 2352
36000 2962 1.8374 -55. 000 -67.000 . 870 6.708 . 2242
37000 2824 1.8818 -55. 000 -67.000 . 870 6.395 L2137
38000 2692 1.9273 -55. 000 -67.000 . 870 6. 096 . 2037
39000 2566 1.9738 -55. 000 -67. 000 . 870 5.812 . 1943
40000 2447 2.0215 -55.000 -67. 000 . 870 5.541 . 1852
41000 2332 2.0707 -55. 000 -67.000 . 870 5.283 . 17865
42000 2224 2.1207 -55. 000 -67. 000 . 870 5.036 . 1883
43000 2120 2.1719 -55. 000 -67.000 . 870 4,802 . 1605
44000 2021 2.2244 -55. 000 -67. 000 . 870 4.578 . 1530
45000 1926 2.2785 -55. 000 -67. 000 . 870 4. 364 . 1458
46000 1837 2. 3332 -55. 000 -67. 000 . 870 4. 160 . 1381
47000 1751 2.3893 -55. 000 -67. 000 . 870 3. 966 . 1325
48000 1669 2.4478 -55. 000 -67. 000 . B70 3.781 . 1264
49000 1591 2.5071 -55. 000 -67. 000 . B70 3.604 L1205
50000 1517 2.56175 -55. 000 -67.000 . B70 3.436 L1149
Figure A1-2
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SPEED CONVERSION CHART

PRESSURE ALTITUDE — 1000 FEET
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t 4 Find the corresponding Mach No. and true airspeed at —60°F
Ao for an airplane flying at 350 knots (CAS) at 25,000 feet alti-
L 4 tude.
21 i Enter chart at calibrated airspeed (A) and move up to intersect
= altitude curve (B). Move to the left and read Mach No. .829
100 (C). To obtain true airspeed, move from (B) to base line (D)
/ then down to intersect temperature curve (E) then across to
1100 (F) and read true airspeed 482 knots.
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PART 2 TAKEOFF

TABLE OF CONTENTS

Takeoff Planning

Runway Distance Marking System
Takeoff Distances

Acceleration Check Distances
Refusal Speeds

Rotation Speed

Takeoff Speed

Go, No-Go Distance

Go, No-Go Speed

Go, No-Go Speed Tolerance
Takeoff Acceleration Check Data
Takeoff and Landing Cross Wind Chart

TAKE-OFF PLANNING.

This part covers the information and charts to be used
to obtain take-off speeds and distances. The terms used
in the planning procedure are defined in the following
paragraphs. Take-off performance is affected by a large
number of variables, i.e., temperature, altitude, gross
weight, and wind, as well as runway surface, use of
brakes for directional control, and engine condition.
Charts including these variables are provided for take-
off distance, acceleration distance and speed, and stop-
ping distance or refusal speed. Increases in any of these
variables except wind tend to increase take-off ground
roll to a point where, on a take-off in which normal
techniques are used, the take-off may not be success-
fully made in the available runway length. The take-
off chart shows distances for ground roll as well as
total distance required to clear a 50-foot obstacle,
take-off speeds, and rotation speeds. The velocity
during take-off ground run chart shows the speed-dis-
tance relationship during the ground roll portion of
take-off before rotation speed is reached. The refusal
speed chart shows the combined distance traveled in
acceleration to any given refusal speed and the distance

required for a full stop.

AZ-7

AZ-1

AzZ-7, A2-2, A2-9
£3-3, A2-14
A2-3, A2-15
A2-3

£2-3

A2-3

AZ-3

A2-3

AZ-3

A2-4, A2-20

YV VIV VIV VINE TV FNEFENFIIIIFIESE TS E eSSt d s

RUNWAY DISTANCE MARKING SYSTEM.
The numbering and placement of runway distance
markers reflects the distance remaining 1o the end of
the runway in 1000-foot increments, These markers
are placed alongside the runway, and the appropriate
markers become the acceleration check distance marker

and the go, no-go distance marker. In accordance with

the marker system on @ runway length n excess of

the 1000-foot interval (10,500}, one haif the lengeh
over the exact thousands of feet {1 (10,500 — 10,0007}
must be added to the distances shown on the markers
to determine the actual distonce remaining; .., a

marker No. 6, the distance remaining would be 6250

feet.

TAKE-OFF DISTANCES.

Ground-run distances and 1otal distances o clear a 5
foot ohstacie with Military Thrust are plotted in the
"1

take-off distance charts, The distances shown are for

normal take-off technioue on o dry, hard-surface run-
way and may be used for any configuration if the gross
weight at take-off s considered. The aalibrated air-

I

speeds (CAS) for wke-off at VAFIOUS 2ross weighils

are also shown. Use of the charis is explained b a

“chasc-through™ sample probleny,
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MODEL: RF-84F —ENGINE:

—~HARD SURFACE RUNWAY
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TAKE-OFF CHARTS.

Take-off chares are provided {or no assist, two ato and
four ato assist configurations. The charts take into ac-
count ambient temperature, pressure altitude and
gross weight. Take-off speed, ground roll and dis-
tance to clear a 30 foot obstacle with or without a
headwind are obtained from the charts. Ato cut-in
speeds are plotted on separate charts which are to be

used in conjunction with the corresponding take-off

chart.

EXAMPLE: NO ASSIST,

Determine take-off speed, ground roll and distance to
clear 50 foot obstacle for the following configuration:

Adrcraft gross weight 22,300 LB
Pressure altitude 2,000 FT
Air Temperature 35°C (957F)
Headwind 0 to 30 KN
Ato Unats 0

A2-2

Procedure:

Enter figure at air temperature (A) and move up
to pressure altitude curve (B). Continue horizontally
across to aircraft gross weight (C) and vertically to
ground roll distance (E). Drop to 0 wind curve (F)
and horizontal to distance to clear 50 foot obstacle
(G). For a 30 knot headwind, drop from aircraft gross
weight (C) to (D) then follow curve to headwind
(H) then drop to ground roll distance (]). Continue
from (]) vertically to 30 knot headwind curve (K)
and horizontal to distance to clear 50 foot obstacle
(L).

Conclusion:

Take-off speed (C) 154 knots CAS (154 knots 1AS)

Ground roll distance (E) 7250 feet (zero wind)

Distance to clear 50 foot obstacle (G) 9650 feet
(zero wind)

Ground roll distance (]) 4700 feet (30 knot head-
wind)

Distance to clear 50 foot obstacle (L) 7000 feet
(30 knot headwind)



ACCELERATICN CHECK DISTANCE.

The decision to continue Or €O abort a take-off is made

at the go, no-go point; however, a preliminary check

is made before reaching the go, no-go point to moni-
tor the progress of the take-off. This check is made
at the acceleration check point and is defined as the
distance to the runway marker, which is 2000 feet
short of the go, no-go point. This distance is estab-
lished by subtracting 2000 feet from the go, no-go dis-
tance. The acceleration check speed is the minimum
speed allowable at this check distance and is estab-
the speed for the distance 2000

feet short of the go, no-go distance.

lished by obraining

REFUSAL SPEEDS.

‘The highest indicated airspeed to which the aircraft
can accelerate and then stop in the available runway
length is the refusal speed. The refusal speed chart 1s
based on a Military Thrust acceleration to the refusal
speed, and then heavy braking to a stop on a dry,
hard-surface runway, with or without use of drag
chute. The drag chute reduces the distance required
to stop and should be used if possible. The ground-roll
distance required to accelerate to refusal speed can
be found on the takeoff speed versus distance charts.

ROTATION SPEED (NOSE WHEEL-OFF).

Rotation speed (nose wheel-off) is the airspeed at
which stick travel is started. The stick should be
moved aft at such a rate that the aircraft will be in
proper lift off attitude when the recommended lift off
speed is reached. Rotation speeds are shown on the
various take-off ground roll charts.

TAKEOFF SPEED.
Takeoft speed is the airspeed at which the main
wheels leave the runway.

GO, NO-GO DISTANCE.

Go, no-go distance is defined as the distance traveled
in reaching the last 1000-foot
of the refusal distance. This is the point at which the
final decision to continue oOr to abort the take-off is
made. The speed attained at the go,
is defined as the go, no-go speed.

runway marker short

no-go distance

GO, NO-GO SPEED.

Go, no-go speed is obtained by takeoff speed versus
distance charts with the go, no-go distance.

GO, NO-GO SPEED TOLERANCE.

Speed tolerance is the maximum speed deficiency that

7.0, TF-84(R)F-!

is acceptable at the go, no-go distance to ensure a safe

take-off in 90 percent of the available runway.

acceleration s deficient o she oxtent that the speed

tolerance is exceeded at e go, no-go distance, a

serious malfunction of e aircraft is indicated and

the take-off should be aboried.
TAKE-OFF ACCELERATION CHECK DATA.

Take-off ground roll distance curves, and speed v
distance curves, are presented 1o allow the pilot w

determine speed at any distance down the runway
(line speed) during the rake-off ground roil. Stopping
distance curves are presented 10 determine the mini
mum distance required 1 stop from any speed. Using
this information, the runway marker (patnted siripes,
signs, CLC.) at which acceleration is checked can be

chosen so that the aircraft may be stopped on the re

maining runway from norn yredicred speed at thar

point should the take-oif be aborted.

The purpose of line speed s to provide w means
checking take-off acceleration. A check oo the speed
at some point reasonably early in the take-off run wil
allow the pilot o properiy monitor his rake-off run.
1t is possible to predice two line speeds for a given
line or check point on the runway. (a) normal ne
speed which assumes noemal takeoff ground roll dds

(h)

that the entire runway

noline

tance and TVIATITIG speed which assumes

iength will be used for the

take-off ground roll due w0 low acceleration. To mios
mize the number of aborts and assure full utilizavon
of available runway length. the mintmurmn line specd
should be used for the acceieration check. Bf the ob
served speed at the check

the

is acceptable and the ke-off should be continued. i

point is equal 16 or mord

than minimum line speed, ake-oft acceleratior

it is less than the = fmimum line speed the take-oh

should be aborted. Since the check point is chosen s

¢hat the aircraft can be stopped on the remaining

runway from the normal tine speed, it will he les
difficult to stop from a speed less than minimum i
speed.

EXAMPLE:

Determine the GO, MO-GO DISTANCE, SPERED AND
SPEED TOLERANCE

for the following conditions:

Runway Length 9004

Gross Weight 22,300 Ibs
Runway Temperature 359 (9501
Pressure Altitude 7000

Dry Hard Surface Runwas

Zero Wind

Take-off Distance T250

Take-off Speed 158 KCAS (tron

figure A2
120 KCAS (from
figure A2-7

MAYX Refusal Speed

.V 2K
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Procedure.

