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“..No! No! lieutenant! Just the Flight Handbook for your own personal use.”

It is the intent of Air Force Regulation 5-13, dated 11 August 1953, that each pilot (except those

attached to an administrative base) be entitied to his own capy of the Flight Handbook for his

airplane. However, since the Flight Handbook is Government property and subject to specific
controls, distribution responsibility rests with the Base Commander.

SCOPE. This handbook contains all the information necessary for safe and efficient operation of
the F-86H Airplane. These instructions do not teach basic flight principles, but are designed to
provide you with a general knowledge of the airplane, its flight characteristics, and specific normal
and emergency operating procedures. Your flying experience is recognized, and elementary instruc-
tions have been avoided.

SOUND JUDGMENT. The instructions in this handbook are designed to provide for the needs of
a pilor inexperienced in the operation of this aicplane. This book provides the best possible operating
instructions under most circumstances, but it is a poor substitute for sound judgment. Multiple
emergencies, adverse weather, terrain, etc, may require modification of the procedures contained
herein.

PERMISSIBLE OPERATIONS. The Flight Handbook takes a “positive approach,” and normally
tells you only what you can do. Any unusual operation or configuration {such as asymmetrical load-
ing) is prohibited unless specifically covered in the Flight Handbook. Clearance must be obtained
from ARDC before any questionable operation is attempted which is not specifically covered in the
Flight Handbook.

STANDARDIZATION. Once you have learned to use one Flight Handbook, you will know how
to use them all—closely guarded standardization ensures that the scope and arrangement of all
Flight Handbooks is identical,

ARRANGEMENT. The handbook has been divided into 10 sections, each with its own table of
contents. The objective of this subdivision is to make it easy both to read the book straight through
when i is first received and thereafter to use it as a reference manual. The independence of these
sections also makes it possible for the user o rearrange the book o satisfy his personal taste and
requirements. The firse three sections cover the minimum information required to safely get the
airplane into the air and back down again. Before flying any new airplane, these three sections must
be read thoroughly and fully understood. Section IV covers all equipment not essential to flight but
which permics the airplane to perform special functions. The contents of Sections V and VI are
obvious from their titles. Section VII covers lengthy discussions on any technique or theory of



T. O. TF-86H-1

operation which may be applicable to the parcicular airplane in question. The experienced pilot
will probably not aeed to read this section, but he should check it for any possible new information,
The contents of the remaining sections are fairly obvious from their ticles.

YOUR RESPONSIBILITY. These Flight Handhooks are constantly maintained current through an
extremely active revision program. Frequent conferences with operating persoanel and constant
review of UR's, accident reports, flight test reports, etc, ensure inclusion of che latest data in chese
handbooks. 1n this regard, it is essential thar you do your parc! If you find anycthing you don't like
about the baok, let us know right away. We cannot correct 2n error whose existence is unknown to us,

BINDERS AND TABS. Flexible binders and loose-leaf tabs have been provided to hold your per-
sonal copy of the Flight Handbook. These good-looking, simulated-leather binders will make it
much easier for you o cevise your handhook as well as to keep it in good shape. These tabs and
hinders are secured through your local contracting officer.

HOW TO GET COPIES. If you want to be sure of getting your handbooks on time, order them
before you need them. Early ordering will ensure thac enough copies are printed to cover your
requirements. Technical Otder 3-5-2 explains how to order Flight Handbooks so that you auto-
macically will gec all revisions, reissues, and Safecy of Flight Supplements. Basically, all you have
to do is order the required quantities in the Publication Requirements Table {T.0.0-3-1). Talk to
your hase supply officer—it is his job to fulfill your Technical Qrder requests. Establish some system
that will rapidly get the books and Safety of Flight Supplement to pilots once the books are received
on the base.

SAFETY OF FLIGHT SUPPLEMENTS. Safety of Flight Supplements are used to get information
to you in a hurry. Safety of Flight Supplements use the same number as your Flight Handbook,
except for the addirion of 2 suffix letter, Supplements covering loss of life will get to you in 48
hours; those concerning serious damage to equipmenc will make it in 6 days. You can determine
the status of Safety of Flight Supplements by referring to the Index of Technical Publications
(T. Q. 0-1-1) and che Weekly Supplemental Index (T. Q. 0-1-1A). The title page of the Flight Hand-
book and title block of each Safety of Flight Supplement should also be checked to determine the
effect that these publications may have on existing Safety of Flight Supplements. If you have ordered
your Flight Handbook on the Publications Requirements Table, you automarically will receive all
supplements pertaining to your airplane, Technical Order 0-5-1 covers some additional information
regarding these supplements.