Using take-off speed obtained from figure A2-1, enter
figure A2-4 at 158 knots CAS (A). Enter chart with
ground roll distance 7,250 ft (B). Proceed downward
from (A) until guide line intersects ground roll dis-
tance at (). Enter chart with max refusal speed 129
knots CAS (D). Follow the curve down and to the
feft until it intersects the refusal speed 129 CAS (F),
Read right to refusal distance 4,500 ft (F). Therefore
the GO-NO-GO distance will be 4,000 feet, ’

Fnter figure A2-4 with take-off speed {A). Proceed
90% of available runway
line 8,100 feet (iD). Follow the curve down and to the
Teft to 4,000 foct intersection {]). Read down to
GO-NO-GO speed (minimum} 117 knots CAS (K).

down until intersection of

To correct GO-NO-GO speeds for prevailing wind
conditions add & air speed for headwind to GO-NO-GO
speed  subtract & airspeed for tailwind from GO-
NO-GO speed.

Exaomple:

Correct the above GO-NG-GO speed (minimum) of 117
knots C'AS for a 20 knot headwind condition.

Enter correction chart on figure A2-4 with headwind
component of 20 knots {L). Proceed up to intersect
dmgamafi tine (M). Read right for GO-NO-GO airspeed
correction (N} 2 airspeed ~ 7 knots.

e

Corrected GO-NO-GO speed =117 + 7 = 124 knots CAS,

TAKE-OFF AND LANDING CROSSWIND
CHART.

The iake-off and landing crosswind chart figure A2—8
determines if 1ake-off and landings, at predicted speed

A2-4

for gross weight, are recommended for the direction
and velocity of the existing crosswind.

TAKE-OFF DATA CARD.

Following is a sample of a take-off data card. For the
data card form refer to Section Il Abbreviated Check
List. Information on this card should be filled out
prior to each flight. This data is obtained by referring
to the Take-off Chart and the Landing Distance Chart
for the aircraft configuration.

TAKE-OFF DATA CARD

Conditions
22,300 LB
9,000 FT
35°C (95°F)

Gross Weight
Runway Length
OAT

Pressure Altitude 2,000 FT
Runway Gradient 0%
Wind 0 KN
Take-off
Take-off Distance 7,250 FT
Take-off Speed 154 KN
Go-No-Go Distance 4,000 FT
Go-No-Go Speed (Minimum) 109 KN
Landing Immediately After Take-off
Approach Speed 195 KN
Landing Ground Roll
(without drag chute) 5,400 FT
Landing Ground Roll
(with drag chute) 3,000 FT




MAXIMUM REFUSAL SPEED

Military Thrust

With Drag Chute

T.0. 1F-84(R)F-"

modeli: (R)F-84F
eng%ne: J65-7
jvei grade: JP-4
fuel density: 6.5 LB/GAL

DECEMBER 1962

FLIGHT TEST

a b [ d dato dote:
3 28 * / H
8 26 data bosis:
2 [ i
| 24 = B e, G s PRESSURE ALTITUDE |— | ‘
= i
3 22 ( a SEA LEVEL |
& I b 2000 FT |
z 2 l ¢ 4000 FT  b— N‘
a d 6000 FT :
318 ] ‘
5 |
O 16 ' - - L | I
|
/OOF I ‘ ‘3
‘ ‘
20°F I ; i
. /4,4 A40°F i R S
ﬁ;,(/ 60°F I
/<\/( | OUTSIDE AIR
/ TEMPERATURE
\\\ S
-\ ) \\ ) \Q )
~. . . .
AN e R
— N L - ]’\ .. ‘ .
80°F ~
100°F />\ l\_¥ S
12C°F / o\
\ 1 L
]
|
o i
h. L

SAMPLE CHART
Not to be used for
Flight Planning

WET RUNWAY MAXIMUM REFUSAL SPEED—KCAS

140

160

180

200

10

DRY RUNWAY MAXIMUM REFUSAL SPEED—KCAS

90

t10

13C

130

178

m s

4000
5000
6000
7000
8000
9000

RUNWAY LENGTH

£
T
£Y
£
£

Pl

10,000 £

|
|

H




T.0. IF-84(R)F~1

MAXIMUM REFUSAL SPEED

Military Thrust

No Drag Chuie

GROSS WEIGHT—-1000 LB

28

26

24

22

20

OUTSIDE AIR
TEMPERATURE

PRESSURE ALTITUDE

E] SEA TEVEL
b 2000 FY
¢ 4000 T
d 6000 T

model: F-84F
engine: J65-7
fuel grade: wpa
fuel density: 6.5 LB/GAL
dota date: DECEMBER 1962

data basis:

FLIGHT TEST

Flight Planning

SAMPLE CHART

Not to be used for

KCAS

WET RUNWAY MAXIMUM REFUSAL SPEED

60 80

120 140

DRY RUNWAY MAXIMUM REFUSAL SPEED-—KCAS

i —— —

110

120

130

140

150

GROSS WEIGHT

a 18,000 LB
b 24.000 LB

© 27.000 18

—
160 180
\\\
“
\\~




MAXIMUM REFUSAL SPEEDS.

These charts show the highest speed to which an air-
craft can be accelerated and still be stopped on the
remaining runway. They take into account gross
weight, pressure altitude, temperature and actual run-
way lengths. The refusal speeds shown are presented
for level, hard wet or dry runways, with or without
drag chute deployed. These speeds were determined
for the clean and externally loaded configurations.

USE
Example: 1 Drag Chute Deployed.
(a) Zero Wind

Determine the refusal speed for an aircraft when the
runway length available for takeoff is 7000 feet. Pre-
vailing conditions are as follows: gross weight 24,000
pounds; pressure altitude 4000 feet; temperature
120°F; dry runway and wet runway; drag chute de-
ployed; zero wind; engine J65-7.

Enter chart at gross weight (A), (24,000 pounds);
read directly across to pressure altitude (B), (4000
fect); then follow a vertical path downward to tem-
perature (C), 120°F; read directly across to runway
length available (D), (7000 feet); read along a ver-
tical path from (D) to scale denoting dry runway,
and read dry runway refusal speed (E), (106.5 KCAS).
To obtain wet runway refusal speed enter correction
chart at dry runway refusal speed (E), (106.5 KCAS);
then follow a vertical path downward to runway
length available (D') (7000 feet); read along a
horizontal path to scale denoting wet runway, and
read wet runway refusal speed (F), (87 KCAS).

(b) Prevailing Wind Condition

To correct for head wind or tailwind use the following
procedure:

Correct for a tailwind by subtracting the tailwind
(knots) from the wet or dry runway refusal speeds.

Correct for a head wind by adding the hes! wind
(knots) to the wet or dry runway refusal speeds.
CONDITION

Correct wet runway refusal speed (F), (87 KCAS)

T.0. 1F-84R)F-"

from zero wind condition o 20 knot tailwind condi-
tion.

Corrected wet runway refusal speed (F) 87 KUAS for
a 20 knot ailwind becomes {F') 67 KCAS.

Example: 11 Drag Chute Not Deployed.
(a) Zero Wind

Determine the refusal speed for an aircratt when the
runway length available for wakeoff is 9300 feet. Pre-
vailing conditions are as follows: gross weight 24,000
pounds; pressure altitude 6000 feet; temperature 60°F
(15.6°C); wet runway and dry runway; drag chuwe
not deployed; zero wind, eagine — J65-7.

Enter chare at gross weight (A}, (24000 pounds).

read directly across to pressure altitude (B, (6806

feet); then follow a veriical path downward 1o fem-

perature (C), 60 F; read directly across o base line

(D) then continue across to runway fength avail-

able (E), (9300 feet); read along a vertical path from
.

(E) to scale denoting ¢ runway refusal speed ana

speed (Fiy, (1255 KCAS
§

read dry runway refus:

refusa

to determine wet runwi speed read along

vertical path from (I3 o prevailing, gross weighs
(A), (24,000 pounds) a: G; from (I read along o
vertical path and from () follow parailel w guide

line until vertical path from (F) is intercepted by

I
{
line from (G) at (H); follow along a horizontal path

to scale denoting wet muvway refusal speed and read

b, {95 KCASY,

(1

wet runway refusal speed
(b) Prevailing Wind Condition

To correct for head tattwind use procedure as

stated in example I,

CONDITION

Correce dry runway refusal speed (Fy, (1255 KCASS
from zero wind condition o 10 knot head wind con-

dition.

Corrected dry runway rofusal speed (¥} 1255 KCAS

for a 10 knot head wind becomes (£')y 1355 KCAS.
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“>ATO IGNITION SPEED MODEL: RF-84F

ENGINE: ]65-3
HARD SURFACE RUNWAY

WITH TWO 1000 LB ATO UNITS
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MODEL RF-84-F WITHOUT ATO
=203° WING FLAPS HARD SURFACE RUNWAY

TAKE-OFF -

SPEED VERSUS DAISTANCE TAKE-OFF AIRSPEED — KNOTS (CAS)

130 140 150 160 170

12

20

15 1

10 10

A AIRSPEED

10 2@ 30 40
HEADWIND COMPONENT — KNOTS

O WIND GROUND ROLL DISTANCE - 1000 FT

|

I ]
| i
kY D}
60 70 80 90 100 110 120 1
CALIBRATED AIRSPEED — KNOTS

30 140 150 160 170

Figure A2—4
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MAXIMUM REFUSAL SPEED 1
Military Thrust T e P ’_EH:FI i HHHH - T
Ne Drog Chute i P L 000 OINHHRR TR H

B A

351 H TTH‘.Q'QQQ :‘ » {:r:%ij; ;_:77 A',L, st

190

170

"
t
e
[ BRI
r =
—t
T i
EEam
T
f
T
T

14 0008

O H T TR HHH

14 000/ RERRT St
Tipr i Eanyssaaiiiisonsisssie

HEG 11 0009 RPN N T

iy

engine: 3J65-3 : '::" , + ] '};:HE‘I;P};” N

150

model: {R)F-84F

130

fvel grade: jp-4

110

fvel density: 6.5 1B/GAL

data dafe: DECEMBER 1962
date basis: FLIGHT TEST

»,:{‘{ 1T 1
iy
B i i i :
HHED - A ot T
H < i Sasahsangsnings: H
1 a e —J EERREUNR T
ARSENRS u SuaNE B! ¢ {3 T e BEYSRENENEN
EuB S Fud <€ T B
& ! el dasRiding -
H ! R Ha aa H
Aal Hit s E
1 =R H H Hr i

SEA LEVEL

2000 FT
4000 FY
6000 FT

“PRESSURE ALTITUDE :

a
b
c
d

I
1T
i
T
I
T

Htaietiesiciset icatanicacapaantiiatic

w = N © o W
[ —

4T 0001 —1HOHEM SS0¥9

Figure A2—7 (Sheet 1 of 2)

A2-18

KCAS

90

10
DRY RUNWAY MAXIMUM REFUSAL SPEED



T.0. IF-84R)F-1

MAXIMUM REFUSAL SPEED

Military Thrust
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TAKEOFF AND i.ANDING HOW TO USE CHART

LANDING CIVEN.
Crosswind 33 knots at 63 degrees

v ' CONFIGURATION to runway. Determine if tokeoff
A speed of 135 knots IAS is recom-
mended for clean aircraft.

SOLUTION:

a. Enter with the maximum gust

DATA BASIS: FLIGHT TEST ENGINE 165 velocity other factors such as fir
imit speed, nose gear limits, etc.

should also be considered).

DATA DATE: 7 JULY 1959 FUEL GRADE: JP-4 b. Determinecoordincles of wind

velocity and direction {a).

c. Proceed vertically to intersect

FUEL DENS"’Y 65 LB/GAL ‘gt:;d representing 135 knots IAS

d. .This point is in the recom-

mended area.

/

e

1
|
J
|
|
|

e

KNOTS

HEADWIND COMPONENT --

5 10 20 30 40 5 | 60

CROSSWIND COMPONENT — KNOTS

Figure A2—8 (Sheet 1 of 2}
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HEADWIND COMPONENT — KNOTS

TAKEOFF AND LANDING LANDING

K(
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10

DATA BASIS: FLIGHT TEST
DATA DATE: 1 JULY 1959

CONFIGURATION
WITH TWC WING

N i TANKS INSTALLED

ENGINE J65
FUEL GRADE: JP-4
FUEL DENSITY: 6.5 LB/GAL

T.0. IF-B4(R)F "

HOW YO USE CHARY

| GIVEN:

Crosswind 33 knots at 63 degrees |

to runwoy. Determine minimum |
takeoff speed for given conditions ;

for aircraft with fwo tanks

i SOLUTION:

I w. Enter with the maoaximum gus?!

. b. Determine coordinates of wind |
velocity and direction {al

c. Proceed

not-recommended areas (bl

i velocity (other foctors such os fite i
I fimit speed, nose gear limits, eic. |
i should wiso be considered). 1

verticaily fo intersect |

: poini between recommended cmdi[f

d. Minimum speed 1435 knots )

7o 1 ST P
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CROSSWIND COMPONENT — KNOTS

Figure A2—8 (Sheet 2 of 2)
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T.0. TF-84(R)F-"

CLIMB — GRAPHICAL

42500 FY

MODEL: RF-84F

45,000 TT

STANDARD DAY

CLEAN AIRPLANE

40,009 F1.

<
)
pas
<
Z

186 37,5002\

CRUISE:CEILING],

g BD f faem s
R S oz
DISTAMCE 1C =g 00T : ’Lg"’/ TIME TO CLIMB
CLIMB - 80 & M: & s 10.5 MIN
> 32.500 T : S CLIMB SPEEDS
et ’ It = ALTIUDE  CAS  MACH
= . FEET  KNOTS  ND
B :a.uoo\q‘ 45,500 20 81
b4 @0a00 295 81
z s8 ¥ 35.000 215 1
2 T “"30.000 00
o R T T T "T.- -CLIMB SCHEDULE
U 25,000 FF
76,900 F1—55 5,900 %8
SER LEVEL 375 57
h

15.B1 I

10.000 F7 USED

5,000 71 600 LB

R L
16 15

CLIMB.
DESCRIPTION.
Climb charts for Military, 98% Military, and Nor-

mal Thrust operation based ¢n a recommended climb

speed schedule, are shown for cach configuration. Time

d distance are plotted against gross weighe with
zuide lines o show the reduction in gross weight
during climb due 1o the fuel used. Service ceiling
100 FPM, Combar Ceiling (500 FPM), Cruise Ceil-

ing (300 FPM at Normal Thrast) and optimum cruise

flight path are superimposed

on the graph.

USE.

obtain

the ¢limb dara desired, enter the proper
climb chart at the gross weighr and altitude at start of
climb. Note the time and distance at this point. From
this ntal altitude poing, trace 2 curve parallel to the
guide ltnes until it intersects the desired altitude at
end of climb. Note the time, distance, and gross weight
at this intersection. The difference between the initial
and final time is the time required to climb. The
difference between inital and final values for distance
and for gross weight gives, respectively, the distance
wraveled and fuel used 1o climb. Since time and dis-

tance are zero at sea level, the time required and dis-

Dota ar of 27 December 1955
8ased on Flight Teut Data

tance traveled may be read directly for climbs starting
at sea level. Fuel used, however, must still be de-
termined by the difference in gross weights. The
example shows the fuel used, distance traveled, and
time to climb from 15,000 feet to 40,000 feet, using
military thrust, clean aircraft, with a gross weight
of 18,000 pounds at start of climb.

Note
Fuel used for start, take-off, taxi and ac-
celeration to climb is not accounted for in
the climb charts.
EXAMPLE:

A, is initial gross weight (18,000 LB).
Ay, s initial altitude (15,000 FT').
A, is initial distance (18 nautical miles).
A, is initial time (2.8 MIN).
By, is final alcitude (40,000 FT).
B, is final gross weight (17,400 LB).
B, is final distance (498 nautical miles).
B: is final time (13.3 MIN).
A.-B. is fuel used (600 L.B).
B.-A, is distance traveled (80 nautical miles).
B.-A, is time to climb (10.5 MIN).



DISTANCE TRAVELED IN CLIMB — NAUTICAL MILES
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Figure A3—1

T.0.

VF—84(R)F -1

MODEL: RF-84F

ENGINE:

165-3
STANDARD DAY

CLFAN AIRPLANE

CLIMB SPEEDS

ALTITUDE  TAS  MACH
FEET  KNOTS NGO
45,000 220 81
40,000 245 81
35,000 275 8
30,000 300 9
25,000 3575
20,000 330 78
15,000 30 67
10,000 35 64
5,000 365 60
SER LEVEL 375 &7

Dota as oF

2?7 December 1955
Based on Flight Test Data
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T.0. IF-84(R)F-1

CLIMB SPEEDS

MODEL: RF-84F - ENGINE:

]65-3 — STANDARD DAY

ALTITUDE  CAS  mauh
FEET KNOTS MO
45,000 220 81
30,060¢ 245 81 o
35,000 275 31
30,000 285 78 0 v
25,000 300 72
20,000 315 66 8 0
15,000 330 55
10,000 335 60
5000 . 345 57 ,
SEA LEVEL 355 54 ) __L )
CLEAN AIRPLANE
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700 \
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Dota as of 27 December 1955
Based on Flight Test Data
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DISTANCE TRAVELED IN CLIMB — NAUTICAL MILES

T.0. 1F-B4(R)F-1

MODEL: RF-84F - ENGINE: ]65-3 — STANDARD DAY
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1] T TngRMAL | SERVICENCE i L
T :
180 T
1. .L N
HIE
i
160 HIHLN
N
H N ; 36% RPM
37,500 FT, [T 3 ;
140 NHHHHE INIHIH PN
N H N i B i
LI 1 ot .
: \\ \\ “1 ‘_L‘
. S CLEAN AIRPLANE
Ny N i
il N i
120 H gasasid 4} "}L"!\;ﬁ L 2 \%
T TN %
= NH i 21‘ ' =
H maa ! ,‘% : 2
PR ; 1,‘ : Z
H 1 L] I —
35,000 FT_{[h L i stettiih f : ﬂ"t | =
100 TP s e ﬂ
e =TSR RS t[ iy 14 g
HH N - ERAE TR ' N———
ikt Sy ; =
‘ss; i [
32,500 FT-_fiit it e SRR 12 e
8“ ‘,5“";‘.‘ HHL :'«,.‘.‘ -
.;N""-:‘ 1 g
30,000 FT—_{1}}} T ath i ' "
By s R 10
R THTRE e i
60 27,500 FT._ it Hiaii I i, i
--z“-:;___ .~‘“"¥-.__‘ N-ih“w
7«_\_»_.’“-“ % P L-;.“ il ‘ 8
25,000 FT—| T T -
' Rty TR T CLIMB SPEEDS
’l f T ALTITUDE  CAS  MACH
40 i § FEET KNOTS  NO
T ] S 45,000 215 86
20,000 FT—(u | / h 40,000 248 80
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Data as of 27 December 55
Based on Flight Test Data
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T.0. 1F-84R}F-1

MODEL: RF84F-ENGINE: J65-3 — STANDARD DAY
CLIMB SPEEDS

ALTITUDE CAS  MACH
FEET KNOTS NO

4 45,000 218 18
40,000 230 .18
35,000 260 16
30,000 270 12
20,000 295 64

CONFIGURATION 10,000 310 .56
CLEAN | TWO 230 GAL CLASS | TANKS SEA LEVEL 340 .51
Data as of 27 December 55
37,500 F1 40,000 FT 42,500 FY Based on Flight Test Data
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T.0. IF-84R)F-1

MODEL: RF-84F - ENGINE: ]65-3— STANDARD DAY
CLIMR SPEEDS

ALTITUDE uad MACH
FEETRNOTS WO
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T.0. TF-B4R)F-1

MODEL: RF-84F -ENGINE: ]65-3—STANDARD DAY CLIVB SPEEDS

ALTITUDE CAS  MACH
FEET KNOTS  NO
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DISTANCE TRAVELED IN CLIMB — NAUTICAL MILES

MODEL: RF-84F - ENGINE: J65-3 — STANDARD DAY
CLIMB SPEEDS
ALTITUDE  CAS  MACH
FEET KNOTS  NO
40,000 735 i8
0 B
100% RPM v 35,000 265 16
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25,000 285 58
20,000 295 64
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CONFIGURATION Data as of 27 December 1955
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T.0. IF-B4R)F-"

MODEL: RF-84F - ENGINE: ]65-3 —STANDARD DAY

96% RPM

CLIMB SPEEDS

ALTITUBE CAS  MACH
FEET KNOTS  NO

35,000 245 13

30,000 255 68

25,000 265 64

20,000 215 60
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10,000 290 .52

5,000 295 A48
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PO, TF-84(R)F-1

MODEL: RF-84F - ENGINE: ]65-3 —STANDARD DAY

CLIMB SPEEDS
ALTITUDE CAS  MACH

FEET  KNOTS  NO 100°% RPM v

40,000 215 72

35,000 240 12
30000 255 68
25000 265 64 . A ‘ ,___i’__

20,000 275 .60 *® o o °*
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10,000 290 53 TWO 230 GAL CLASS 1l TANKS
5,000 300 49
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MODEL: RF-84F - ENGINE: ]65-3— STANDARD DAY

98% y RPM
CLIMB

CLIMB SPEEDS

ALTITUDE  CAS MACH
FEET KNOTS NO

35,000 230 69
30,000 245 65

25,000 255 .61 CONFIGURATION: CLEAN =
20,000 260 57 TWO 230 GAL CLASS | TANKS -
15,000 270 53 TWO 230 GAL CLASS [f TANKS
10,000 215 50 )
5,000 280 47

SEA LEVEL 285 43
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MOCDEL: RF-84F -
ENGINE:

165-3

STANDARD DAY

Date as of

w

96% RPM

ALTITUDE  CAS  MACH
v FEEY KNOTS NO

40,000 210 70

35,000 230 69

30,000 240 65

25,000 250 61

20,000 260 51

‘ 15,000 265 53

L, 10,000 270 49
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RANGE PROFILE CHARTS.