WARNINGS, CAUTIONS, AND NOTES. For your information, the following definitions apply
to the “Warnings,” “Cautions,” and “Notes” found throughour the handbook:

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

' Operating procedures, practices, etc, which if not strictly observed will
CAUTION . .
result in damage to equipment.
Note An operating procedure, condition, etc, which it is essential to emphasize.

MAINTENANCE HANDBCOKS. One more thing. If you desire more derailed informarion on
the various airplane systems and componenis thaa is provided within the scope of the Flight Hand-
book, refer to the Systems Maintenance Handbooks (T. Q. 1F-86H-2 Series} for your airplane.

COMMENTS AND QUESTIONS. Commenis and questions regarding any phase of the Flight
Haodbook program are invited and should be addressed to HQ Air Research and Development
Command, Wright-Patterson AF Base, Ohio, Attention: RDZSTH.

Note

All classified performance data, from applicable sections, has been deleted from
cthis handbook. This information is covered in the Confidential Supplement T. O.
IF-8GH-1A.
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AIRPLANE.

The North American F-86H is a single-place, high-
performance fighter-bomber, powered by an axial-flow
turbojer engine. The familiar swept-back wing and
empennage, typical of all F-86 Series Airplanes, is
retained in this version. Design features of the airplane
include the hydromechanical engine fuel controller, the
self-sufficient engine starting system, and the fuselage-
mounted speed brakes. In addition, the elevator and
stabilizer are interconnected and controlled as one unit,
with the resule that the entire horizontal tail assembly
is a primary control surface, known as the controllable
horizontal tail. To provide desirable handling char-
acteristics throughout the speed range of the airplane,
the ailerons and horizontal tail are actuated by an
irreversible hydraulic control system. Use of this irre-
versible control system necessitates an artificial feel
system to simulate desired aerodynamic feel, and has
the advantage of providing comfortable stick forces.
Most airplanes are equipped with the nonslatted (fixed-
contour) wing leading edge. Some airplanes are
equipped with slats on the wing leading edge to pro-

PAGE
Speed Brake System ... 1232
Landing Gear System ... 1433
Nose Wheel Steering System ... 135
Wheel Brake System ... 136
Inseruments ... 136
Emergency Equ:pment e s e A O
(6211 11+ | 139
BSCESONINEAE o cmmammsmasmimmmnsssomismins T
Auxiliary Equipment ... 145

vide more favorable low-speed characteristics and to
improve maneuverability, particularly at high altitude.

AIRPLANE DIMENSIONS.

The over-all dimensions of the airplane (airplane on
landing gear at normal weight and with tire inflation
and gear strut inflation as specified) are as follows:

WG SDAN g s R s 39 feer 1 inch
Length ... . . . 38feet 6inches
Heighe ........... <rar s nan s e mmesee 14 feet 11 inches

AIRPLANE GROSS WEIGHT.

The approximate take-off gross weight of the airplane,
including full internal load and pilot, is as follows:

F-86H-1 AIRPLANES

No external load ... ... .. 18900 pounds

With two 200-gallon drop tanks plus
two 1000-pound GP bombs with

T2 DS ovvamumnsmaniminid 0 pounds
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27 26 25 24 23 22 21 20 19

1. AN/APG-30 Radar Ranging Equipment 15. Speed Brake
2. A-4 Sight 16. External Power Receptacle
3. GSAP Camera 17. Wing Slats (Some Airplanes)
4. Canopy External Emergency Release 18. Outer Wing Fuel Tank
5. Epction Seat 19. Forward Fuselage Fuel Tank (Upper Cell)
. Batt
g ey 20. Forward Fuseloge Fuel Tank (Lower Cell)
7. Pitot-Static Boom
21. Strike Camera
8. J73-GE-3 Series Engine
9 B Cae 22. Gun Compartment (20 MM Guns Shown])
; a Ca
10. Aft Fuselage Fuel Tank 23. Ammunition Compartment
11. Rudder Trim Tab 24. Canopy External Control Buttons
12. Controllable Horizontal Tail 25. D-2 Oxygen Cylinders
13. Slaved Gyro Magnetic Compass Flux Valve 26. Retractable Landing and Taxi Lights
14. Fuel Tank Vent Bayonet 27. Cockpit Ram-air Inlet