The range profile charts present the range charac-
teristics of the aircraft in a convenient pictorial form
and provide a simplified method of flight planning
for the majority of missions where cruise control must
be considered. This is done by pictorially presenting
the relationship between time, fuel, and distance
obtainable for recommended cruise procedures.

NAUTICAL MILES PER POUND OF
FUEL GRAPH.

Cruise data (nc wind) throughout the speed range
from maximum endurance to Military Thrust are
shown on the Nautical Miles per Pound of Fuel
graphs. Several weights for each configuration are
given at altitudes of sea level, 15,000, 25,000, 30,000,
35,000, and 40,000 feet. Each graph includes specific
range (nautical miles per pound), fuel flow, and
RPM. Also included are curves of recommended cruise
Mach number, maximum endurance, and Normal and
Military 7Thrust. Specific range is plotted against
Mach number,

Cruising range is calculated from the Nautical Miles
per Pound of Fuel graphs on a fuel increment basis.
The smaller the increment of fuel used in the cal-

culation, the greater the accuracy of the range, there-
fore, if a high degree of accuracy is desired, several
increments should be used.

To obtain the cruising range for an increment of fuel,
use the following steps: (If several increments of fucl
are used, repeat the steps shown for each increment
The sum of the individual ranges is the total cruising
range.)

a. Select the proper graph for the aircraft configu
ration and altitude.

b. Determine the average weight of aircraft for the
increment of fuel being considered.

c. Enter the graph it this average weight and the
desired Mach number, or desired RPM, 10 obtain spe-
cific range (nautical miles per 00 pounds of fuel).

d. The specific range muitiplied by the amount of
fuel (pounds 1000 equals cruising range.

e. Determine the approximate fuel flow and RPM
at the Mach number and average weight. When there
is a wind to be considered, multiply the specific range
found in step ¢. by the range factor {ground speed
divided by true airspeed ) to obtain the specific range
for wind. Proceed with steps d. and e. to complete

the problem.

£4-7
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'MISSION PROFILE

MODEL: RF-84F STANDARD DAY

é z ALTITUDE MACH APPROXIMATE
- CRUISE FEET  NO  CAS.KNOTS TASKNOTS FUELLB/HR % MIL RPM
CLEAN AIRPLANE, SETTINGS—__-(__40000 83 255 480 1800 95 )
35,000 .82 280 470 1850 90
30,000 76 290 450 1950 88 )
CROSS WEIGHT 25000 70 295 425 2050 7
15,112 — 18,850 LB 1 20,000 85 300 400 2100 85
15,000 60 305 3715 2250 85
 MILITARY CRUISE 10000 55 305 350 2200 8
THRUST CLIMB SETTINGS 5000 52 310 335 2550 83
TRUE ALY ] 3 32| x 28
MACE CAS 1000 SEA LEVEL 48 20 0 ; 00 . 83
Pi@ HE  KNOTS Y TIME —HOURS:MINUTES w >
T\ B 25 40 o0 0:20 0:30  0:40 0:50 1:00 oy ~D 1:30 1:35
' oYM SRS
:‘ ; ST Ly - / |
1. Fuel allowance for start, taxi and 3 35 | 30000 FT - FUEL ! i i
take-off (465 ib) included. : Rk o - fl * - fREQU IRED (NO wi ND) e ] "—J - !% l
2. No alifowance or reserve for loiter, ' l K : 3020 LB ! ‘ | / Il
descent or landing. : o o N oo .
i N i
3. Use military thrust for climb. (see € 300 30 Y ,’ R / TIME (NO WiND) : : _ |‘
military thrust climb chart for detailed ﬂ [ ' TIME (60 KN H.W )
information) / v , / : /V LR 17 MIN W
4. Cruise ot re:omm{nded Mach No. - 315 25 1 ; [ FUEL REQUIRED
B 'Vfi - } ”FF {60 KN H.w.) 3330 LB
CLIM8 J ! o b (1
SPEED 3t 33 20 ’1 /= / Y 5 j ‘\ ([
SCHEBULE I 14/ 7 - I 0 |
H / § i 1 . B 1 l ] :1
| LEGEND e sa0 15 by / NO) —
9{ w0
Optimum cruise Hight path ’ ! rl . / . YUEFFECT T |
— Line of best range for 54 355 10 : I ) ) i 1 L |; !
constant altitude T T ‘4‘/"—“” ”AW"‘T / : / T I l ! '[ |
- — — — Time {start, taxi and take- -]y / /7, [ L. MAXTMUM RANGE i
off not included) i i | ) ;
g %5 5 DISTANCE T0 FLY - | (NO wWiND )
Fuel ¢ d d } !J it 45007N Mi /e —d= 73738 LB - 747 N Mi
—— ———3738 ib fuel consumed — ] ) ,/ . ,1 / N /77 Lo | l . ,| | |L i
Zero fuel remaining s s g | %\ ] L i : : 4 N / L w‘ ! i 4 l l lL/?{/
0 100 200 300 400 500 600 700
Dot o5 of 27 Dec 1955 — Based on Flight Test Data RANGE — NAUTICAL MILES
MAX IMUM RANGE /\
(60 KN H.W.) 652.5 N MI-
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DESCRIPTION.

These charts give the relationship of time, fuel, dis-
tance, and altitude to maximum range for no-wind
condittons. This relationship 1s based on a mission se-
quence of take-off, military thrust climb, and maxi-
mum range cruise. The fuel curves include a 465 pound
allowance for start, taxi, and take-off, and the fuel used
in climb to each altitude, as well as the fuel required
for maximum range cruise. The time lines include the
time required to climb to cruise altitude but do not
include the time to start, taxi, or take-off.

The line labeled “Initial Climb Path” shows the dis-
tance traveled during the Military Thrust climb from
sea level to cruising altitude, using the climb speed
schedule tabulated at the left of the chart.

As an aid to preflight planning, a line of best range
for constant-altitude flight appears on the chart. This
curve is not a flight path, but a plot of best cruise alti-
tude against distance. For distances greater than those
covered by the curve, use step climb procedure for
lllilxill]lll]] range.

A cruise table gives recommended Mach numbers and
approximate operating conditions for cruise at con-
stant altitude. (Cruise-at-constant-altitude data is given
for each 5000 feet.)

USE.

The charts may be entered with one or more of the
four range factors: time, fuel, distance, and altitude.
By entering the chart with the known factors, the
others may readily be determined. This is for a no-
wind condition. To determine wind effect upon time,
fuel, and distance, compute the average true airspeed
(TAS)-—distance = time, no wind—and apply wind
to TAS to obtain ground speed (G.S.). Then compute
the time with wind (distance—=G.S.). Re-enter the
profile at the cruising altitude and the computed time
with wind to determine the fuel required with wind.

T.0. TF-84(R)F-1

Sampie Probiem I.

Using the example shown, find the fuel required, time.
necessary speed, and power setting to cruise SO0
nautical miles ar 30,000 feet with o head wind of
60 knots in the clean configuration,

a. Enter at 500 nautical mides and 30,000 fees

020 1.8
FIR 6.5 MIN (511 TR

to obtain fuel required (no wind?
b. Time (no wind)
c. Average TAS

(500 = 1.11)

d. Apply wind to obtain G.5.

150 knots

(450-60)
e. Calculate time with 60-knot wind

(500 =~ 390) 128 HR (8 HR 17 MIND

f. Re-enter at cruise altitude at

39 knots

the time with wind. uel

required with wind 33300 LB
g. Determine cruise speed from

table (.76 Mach NO.
h. Determine cruise power setting

from table 890, R M

Samplie Problem 2.

Determine the maximum distance fivable, using clean

aircraft with 3738 pounds of fuel and a 60-knot head

wind.

de of fuel and obtain

a. Eater at 3738 poun

¢

maximum air distance as step chimb (no

wind ) 747 (nautical miles)
h. Time {(no wind} PHIR 35 MIN (158 by
¢. Calculate average TAS

(747 : 1.58; 473 knots
d. Apply wind to obtain G.5. (473-60) 13 knots

e. Calculate distance with wind
(1.58 > 413)

f. Determine step-climb speed

652.5 nauticai miles

0.83 Mach M3
g. Determine cruise power setting from
table 950 RPM

from table
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OPTIMUM RETURN PROFILE

e MODEL: RF-84F —— — ST AY
T B ~-NOTE: in this area cruise —NOTE: In thi i i I
;}Té!iﬂ oas ‘%IB‘IG at initial aftitude altitude a':vd:':uai;:’a?mac&lt’ims REQUIRED ?pulv‘n\[umh:;:;:llrz;:::‘&‘
WO RMOTS  FT TIME —HOURS:MINUTES and cruise at that altituds
a1 245 40 0:20 0:40 100~ = 1:20 ~ 00 2.03
T T T T Tt
porm f 7 1Y CRUISE ALTITUDE %0000 FT 4\ CRUISE TIME ONLY !
Optim: s w5 3 H CRUISE TIME ONLY (NO WIND) / (30 KK H.W.) 1 HR 26 MIN
BEi b4 I HR 20 MON ¢ ¢ ¢ iy i |
T ] b ,;}‘.,, [ R i / i !
tmoothestrangafor 9 300 30 'SEE MILITARY THRUST CLIMB Lot b ' /
conatant alfituds CHART FOR CLIMB SCHEDULE [\ hd
o ™ (TIME TO CLIMB - 10 MIN) ~ o ¥
Climb path guido fi oA s S | S B SO s 0
imb path guide fines 5 e R Tl R | MR T [osm g e
o FUEL REQUIRED (30 KN H,W.) 3020 LB——] /FUEL ON BOARD - 3260 LB
ruol roquired nowm W | TOTAL TIME (30 KN H.¥.) - | HR 36 MIN]S e |5 l
. . f - S TN
e s e /
Timo at cruising altitude g7 340 15 X / l‘ ‘/ ‘ ; ' '/‘ 1 d /FUEZL:,OREL:“”“ OVER BASE
(88 1 ¥ l 4 W | 1 .-
/\ / INITTAL ALTITUDE, 20000 FT +— S
® 10 71 | ] |FuEL REQUIRED (N0 WiND) 2800 LB
- -+ f—+TOTAL TIME Sno WIND) | HR 30 MINYH |70 i Lo
e /1 /./ (1:20 + 210) p g 7y b 1§ it S Y R
w5l NI GaRRa NN , A
' . . 1 ' e
o = \7 / DISTANCE TO FLY - 700 ¥ Mil—— e i
@ w0 SN SIS I N S W A 1 VL i
a 100 200 300 400 500 00
RANGE — NAUTICAL MILES
CRUISE
SETTINGS  ALTITUDE MACH APPROXIMATE
FEEY N0 TCASKNOTS TAS.KNOTS FUELLB/HR % MIL RPM
40,000 83 255 480 1800 95 )
35.000 82 280 a1 1850
1. Fuel required ot any point below the line 30,000 76 290 450 1350
£ROSS WEIGHY of b:m range for c‘onnun' ?lli!vde "ith.o'r 25,000 n
To1z 18950 (3 o e oy aireds, profiloinclodes milbery 20000 &5
2. No alfowance made for loiter, descent or landing. s 89
3. Best cruise diti d ined by int ion of .",’Mv,,
climb path guide linas and lines of best ronge. 8000 52
Dota s of 27 Dac 1953 — Daved an Flicht Tost Date §. Cruise at recommended Mach No. SEA LEVEL
DESCRIPTION. tion can be obtained by considering the head or tail

wind for the time it requires to complete the flight
(neglecting the difference in wind at the lower alti-
tudes, since comparatively little time is spent during
the climb phase).

From the example shown, determine the fuel and time
required to return to a base 700 nautical miles away.
The aircraft is at 20,000 feet with 3250 pounds of fuel
on board in the clean configuration (gross weight
18,362 pounds). A 30-knot head wind is assumed.

a. Enter profile at 700 nautical miles and 20,000 feet
to establish starting point. Fuel required (no wind)
2800 pounds. b. In this area, note that a climb is re-
quired and a step-climb procedure followed. c. By fol-
lowing the climb guide lines, the cruise altitude is
40,000 feet. d. Cruise time (no wind) I HR 20 MIN.

These profiles show the minimum fuel required for
maximum distance (no wind) based on an optimum
flight path from any starting point within the range
of the aircraft configuration. The flight path required
is indicated by the different shaded areas and the notes
relative to them. The fuel curves are based on a mili-
tary thrust climb to, and recommended cruise at, the
optimum altitude. The military thrust climb speed
schedule and recommended cruise settings are tabulated
on each chare. No reserve for descent and landing has
heen included. The time shown at the optimum alti-
sude is cruise time only; it does not include the time
required for the climb o optimum altitude or any
allowing for descent, fviter, and landing.

USE e. From the military thrust climb chare for clean con-
The chart may be entered at the initial altitude with figuration — time o0 climb 10 MIN. f. Total time
sither the fuel on board, {(to determine the distance (no wind) (d 4 e) 1 HR 30 MIN. g. Average TAS
available) or with the distance to be flown (to deter- (distance -+ total time) 467 knots. h. Average ground
mine the fuel rrequired). “The shaded area in which the spee(l (TAS — head wind) 437 knots. 1. Total time
initial point falls establishes the cruising procedure to (wind) (distance - AVG GS) | hr 36 MIN. j. Cruise
he used, as stated in the note celative to the area. The time (wind) (i — e) 1 HR 36 MIN. k. Using the
time required to fly the distance is the time at cruise cruise time (j) on the profile, backtrack down the
altitude (obtain from profiie), plus the time required climb path from the line of best range to 20,000 feet
o climb (obtained from graphical military thrust to obtain fuel required (wind), 3020 pounds. 1. Fuel
climb chart). remaining over base at altitude (3250 — 3020) 230
The effect of wind must be applied to obtain the actual pounds. m. Use the flight path originally determined
fuel and time to fly the distance. A close approxima- at no wind.
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PART 5 ENDURANCE
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T.0. TF-B4R)F-1

MAXIMUM ENDURANCE

| MODEL: RF-84F — — STANDARD DAY
) CLEAN AIRPLANE] 2. 2w 2 = = 2 2
40 82 8 J g g g 8 8
i b4 YO v 170 17T 17T V1
FUE\EO?';ESO‘RD ;TLEND FUEL REQUIRED TO LOITER
r s _
0 :b 738 LB
35 N | »
EROSS WEIGHT
15,112 — 18,312 16 ! ‘ \ M/
" [ FUEL ON BOARD - 1000 LB
: (6ROSS WEIGHT - 16112 LB)
| LOITER ALTITUDE - 35000 FT
I A ‘
» | | _
7 | | | [
. |
= Tt ‘T | i /
b L
= | oesireo Lorver Tie '/
7. Loiter ot recommended CAS RECOMMENDED E i ) >{> N 30 MIN 1
2. Maintain constont oititude LOITER 25 i
CONDITIONS- \ ; ;
PPROXINATE A | |
ALTITUDE  MACK :
FEET NG GASKNOTS TASKMOTS FUELLB/HR % MIL RPM " | <-’/ FINAL T"MF - ””“”' i
4000 74 225 428 1600 83 | T ! y / !
(e &1 755 385 7550 (1D ] || v E
30000 50 725 355 7550 | IMITIAL TIME - 41 MIN f
25000 54 220 325 1550 83 | [ 1 ! / : P 7 1
20000 48 220 255 1600 81 5 1 ; L ;
15000 43 215 270 1650 80 | / / ‘ i ‘
10,000 .39 218 250 1750 19 | i 1 }
5000 35 210 230 1900 78 | i i
SEA LEVEL 37 219 216 2058 77 0 | / ! i
o 10 2 30 4 50

Data as of 27 Dac 1955 -~ Based on Flight Test Data

DESCRIPTION,

These profiles show the maximum time available for
the fuel on board when loitering at a constant altitude.
The recommended calibrated airspeed (CAS) and the
approximate operating conditions are tabulated on
each chart for rhe average gross weight

USE.

'T'e determine the time available for a given amount of
fuel: Enter the chart at the amount of fuel on board
at the start of loiter and the flight altitude; note the
inicial rime. Re-enter the chart at the amount of fuel
on board at the end of the endurance flight (initial
fuel on board less fuel t¢ be used) and read the final
time. The difference between the initial and final time
is the time available 1o loiter at constant altitude.
To obtain the fuel required to loiter a given time:
Inter the chart at the amount of fuel on board ar the

A5-2

TIME —MINUTES

start of loiter and flight altitude; note the initial time.
Re-enter the chart at the time at the end of loiter
(initial time less time to loiter) and read final fuel
on board. The difference between the initial and final
fuel on board is the fuel required to loiter.

From the example shown, determine the fuel required
to loiter at 35,000 feet with no external load for 30
minutes. The fuel on board at start of loiter is 1000

pounds (gross weight == 16,112 pounds).

a. Initial time at 1000 pounds and
35,000 feet

b. Final time (0:41 — 0:30)

c. Fuel on board at end of loiter
(11 MIN at 35,000 feet)

d. Fuel required to loiter (1000 — 262) 738 pounds

225 knots

41 MIN
11 MIN

262 pounds

e. Recommended loiter CAS
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OPTIMUM MAXIMUM ENDURANCE PROFILE

AFFROXIMATE

4000 74 225 425 1600 L
‘ 35000 &7 125 385 1550 87
- - 30,000 &0 225 355 1550 85
CLEAN AIRPLANE : ; 720 375 550 T,
( 20000 48 220 295 1600 [T,
15000 a3 il i) L] B
10000 38 718 250 1750 FR
5000 35 210 230 1900 18 R
HORMAL SEA LEVEL 32 718 210 7050 7 N
THRUST CLIMB fsqu 2ss & [3 !’g ul ; |
TRUE AT 12 — 18, .
MACH CAS 1000 RECOMMEMNDED
NO  KNOTS FT NOTE: in this ates LOITER
80 240 40 / / -~ lgiter at initial altrtede COMDITIONS
£ 14
g8 20 35 : / ol
BEST ENDURANCE ALTITUDE -_ |1 b ek aiiuge amg. 3 i
s 20 20 20000 FT | | AT Iiter  that altitude CLIMB REQUIRED
P I N fods ] i
il L A’ /b‘ 7/ |
i . Y - /\
» 5 25 TIME FROM INITIAL ALTITUDE /’ / (// /)’ i
HB5£1T0 START OF DESCENT - 8.5 MIN—7/1—> L od /e
| Y1/ A [
: %4 = i by
6 305 20 | y. 1 |
| " 5 AUBABREER
TIME To DESCEND - "]}/ / 1 S
52 315 15 \ / / / ! 1 J
25 MIN X ) FTTRITIAL ALTITUDE - 10000 FT
- b -
7 d» FUEL REMAINING - 800 LB
58 320 10 i / Y (N | !
l‘ / / N a / | Q[] J | 1. Maximum range descen? (use idie power,
= -ttt o Y speed brakes closed, descend at 192 knot
- wm 5 '_’ /7( 55'/ S \ §./ ?§/ |§§/ ‘ CT;)_ akes ed, desce nots
V4 S/ 7 / 7 \ 2. toiter at recommended CAS
- 2 "‘/ / I~ ‘ 3. Use normal thrust for climb. (see normal thrust
s \/ climb chart for detoiled information) N (-
Kl 335 0 v 5 | 4. No allowence or reserve made for Iundin;\}\ CLIMB
0 1 20 30 50 60 c
TIME—MlNUQ Date it of 37 Dec 1955 - Based on Flight Test Dato SCHEDULE
TOTAL TIME AVAILABLE - 33.5 MIN
(INITHL ALTITUDE TO LANDING PATTERY:
DESCRIPTION, falls establishes the flight paih 1o be used, as stated

These profiles give the maximum time in the air for
the fuel remaining, based on an optimum flight path,
from any starting altitude. The flight path required
is indicated by the different shaded areas and the notes
relative to them. Time and fuel lines shown are based
on a normal thrust climb to best endurance altitude,
loiter at the altitude, and a maximum-range descent to
sea level (no reserve for landing). The loiter speed
‘hedule is tabulated below the chart.

USE.

The chart may be entered at the initial altitude with
either the fuel remaining (to determine the time avail-
able) or the time desired (to determine the fuel re-
quirement). The shaded area in which the initial point

in the note relative o the

aren

From the example shown, determine the time avaii-
able and necessary flight pati: 1o remarn aloft wirh 800
pounds of fuel remaining at 10000 feet in the clean
configuration.

a. Enter profile at 16,000 feei and 800 pounds of
fuel remaining to establish swarting point. Total ume
available is 33.5 min.

b. In this area, note that a <iimb is required,

o

-

c. By following the climb guide lines, the best
durance altitude is 20,000 fee:.

d. Descent time from 20000 feet to sea ilevel is 25
minutes.