F-86H-1-00-61F

Figure 1-2
1-2
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ENGINE

COMBUSTION STARTER rrreessessumen

F=dbH-i-41-ZB

F-86H-5 AND SUBSEQUENT AIRPLANES
No external load . oo 19,300 pounds
With two 200-gallon drop tanks plus

two 1000-pound GP bombs with

T-142 fins ... ... 24700 pounds

ARMAMENT.

Some airplanes have six .50-caliber machine guns, while
other airplanes have four 20 mm guns. In addition,
bombs or rockets can be carried on the lower surface of
the wings. An automatic lead-computing sight, coupled
with radar ranging equipmeant, is installed for gun and
rocket firing and bomb release. (Refer to “Armament
Equipment” in Section IV for detailed informartion.)

BLOCK NUMBER DESIGNATIONS.

The block number designations for this airplane are:

F-86H-1 AF52-1975 through -2089

F-86H-5 AF52-2090 through -2124

AF52-5729 through -5753

F-86H-10 AF53-1229 through -1528
ENGINE.

The airplane is powered by a General Electric J73-GE-3,
-3A, -3D, or -3E axial-flow turbojet engine. (See figure

1-4
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BALANCE AIR LINE - o
ACCESSORY SECTION

GEAR CASE

Figure 1-3

1-3.) At Military Power, the rated sea-level static thrust
of the engine is 8920 pounds. During engine operation,
ram air from the intake duct passes under the cockpit to
the engine compressor, where it is progressively com-
pressed through 12 stages. This compressed air then
flows to 10 combustion liners (encased in a single can-
nular combustion chamber) where it mixes with the
atomized fuel injected into each liner. This mixture
burns continuously once ignition has been established
during engine starting. From the combustion chamber,
the hot exhaust gases pass through the two-stage turbine
and out the tail pipe, to provide high-velocity jet thrust.
The two-stage turbine, which is rotated by exhaust gas,
is directly connected to and drives the compressor. The
engine-driven accessories are on a gear box beneath the
compressor casing and are driven by the compressor
rotor assembly. The J73-GE-3A engine is an advanced
version of the J73-GE-3. The main difference between
the engines is that the J73-GE-3A includes modulated
inlet guide vanes (PE-3B fuel controller) while the
J73-GE-3 includes two-position inlet guide vanes and a
PE-3A fuel controller. The J73-GE-3D engine, an ad-
vanced version of the ]J73-GE-3A, has an improved auto-
matic start system, including a fuel manifold priming
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A ]
*F-86H-1 Airplanes AF52-1975 through -2034
and -2044 through -2051
tF-B6H-1 Airplanes AF52-2035 through -2043
and -2052 through -2089, and F-86H-5 Air-
planes
$F-86H-10 and subsequent airplanes
NOTE
T.0. No. 1F-86H-514, when accomplished,
modifies airplanes with -3 engines to airplanes
with -3A engines. T.O. No. 1F-B6H-513, when
accomplished, modifies airplanes with -3A
engines to airplanes with -3D engines.

line which by-passes a major part of the engine fuel
system to prime the small-slot manifold during starting.
It also has an electronic temperature control amplifier
which controls fuel flow during starting, to maintain
engine operation within the limit temperature. The
J73-GE-3E engine is a lightweight version of the -3D
engine. On all engines, the guide vanes are automati-
cally actuated and limit compressor airflow within
certain engine speed ranges. The engine compartment
is divided by a fire wall. The forward compartment
contains the relatively cool compressor and accessory
sections of the engine; the aft compartment includes
engine combustion liners and turbine section and tail-

pipe.

ENGINE ANTI-ICE PROVISION.

All parts of the engine that have a frontal area exposed
to the inler air stream have icing protection. The inlet
guide vanes and three of the four engine front frame
struts are heated continuously and automatically by air
bled from the engine compressor. However, the bled air
furnishes effective anti-icing protection only when the

Section |

- EXHAUST CONE

J73-GE-3,
-3A -3D'or -3F'

F-86H-1-41-3C TURBOJET ENGINE

engine speed is above 95% rpm. The fourth frame strut
is heated by a continuous flow of engine lubricating oil.