¢
{

e. Elapsed time from stari of climb 1o start of

descent is 8.5 minutes (33.5-251.

A5~
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PART 6 DESCENT
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DESCENT.

I Two types of descents are shown for all configurations.
formation descents and maximum range descents.
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PART 7 LANDING

TABLE OF

Landing Distances

Approach and Landing Speeds

Landing Distances — No Chute

Landing Distances — With Chute

Runway Condition Reading

CONTENTS
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LANDING DISTANCES.

Landing ground roll distances and total distances to
clear a 50-foot obstacle are shown in the clean and
externally loaded configurations. The distances are
computed for a condition with flaps down and speed
brakes closed. The following conditions are also
considered: dry hard-surface runway; temperature,
—20°C thru 60°C (4°F thru 140°F) pressure altitude,
sea level through 6000 feet; gross weight, 15,000
through 23,000 pounds; and head winds, 0 through 50
knots, The recommended indicated airspeeds for the
approach, over a 50-foot obstacle, and touchdown are
listed on the graphs. Following is a sample of the
fanding data card. For the data card form refer to
Section 1I Abbreviated Check List. Information on
this card should be filled out prior to each flight.
This data is obtained by referring to the Landing
Distance Chart.

LANDING DATA CARD

Conditions :
Gross Weight 16,500 LB |
Runway Length 9000 1T
OAY 35 00 (95 1
Pressure Altitude 2,000 1Y
Runway Gradient 007
Wind g KN

Landing ‘
Approach Speed 170 KN

Landing Ground Roil { without drag

chute) 4.000 11
Landing Ground Koll {with drag

chute) 2,300 FL

AT
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DATA AS OF: 3 JULY 1963 RUNWAY CONDITION RF.G4F

DATA BASIS: THEORETICAL DATA LANDING DISTANCE CHART ENGINE: JES-W-3, B-3, W-7, B-7
FLAPS DOWN ol e en

WITHOUT DRAG CHUTE

SPEED BRAKES CLOSED

When other than dry conditions exist on active runways, base operations officers are responsible for deter-
mining and relaying fo the base weather station the type of runway covering and the relative slickness of the
runway as determined by the James Brake Decelerometer. This information is transmitted as part of the teletype
weather sequence. This number will be either a one or two digit number and is referred to as the runway condi-
tion reading. ‘This number will be foilowed by the letter **P"" if the runway is patchy. A report of SLR14P would
indicate slush on the runway, RCR of 14, and patchy conditions.

INSTRUCTIONS: CORRECT YOUR STOPPING
DISTANCE BY ENTERING CHART WITH PLANNED GRRYOUND ROLL - 1000 FT
PLANNED GROUND ROLL, MOVE VERTICALLY (DRY RUNWAY)
TO THE LATEST RCR, THEN HORIZONTALLY 2 14 6 8
TO THE LEFT TO OBTAIN THE RCR GROUND T \ \
ROLL. W
* NIRRT
NN
NS L P
‘3 *‘Q%W;\ Ll
h \ thi : i i
 ANNNNSNHHIER I
K NERORY ; E
EXPLANATION OF TERMS O\ RN |
| AV i
. RCR — RUNWAY CONDITION READING o !\\ W \\»\\: A N ai
P .. PATCHY s BN U RO 5
o \\ N ‘ N |
SLR — SLUSH ON RUNWAY | g ‘\‘ \ ‘\ X A \-: i
LSR — LOOSE SNOW ON RUNWAY o " NN RRRERROY i
PSR — PACKED SNOW ON RUNWAY 9 \.\,\ \ \.\.‘?\\N\(\is\‘ R ‘L i
IR — ICE ON RUNWAY o ,\ﬂ,\**\ NN NN
z \ NN RN T
2 AR R AL
NN N NN ORI NROR
4 g _\‘ 'AS,F\“\ ‘s_ ) ~SL‘NXIL{%3<‘%
NOTE o BRI R NNE
N - . \ \ - NOTINTNG
e IO RN
IF NO RCR IS AVAILABLE, USE 12 FORWET | 8 BTN TN IR N NN NN N NSO 7
RUNWAYS AND 5 FOR ICY RUNWAYS. FOR € Rl VR NN NN \U
iCAD REPORT OF GOOD, USE RCR23; FOR VNG NN NN RO N s
MEDIUM USE RCR12; AND FOR POOR RCRS. 10 VB INTNOINTIN ,‘Nﬁg ;\‘1:\1'
IR NN ININ N s
THINTININT NN N NN
4 = - 4 s
N \\{l‘l‘l ‘\’fw
12 1 NN NLINGN \“\hfﬁ\ti#\’”
¢ 4756 T8 9 0 112
|

Figure A7-5
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T.0. 1IF-84(R)F~1

DATA AS OF: 3 JULY 1963 RUNWAY CONDITION RF-84F

DATA BASIS: THEORE RCAL DATA LANDING DISTANCE CHART ENGINE: }65-%-3, 8-3,
SPEED BRAKES CLOSED w-7, B-7
WiITH DRAG CHUTE IDLE POWER

~ When other than dry conditions exist on active runways, base operations officers are responsible for deter-
mining and relaying to the base weather station the type of runway covering and the relative slickness of the
runway as determined by the James Brake Decelerometer. This information is transmitted as part of the teletype
weather sequence. This number will be either a one or two digit number and is referred to as the runway condi-
tion reading. This number will be followed by the letter *P*’ if the runway is patchy. A report of SLR14P would
indicate slush on the runway, RCR of 14, and patchy conditions.

INSTRUCTIONS: CORRECT YOUR STOPPING .
DISTANCE BY ENTERING CHART WITH PLANNED GROUND ROLL -~ 1000 FT
PLANNED GROUND ROLL, MOVE VERTICALLY (DRY RUNWAY)

TO THE LATEST REPORTED RCR, THEN 2 4 3 8
HORIZONTALLY TO THE LEFT TO OBTAIN i T — \

THE RCR GROUND ROLL. !

N

EXPLANATION OF TERMS 4

RCR — RUNWAY CONDITION READING
P — PATCHY
WR — WET RUNWAY
SLR - SLUSH ON RUNWAY
LSR — LOOSE SNOW ON RUNWAY
PSR —~ PACKED SNOW ON RUNWAY

6‘ .

T
A(T
:
Jr eyt

T
o

NOTE

‘00,
1

T
1 ‘\
LIS SN RN
} ——
; t
P

IF NO RCR IS AVAILABLE, USE 12 FOR WET
RUNWAYS AND 5 FOR ICY RUNWAYS. FOR

ICAO REPORT OF GOOD, USE RCR23; FOR THOT
MEDIUM USE RCR12, AND FOR POOR USE EESSIRsEN
RCR5. HbH
10§ ;

GROUND ROLL USING RCR - 1000 FT

N SN

12

Figure A7-6
AT-7



T.0. IF-84R)F-1

DATA AS OF: 3 JULY 1963 RUNWAY CONDITION RF-BAF
DATA BASIS: THEORETICAL DATA LANDING DISTANCE CHART ENGINE: J65-W-3, B-3, OR W-7, B-7
IDLE POWER

SPEED BRAKES OPEN
WITHOUT DRAG CHUTE

When other than dry conditions exist on active runways, base operations officers are responsible for deter-
mining and relaying to the base weather station the type of runway covering and the relative slickness of the
runway as determined by the James Brake Decelerometer. This information is transmitted as part of the teletype
weather sequence. This number will be either a one or two digit number and is referred to as the runway condi-
tion reading. This number will be followed by the letter *’P*" if the runway is patchy. A report of SLR14P would
indicate siush on the runwaoy, RCR of 14, and patchy conditions.

 INSTRUCTIONS: CORRECT YOUR STOPPING
DISTANCE BY ENTERING CHART WITH PLANNED GROUND ROLL - 1000 FT
PLANNED GROUND ROLL, MOVE VERTICALLY (DRY RUNWAY)
TO THE LATEST RCR, THEN HORIZONTALLY . >
TO THE LEFT TO OBTAIN THE RCR GROUND 2- 4 6 Y8
ROLL. - I — ,
LR
Nl
SN | +
NG !
AR |
AR L
. NN NN ! '
EXPLANATION OF TERMS 1 (RN :
\ \ \\\ Y \\
- \\\\\\EN\:\\}, N
RCR — RUNWAY CONDITION READING AT RN Hirth
P - PATCHY S AN O \:f:*\i:\‘ ,
WR — WET RUNWAY = A RS
SLR — SLUSH ON RUNWAY ! \ RN
LSR — LOOSE SNOW ON RUNWAY ot SR NS
PSR — PACKED SNOW ON RUNWAY o2 XN ORI
NN NN
IR - ICE ON RUNWAY 2 \\ \:\:\ N
» \ A NN NSO NA
2 A \\ \\\\“\\ N : x: UL
3 AN AR \j\\ NN
o) : N Kresey
g NN RN RN Q‘Sﬁe{;
Z0 INTNUN NN N RN N
NOTE 5K \ NN AN NN R RONNG 19
o i NN NG NN NJ18
& | A NN NNORNTN,
IF NO RCR IS AVAILABLE, USE 12 FOR o \ 'ﬁa\i\ \ \N \\ 1M| ) :,
WET RUNWAYS AND 5 FOR ICY RUNWAYS. ' NN \g[xh» N, X e
FOR ICAO REPORT OF GOOD, USE RCR23: ' (NN VN NN
FOR MEDIUM USE RCR12, AND FOR POOR 10 | \ i _11]5
USE RCRS. \ i NN
| NN \ ! N 114
VIRTTNTTNTINON DR NG
1 { \i \ \ ‘ \ \i \ h\ \\ M:l:;
I \\P\ ‘J\\:f : \N\ T i: Il“
| :~:1\? NN
i HIN N NN 112
12 i pihitd j41__1<5‘_ 6_J_L 7_LL84_9LA_1‘0__”._._:
Figure AJ.7
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PART 8 COMBAT PERFORMANCE
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T.0. 1F-84(R)F-1

MODEL: RF-84F

WMT¥ALLOWAN CE CHART

ENGINE: _STANDARD DAY
AT A i TR I T

s R il it ii M Jf&
D | L e %i i ?{ ﬂ W? il
2 : i I$H i e

<_ %, i ’}’fzi Jj ,{*j H ! TMIL i iL |
I 1 2= Y (i gt i ‘ I
— : il 1 ‘r it h “ ll
[ ERItHHH pibbilh ttalh it I il
. W‘ i a A ‘#i g ‘{ i I
COMBAT TIME - 20 mN-DJ i L i m t % 1,;11 Ht ik ! H
g v Gt IR gl i

T
ARttt %
N 1 1
- & HAH £ ;,4’ £
=T O e
f"" COMBAT ALTITUDE - 35000 FT
=l s i HnnALL
= 1/ 7 P H
f:(m jpeses L H
ﬂ}i il Byt
COMBAT FUEL - 2200 LB
AT AU
9 10 0 30 4 0
TIME — MINUTES
DESCRIPTION. USE.

Enter the chart at the combat altitude and the fuel
quantity to be used for combat to obtain the time

o

I'he Combat Allowance + shows the relationship

he.z\,jvcen time and f“:CE_ with changes in ;1lutt.|de at available. Enter at the altitude and time available for
Mititary and Normal Thrust settings. Combat time or combat to obtain the fuel required.

fuet may be determined from this chart for a given Using the example shown, obtain the time available
thrust setting. The time limirations for Military for a combat fuel allowance of 2,200 pounds at Normal
Thrust operation are shown. Normal thrust does not Thrust and 1,000 pounds at Military Thrust at 35,000
have a time limitation. feet.

Military thrust— 20 min
Normal thrust — 49 min
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PART 9 MISSION PLANNING

SUMMARY.

Check your flight plan during the actual flight to
determine whatever deviations exist. These deviations
may be applied to the reserve expected at the desti-
nation. The most important factors to consider are:
Fuel used during start, taxi, and take-off. (The profile
allows 465 pounds for this phase.)

Wind effect.

Deviation from the recommended climb schedule.
Deviation from the recommended cruise settings.
Variation in engine performance.

Navigational errors, formation flight, and fuel actually
aboard at take-off.

SAMPLE PROBLEM.

This sample problem combines the use of the charts
and graphs in this section to plan a mission.

A combat mission is to be flown using two 230 gallon
drop tanks which are to be dropped prior to combat.
Prepare a flight plan based on the following data:
450 nautical miles
30 knot head wind
to combar area
45 koot tailwind
from combat area

Distance to combat area

Winds .. .

Time required at Military
Thrust for combat
Total fuel on board

TAKE-OFF.

Obtain the take-off distance from figure A2—1.

10 MIN
6728 LB

Altitude Sea level
Temperature 15°C (59°F)
Gross weight 22,410 LB
Wind . o None
Ground roll distance 5000 FT
Total distance to clear 50-foot obstable 6350 FT

Take-off speed 157 knots IAS

INBOUND TC TARGET.

The inbound leg to the combat area may be deter
mined directly from the Mission Profile chart for two
230 gallon drop tanks. The profile includes a 465
pound fuel allowance for start, taxi, and take-off, as
well as fuel required for ciimb and cruise.

150 nautical miles

35,006 1

. Distance

=

b. Cruise altitude

c. Fuel required (no wind) from profile 3340 LB
d. Time (no wind) from profile T HR T MIN
e. Average TAS (a g 442 KN
f. Ground speed {e — 30 knots} 412 KN
g. Time with wind (& = ) I HR 6 MIN
h. Fuel required (with wind) from profife 3500 LE

.77 Mach NO.
G20, RPM

-

. Cruise speed

Cruise power setting

e

k. Military Thrust climb speed
schedule {See figure A3—4:

COMBAT ALLOWANCE.

The tanks are dropped during cruise, prior t¢ entering
combat. From the Combat Allowance chart (figure
A8—1), obtain the fuel required for combat at 35,000
feet.

Combat — Military Thrust (18 minutes) 500 LB
Determine the weight and fuel remaining at the end
of combat.

Take-off, climb, and cruise fuel 3500 LB

Combat fuel SO0 LB

Total fuel used 1000 LB

Fuel remaining (6728 pounds —4000

pounds) 3728

Two 230 gallon drop taunks 570

Gross weight (22,41¢ pounds —4000

i e TR
pounds —570 pounds 17840 L3

AB-1
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RETURKN,

Assume the return is started 500 nautical miles from
base atr an altitude of 25,000 feer. Use the Optimum
Return Profile for the clean configuration.

a2. lJistance 500 nautical miles

b Alritude 25,000 FT
c. Fuel required {no wind} from profile 1950 LB
d. Cruise altitude 40,000 FT
e. Cruise time 56 MIN
£. Time to climb at Mifitary Thrust —

clean (25,000 feet to 40,000 feet)

Bross Weﬁght 17,84G pounds 8 MIN
g. Totl time {e + ) i HR 4 MIN
h. Average TAS (a & g; 469 KN
i, Ground speed (h -+ 45 knots) 514 KN
k. Cruise time {j — {) 50.4 MIN
;. ‘Total time with wind {(a =) 50.4 MIN
1. Fuel required (with wind) from

profile 1735 LB

0.83 Mach NO.
95% RPM

0. Fuel remaining over base (2728 pounds
—1i) 993 LB

m. Cruise speed

n. Cruise power setting

A9-2

DESCENT.

Obtain the fuel required to descend to a sea level base

from 40,000 feet. (See figure A—40.)

Recommended descent fuel required 80 LB
Fuel reserve for landing (993 pounds —

80 pounds) 918 LB
Aircraft weight for landing . 16,130 LB

LANDING.

Use Landing Distances chart (figure A—45) for clean
configuration.

Altitude Sea level
Temperature 15"°C (60°F)
Gross weight 16,130 LB
Ground roll distance 3420 FT
Total distance over 50-foot obstacle 5520 FT

165 KN IAS
145 KN IAS
130 KN IAS

Approach speed
Over 50-foot obstacle speed

Touchdown speed
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Fuel Tank Selector ) 7-6 Control 4-5 Inverted Spins . 6-8
if Pylon Tanks Stop Feeding 7-9 Camera Compartment Temp Inverter Failure 3-21
Operation with Various Fuels 7-6 Indicator 4-7 Inverter Failure Induatmg
Pylon Tank Air Pressure Switch 7-9 Camera Power Switch 4-5 Lights . o 132
Pylon Tank Feeding 7-8 Cockpit and Camera Inverter Switches . 1-32, 4-30
With Type 1 or Modified Compartment Temp
Type I 230-Gallon Tanks 7-8 Controls ... 4-5 J
With Type I 450-Gallon Shutoff Switch . 4-4 Jet Penetrations and Low Approach 9-2
Tanks 7-8 Cockpit Air (ondmomng 4-2 Jettison All Stores e 3419
With Type II or IV Cockpit Pressure Schedule . . 4-4 Jettison External Stores = . . .57
450-Gallon Tanks 7-9 Side Air QOutlet Shutoff . 4-2 Jettison Limitations ... . 5.6
With Unmodified Type 1I or Heading Indicator Slaving Switch 4-34 Jetuson Inboard Pylons ... ... .. ... 3-19
1V 230-Gallon Tanks 7-8 High Stick Forces . . 3-24 Jettison Limitations .. 5-6
Pylon Tank Pressurization 7-9 Hot Cockpit Procedure ... . . 3-12 Jettison Outboard Pylons ... 3-19
Fuel System Operating During Hot Weather and Desert Jettison System . o121
Generator Failure 3-23 Procedures o o 9-12 External Stores Arming Switch .. 1-22
Fuel System Warning Lights 1-23 After Takeoff 9-12 External Stores Jettison Button .. 1-21
Fuel Tank Quantity Selector Before Entering the Aircraft 9-12 Pylon or Tank Jettison Switch .. 1-22
Switch 1-24 Landing . L 9-12
Fuel Tank Selector t-20, 7-6 Parking TR 9-12 L
Fuel Volume Switch 1-24 Starting the Engme s 9412 Landing .. 2-16, 9-11, 9-12
Fwd Pump Pressure Warning Light 1.22 Takeoff . . 9-12 Cross Wind Landmg e 2-17
Hydraulic Power Supply Switch . 7-10 Emergency Landing . 2-17
G Emergency Hydraulic Power 7-10 Landing on Wet or Icy Runways 2-17
General Flight Characteristics 6-2 Hydraulic Power Supply System . 1-34 Landing Pattern . 2-14
Design Dive Speed 6-9 Hydraulic Pressure Gage . 1-34 Landing with External Load .. 2-17
Dive Recovery 6-10 Utility Hydraulic Supply System = 1-36 Minimum Distance Landing
Effect of Airspeed on Max Load Hydraulic Power Supply System Roll on Dry Runway — with
Factor 6-5 Failure 3-23 or without Drag Chute 2-16
Flight Controls 67 Power Hydraulic System ‘Failure 3.24 Normal Landing . 2-16
Maneuvering Flight Utility and Power Hydraulic Touch and Go Landing o 2-17
Characteristics 6-7 System  Failure 3-24 Landing Gear Extension while
Minimum Flying Speeds -2 Ultitity Hydraulic System Failure 3-24 in the Air 3-25
Generator Failure 321 Hydraulic Pressure Gage 1-35 Landing Gear Position Indicators . 1-44
Fuel System: Operating During Landing Gear Retraction while
Generator Failure 322 i on the Ground 3-25
Generator OQut Warning  Light 1-27 Identification Radar Control Landing Gear System 1-43, 7-10
Generator Switches 1-27 Pancl 4-13 Landing Gear Selector Handle 1-43
Go-Around 2-18, 2-17 if Enginc Fails to Stop When Landing Gear Warning System . 1-44
Grid Dimmer Switch 4-45 Throttle Is Closed 2-19 Landing Gear Warning
Grid Rotation Switch 4-45 iFF/SIF 4.13 Silence Button 1-45
Ground Handling on lce 9-7 EF/SIF Set — AN/APX-25 4-13 Landing Gear Warmng Test
Ground Test Before Taxiing 4-31 Identification Radar Control Button 1-45
Gunnery Equipment 4-36 Panel 4-13 Landing Gear Position Indicators 1-44
Gun Heater Switch 4-37 If Pylon Tanks Stop Feeding 3-17, 7-9 Emergency Landing Gear
Gunfire Operation 4-37 IFR Leitering and Holding Pattern 9-4 Release Switch 1-44
Gud Sight 4-36 Ignition [-12 Landing Gear System Failure 3-25
Gun Sight Dimmer Congro! 4-36 Inboard Pylon 6-9 .mding Gear Extension while
Stick Trigger 4-37 One Full 450-Gallon Tank or in the Air 3-25
. Special Store 6-9 Landing Gear Retraction while
1 inflight Operation 4-32 on the Ground 325
iteading lndicator 4-34 Corrective Action 4-33 Landing Gear Warning Silence
Heading Indicator Fast Slaving Disengagement of Autopiloc 4-33 Button 1-45
Switch 4-34 Emergency Operation 4-33 Landing Gear Warning System 1-44
Heading Indicator Slaving Engagement of Automatic Landing Gear Warning Silence
Switch £.34 Altitude Control 4-33 Button 1-45
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Landing Gear Warning Test
Button .
Landing Gear Warning Test
Button
Landing Lights
Landing Lights Switch .
Landing Lights Switch
Landing on Wet or Icy Runways
Landing on Wet Runways
Procedure
Landing Pattern
Landing with External Load
Landing with Flat Tire
Landing with Main Gears Down

and Nose Gear Up or Unlocked

Landing with Main Gear Up or
Unlocked
Landing with Unbalanced External
Load
Landing with Utlity Hydraulic
System Failure
Landing with Wheels Retracted
Left Console
Left Handgrip .
Left Oblique Camera Sight
Level Flight Characteristics
Cruise and High Speed
Low Speed
Lighting Equipment
Cockpit Light
Console and Instrument Panel
Lights
Exterior and Interior Light
Controls
Instrument Lights
Instrument Panel Light
Switches
Landing Lights
Landing Lights Switch
Position Lights
Taxi Lights