VARIABLE-INLET GUIDE VANE SYSTEM.

On airplanes with the -3 engine, the automatically ac-
ruated (dc electric) variable-inlet guide vane system
permits fast engine accelerations without surge or com-
pressor stall. The guide vanes are mounted at the inlet
of the engine compressor section and restrict compressor
airflow during engine operation below about 77% or
abour 869 rpm, as determined by engine inlet air
temperature. When engine inlet air temperature is
above 25°F, the inlet guide vanes will open (engine
accelerating) or close (engine decelerating) when the
engine rpm reaches 86%. If the temperature is below
4°F, the guide vanes will open (engine accelerating)
or close (engine decelerating) when the engine rpm
reaches 77%. The range between 4°F and 25°F is a
dead-band range incorporated in the temperature ref-
erencing circuit to provide stability. During transient
temperature conditions which bracket this range, the
guide vane change point will remain at 86% as the
temperature decreases from above 25°F to 4°F and

1-5
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COCKPIT. ..
FORWARD VIEW

0 ® N o

10.
. Tachometer
12.
13.
14.
15.
16.
17.
18.
19.

il

Stand-by Compass
A-4 Sight

. Special Store Reset Light

Gun Camera

Slaved Gyro Magnetic Compass Fast
Slaving Butten

. Hydraulic Pressure Gage Selector Switch

Accelerometer
Hydraulic Pressure Gage

. Alternate-on Warning Light (Flight Control

Alternate Hydraulic System)
Slaved Gyre Magnetic Compass

LABS Dive-and-Roll Indicator*
Attitude Indicator™

Exhaust Temperature Gage
Fuel Flow Indicator
Rate-of-Climb Indicator

Qil Pressure Gage

Voltmeter

Elecirical Loadmeter *Some airplanes (see applicable text)

Figure 1-5

20.
21,
22.
23.
24.
25.
26.

27.
28.
29,
30.
31.
32.
33,
34.
35.
36.
37.
38.

Section |

2
3
4
5
6
1
B
3
10
1
12
13
14
15
16
17
18
19
20
Landing Gear Emergency Release Handl
Fuel Quantity Gage
Fuel Quantity Gage Test Button
Clock
Emergency Jettison Handle
Bomb-Target Wind Control
Flight Control Emergency Change-over
Handle
Turn-and-Bank Indicator
Altimeter
Radio Compass Indicator
Airspeed Indicator
Special Store Jettison Handle
Machmeter
LABS Control Panel™
Engine Fuel Control Panel
Gun Safety Switch
Gun Selector Switch®
LABS Gyro Angle Selector Switch®
Handhoeld
F-86H-1-00-83

1-7
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COCKPIT . .. LEFT SIDE

]

. Anti-G Suit Pressure-regulating
Valve

. Circuit-breaker Panel

Thunderstorm Light

. Circuit-breaker Panel

Wing Flap Lever

Left Forward Switch Panel

. Air Conditioning Control Panel
. Engine Control Panel

. Take-off Trim Indicator Light

. Throttle Friction Wheel

—OV@NOLHWN

—

Canopy and Windshield Defrost Handle

1F-86H-1

n m 9

12. Rudder Trim Switch

13. Flight Control Switch

14. Throttle

15. Radar Range Sweep Rheostat
16. UHF Command Radio Control Panel
17. Armament Control Panel

18. Sight Function Selector Unit

19. Ground Fire Safety Switch®

20. Rocket Projector Release

21. Strike Camera Timer*

22. Speed Brake Dump Valve Lever*

‘Some unrplunes {Refer to applicable text.)

Flgure 1-6

conversely will remain at the low change point, 77%, as
the temperature increases from below 4°F to 25°F.
On airplanes with the -3A, -3D, or -3E engine, the inlet
guide vanes are modulated through the transient range
(about G000 to 7000 rpm) as a function of corrected
engine speed. The modulated inlet guide vane system
uses a hydraulic actuator which follows a schedule of
corrected engine speed taken from the computer section
of the engine fuel controller. The system provides
maximum-rate, stall-free acceleration without the large
thrust discontinuity characteristic of the earlier inlet
guide vane system.