Liquid Oxygen System
Loadmeters
Loss ot Engine Oil Pressure 3-7,

Low Pressure Gage
Low Speed
M

Main Difference Table
Main Fuel Control

Main Gear Tire Failure on Takeoff

Main Instrument Panel
Main Tank Booster Pump Failure
Main Tank Low Level Warning
Light
Mancuvering Flight
Accelerated Stall Pitch
Buffet Boundary
Maneuvering Flight
Characteristics
Manual Bailout Procedure
Manual Canopy Jettison Switch
Manual-Preset-Guard Selector
Switch
Master Controls
External Operate Switch
Indicator Test Switch
Intervalometer
Operate Switch
Power Switch and Indicator
Light
Ready Switch and Indicator
Light
Maximum Glide
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Puge item Puge
Maximum Glide with Dead Engine 3-8
1-45 Maximum Glide 3-8
Maximum Gross Weight 5-8
1-45 Mechanical Advantage Indicator
4-18 Light 1-40
4-18 Microphone Press-to-Talk Button 4-11
4-18 Minimum Distance Landing Roll
2-17 on Dry Runway — with or
9-6 without Drag Chute 2-16
9.6 Minimum Flying Speeds -2
2-14 Miscellaneous Equipment 4-46
2-17 Anti-G-Suit Provisions 4-46
3-13 Missed Approach Technigues 9-4
Mode Selector Switch 4-43
3-12
N
3-13 Navigation Equipment 4-34
Batori Computer 4-3G
3-13 Clock 4-35
Heading Indicator 4-34
313 Heading Indicator Fast
312 slaving Switch 4-34
1-8 Heading Indicator Slaving
1-56 Switch 4-34
4-45 Operation 4-35
6-4 Setting Heading Indicator 435
6-4 Uiing the Heading indicator
6-4 - In FPurns 4-35
4-17 Using the Heading Indicator
4-18 — Straight Flight 435
Heading Indicator Controls 4-35
4-17 Plotting Board 1-36
Night Flying 9-9
4-18 Normal Landing 216
4-17 Normal Spin Recovery 6-8
Nose Gear Tire Failure on
4-17 Takcoff 383
4-18 Nozzle Disconnect Switch 4-27
4-18
4-19 O
4-18 Ot} Pressure Limits 5-5
4-19 O1l Syceem I-17
1-72 O1l System Failure 3-7
7-6 At First Indication of il
/"le System Malfunction 37
G- Loss of Engine Oil Pressure 37
On Takeoft 31t
It Commirted 311
i-4 If Not Committed 311
1-5 Operating  Limitations 5-7
3-13 Operating Limits 5.9
1-6 Operating Limits 5.9
317 Operation of Communication
Equipment 4-9
1-23 Operation of TACAN
6-4 (AN/ARN-6) 416
6-6 Operation Under Instrument
6-6 Flight Conditions Q-1
During Instrument Cruising
6-7 Flight 9-4
3-16 IER Loitering and Hold Pattern 9-4
1-52 Instrument Approaches 9-4
Instrument Climb 9-4
4-11 Instrument Descents 9-4
4-38 Instrument Letdown 9-4
4-41 Instrumient Takeoff and
4-41 Initial Climb 94
4-38 Jet Penerations and Low
4-38 Approach 9-2
Missed Approach Techniques 9-4
4-38 Radar Approach 9-4
Radar Descent 9-5
4-38 Speed Range 9-4
3-8 Operation with Various Fuels 7-6
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Grid Rotation Switch
Viewhnder Emergency Door
Switch
Viewfinder Switch
Pilot Heater
Pilot Heat Switch
Pilot Heat Switch
Pitch Trim Wheel
Plotting Board
Pneumatic Compressor Switch
Pneumatic Power Supply
Pneumatic Power Supply System
Pneumatic Compressor Switch
Position Lights
Post Flight
Power Control Switch
Power Hydraulic System Failure
ppwer Switch and lndicator
Light
Precautionary Landing
Preflight
Preflight Check
Before Exterior Inspection
Before Starting Engine

Exterior Inspection 2.2,

Interior Check — All Flights

interior Check — Night Flights
Dreparation for Flight

Flight Planning

Flight Restrictions

Takeoff and Landing Data Card

Weight and Balance
pressure Demand Oxygen Masks
Prestarting
Priming System
Prohibited Maneuvers 5-7
Pylon or Tank Jettison Switch
Pylon Tank Air Pressure Switch
Pylon Tank Fecding

With Type 1 or Modified Type

11 230-Gailon Tanks

With Type 1 450-Gallon Tanks

With Type II or 1V 450-Gallon
TVanks
With Unmodified Type it or
IV 230-Gallon Tanks
Pylon Tank Pressurization
Pylon Tanks

Pylon Tanks Air Pressure Switches
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Radar Approach
Radar Descent
Radar Set—~AN/APW.11A
Radio Compass—AN/ARN-6

Starting

Stopping
Radic Compass Control Panel
Radic Magnetic Indicator
Range Indicator
Ready indicator

Ready Switch and Indicator Light

Receiver Light Switch
Receiver Switch
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Rocket Arming Switch 4-41
Rocket Dive Angle Control 4-32
Roll Trim Wheel 4-30

RPM and Fuel Flow Fluctuation 29
Rudder Pedal Adjusting Control = 1-38

Rudder Pedals . 1-38
Rudder Trim Switch . 1-40
Aileron and Rudder Neutral
Trim Indicator Light 1-40
Mechanical Advantage Indicator
Light 1-40
Runway Check 2-10

Runway Distance Marking System A2-1

S
Seat Ejection 1-50
Seat-Man Separator Modified 1-59
Service Diagram 1-61
Setting Heading Indicator 4-35

Shoulder Harness Control Handle 1-56
Side Air Outlet Shutoff 4-2

Simulated Forced Landing 3-10
Smoke Elimination 3-11
Speed Brake Failure 3-25
Speed Brakes 1-42, 6-4
Speed Brake Switch 1-42
Speed Conversion Chart Al-2
Speed Range 9-4
Spins 6-0

Emergency Spin Recovery 6-8

Inverted Spins 6-8

Normal Spin Recovery 6-8
Spoilers 1-42

Spoiler Shutoff Switch 1-43
Spoiler Shutoff Switch 1-43
Stabilator 1-35
Stabilized EGT 7-3
Stalls 6-4

Accelerated Stalls—High Speed 6-4
Accelerated Stalls—Léow Speed  0-4

Stalls Unaccelerated 6-4
Stalls Unaccelerated 6-4
Starter Switch 1-14
Starting System 1-12, 7-6

Air Start Switch 1-14

Engine Crank Switch 1-14

Starter Switch 1-14
Starting the Engine 2-6, 9-12

Danger Areas 2-7

False Start Procedure 2-8
Sump Drainage 9-12

T
TACAN—AN/ARN-21 4-15

Channel Selector Knob 4-15

Course Indicator 4-15

Operation of TACAN

(AN/ARN-21) 4-15

Power Control Switch 4-15

Radio Magnetic Indicator 4-16

Range Indicator 4-16

TACAN Controls and Indicators 4-15

Volume Control 4-15
TACAN Controls and Indicators . 4-15
TACAN Control Panel 4-15
Takeoff 2-10, 2-11, 9-11, 9-12

Assisted Takeoff 2-11

Asymmetricai Takeoft 2-11

Failure of Assist Takeoff Units  2-11
Takeoff and Landing Data Card 2-2
Takeoff and Landing Emergencies 3-12

Landing with Flat Tire 3-13

Item Puage
Landing with Main Gear Down

and Nose Gear Up or

Unlocked 3-12
Landing with Main Gear Up

or Unlocked 3-13
Landing with Unbalanced
External Load 313

Landing with Utility Hydraulic

System Failure 3-13
Landing with Wheels Retracted 3-12
Main Gear Tire Failure on

o~

Takeoff 3-13
Nose Gear Tire Failure on
Takeoff 3-13
I'akeoff Planning A2-1
Taxiing 2-10
Taxi Lights 4-18

Temperature Conversion Chart...... Al-7
he Aircraft 1-3

Aircraft Block Numbers 1-3

Aircraft Dimensions 1-3

Aircraft Gross Weight 1-3
Throttle 1-11
Throttle Quadrant 1-12
Thrust Loss or Engine Surging 3-7
Tone Push Button 4-11
Touch and Go Landing 2-17
Transient Temperature Limits 5-4
Trim Switch (stick grip) 1-38
Trim Switch Failure 324
Turbulence and Thunderstorms 9-9

Approaching the Storm 99
Turn Knob 4-30

u

UJse of Automatic Pressure

Demand Regulator 4-22
Use of Landing Wheel Brakes 7-11
Using the Heading Indicator—

In Turns 4-35
Using the Heading Indicator—

Straight Flight 4-35

Utility and Power Hydraulic
System Failure 3-24

Utility Hydraulic Supply System = 1-36
Utility Hydraulic System Failure = 3-24
A\

Vertical Adjustment Lock Handle. 1-56
Vertical Adjustment Switch 1-57
Vertical Camera Coverage . 4-42

Viewfinder Emergency Door
Switch 4-45
Viewfinder-Verttical 4-45
Grid Dimmer Switch 4-45
Grid Rotation Switch 4-45
Viewfinder Emergeacy Door
Switch 4-45
Viewfinder Switch 4-45
Viewfinder Switch . 4-45
Vision in Rain ... 96
Voltmeter . . 1-27
Voltmeter Selector Switch . 1-27
Volume Control 4-8, 4-15
W
Warmup 2-8
Weight and Balance 2-2
Weight Limitations . 5-8
Ballast 5-8
Maximum Gross Weight 5-8
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Wheel Brakes
Anti-Skid Brakes
Emergency Brake arming
Handle .
Emergency Brake System

Windshield

ALPHABETICAL INDEX

Page Item

1-45 Windshield Defrost Switch
1-45 Wing Flap Lever
Wing Flap Position Indicator
1-47 Wing Flaps
147 Wing Flaps System Failure
Wing Pump Pressure Warning
1-53 Light
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