1-8

ENGINE FUEL SYSTEM.

Fuel supply to the engine passes through, and is regu-
lated by, the hydromechanical fuel controller, which is
mechanically linked to the throttle. The fuel controller
includes a main fuel system for all normal operation
and an emergency fuel system, which is selectively en-
gaged, for use when the main system fails or functions
improperly. The emergency system can be selectively
engaged or armed for automatic engagement during
take-off. On airplanes with the -3 and -3A engines, only
manual starts on the emergency fuel system can be
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Fire-warning Panel

Spare Lamps

Oxygen Warning Light

Cabin Pressure Altimeter
Special Store Disarming Lever
Lighting Control Panel
Circuit-breaker Panel
Thunderstorm Light

ENOUAWN =

. Map Case
10.
11.
12.
13.
14,
15.
16.

Sactioﬁ |

COCKPIT... RIGHT SIDE

Sight Ground Test Plug
Circuit-breaker Panel

Cockpit Utility Light

Radio Compass Control Panel

IFF Control Panel

Oxygen Regulator Control Panel
Right Forward Switch Panel

Figure 1-7

made. On airplanes with the -3D or -3E engine, auto-
matic starts must be made on the main fuel system.
However, if necessary, manual starts can be made on
the emergency fuel system on these airplanes. Fuel from
the airplane fuel system is routed to the engine-driven
booster and dual fuel pump, which boosts fuel pressure
tq the pilot-controlled fuel selector valve in the engine
fuel controller. On airplanes with the -3D or -3E engine,
a fuel manifold priming line is incorporated in the en-
gine fuel system to provide optimum automatic starts.
The priming line by-passes a major portion of the en-

gine fuel system and serves as a rapid means of priming
the small-slot fuel manifold during starting. The engine
fuel system is shown schematically in figure 1-8.

ENGINE FUEL CONTROLLER.

The engine fuel controller unit meters fuel for all en-
gine operation through either the main or emergency
fuel system incorporated within the unit. The fuel con-
troller is a completely hydraulic (engine oil) unit except
for connections for an electronic temperature control

1-9
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amplifier which senses exhaust gas temperature. Control
oil for operation of the fuel controller is supplied from
the engine oil system. The hydromechanical unic con-
sists of various components, including 2 solenoid fuel
selector valve, a main fuel sysrem {(metering valve, pres-
sure-regulating valve and meterigg head detector, and
computer), an emergency fuel system (metering valve
and regulating valve), and a fuel stopcock. These com-
ponents are regulated (by throttle setting and signal
output from the computer and mecering head detector)
to maintain the fuel flow necessary for desired engine
operation. Any excess fuel (fuel not required by the
engine) is by-passed back to the dual fuel pump, and
minimum fuel flow is limited to preclude possibility of
flame-out. ‘The fuel stopcock, incorporated in the con-
troller, is copnected to the throctle. When the throttle 1s
OFF, the stopcack is closed, shutting off ali fuel from
the controller to the engine. On airplanes with che -3D
or -3E engine, engine overtemperature cootrol is pro-
vided during automatic starts by the engine electronic
temperarure contrel amplifier which is conoected to
thermocouples in the exhaust area. In event of over-
temperature, fuel flow is reduced until engine operation
is within the limit remperatare. The engine ignition
and starter circuits cannot be energized for automatic
starts on these airplanes until the temperaiure control
amplifier is operative, (A 30-second warm-up period is
required for the amplifier to become operative.) This
szfery feature prevents automatic start artempts without
overtemperature control. The amplifier is powered from
the three-phase ac bus.

MAIN FUEL SYSTEM.

In normal operarion, the main fuel system of the fuel
controller meters fuel to the engine, compensating auto-
matically for changes in airspeed, alticude, and ousside
air temperature to maintain engine speed constant at
each throttle secting. During rapid acceleration, the
maximum allowable rate of fuel flow can be obrained
under all fight conditions. During rapid deceleration,
minimum fuel flow is scheduled to prevent flame-out.
Fuel is supplied to the metering valve of the main fuel
system through the fuel selector valve. Here the fuel
flow to the engine is metered according to throttle
setting and engine requirements as called for by the
hydromechanical computer and metering head de-
tector. The compurer receives signals of compressor
inlet pressure, compressor inlet temperature, and engine
speed and combines them into one mechanical (oil
pressure) signal o the main metering valve. The main
pressure-regulating valve is acruated by the metering
head detector to maintain cthe desired fuel pressure drop
across the main metering valve, thus concrolling fuel
flow to the engine. The metering head detector receives
signals of engine speed and reduces fuel flow when sig-

1-10
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nals indicate engine overspeed. The fuel not metered to
the engine is by-passed through the main pressure-
regulating valve to return to the dual fuel pump. From
the main metering valve, the metered fuel is directed
through the stopcock to the flow divider and then o
the fuel manifolds and into the combustion liners. The
controller provides metered fuel for starting at all alej-
tudes, Operation on the main fuel control system pro-
tects the engine against compressor stall, overtempera-
ture, and overspeed.

EMERGENCY FUEL SYSTEM.

The emergency fuel system of che controller regulates
fuel low to the engine when selected manually, or auto-
matically when the main system fails and the fuel sys-
tem selector switch is at TAKE OFF, When the emergency
system is selected, the fuel selector valve is positioned so
that fuel is directed through the emergency metering
valve instead of through the main metering valve. The
emergency metering valve is mechanically controlled
by throttle position only and is not connected to the
computing unit of the hydromechanical controller. The
emergency system meters fuel flow to engine according
to throttle setting and altirude only, and therefore does
not offer overtemperature, compressor stall, overspeed,
and engine flame-out preventive features,

When the emergency fuel system is engaged,
the fuel is manually controlled and the throttle
should be moved cautiously; otherwise, aver-
temperature operation, compressor stall, or
engine overspeed is likely to occur, especially
at high altitudes.

Fuel not needed by the emergency fuel system is by-
passed back to the fuel pump through the emergency
pressure-regulating (by-pass) valve, which receives
signals from compressor inlet pressure 1o control me-
tered fuel to the engine. An amber indicator light comes
on when the emergency fuel system is selected manually
or automatically. Operation of the emergency system
can be checked before take-off by the fuel system selector
switch.

DUAL FUEL PUMP,

The engine-driven centrifugal booster and a dual fuel
pump provides the fuel pressure boost required by che
engine fuel controller and fuel nozzles. Should either
element of the dual fuel pump fail, the remaining
element will produce enough fuel flow to maintain
satisfactory engine operation.
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FLOW DIVIDER.

The engine fuel flow divider is downstream of the
engine fuel controfler. It automatically directs fuel
to one or both engine fuel manifolds, depending on
engine operating conditions. A duplex fuel nozzle with
a large slot and small sfot is in each combustion liner
to atomize the fuel. The flow divider pressurizes only
the small-slot manifold during periods when Hows are
low, as in starting and high-altitude operation. This
gives the proper spray pattern and atomization for com-
bustion. For operation when fuel pressure is in excess
of 50-60 psi, the flow divider routes fuel through bhoth
the small- and large-slot manifolds. To make starcing
easier, the flow divider directs fuel through the small-
slot manifold when fuel pressure is below 40 psi. For
normal operarion, the flow divider routes fuel through
the large-slot manifold, as well as through the small-
slot manifold, when fuel pressure is above 40 psi. When
the fuel stopcock in the engine fuel conrtroller is closed,
4 drain valve in the flow divider opens to permit resid-
ual fuel in both manifolds to drain overboard. Qn air-
planes with the -3D or -3E engine, the drain valve is in
the small-slot manifold.

ENGINE FUEL SYSTEM CONTROLS.
ENGINE MASTER SWITCH.

The guarded engine master switch (figure 1-10), on
the lefr console, supplies primary bus power for con-
trofling various engine and fuel system units. When
the switch is ON, the electric-motor-operated fuel shut-
off valve is opened. Moving the switch to ON also com-
pletes the electrical circuir to the starter button (bat-
tery switch ON, or external power connecred) and the
emergency fuel selector switch, and permits the throttle-
actuated limit switch to operate the tank-mounted
primary [uel booster pump when the throttle is moved
from OFF. (The secondary fuel pump will also operate
if secondary bus power is available.) On airplanes
with the -3D or -3E engine, the starter circuit cannot
be energized for automatic starts until the temperature
control amplifier is warmed up. When the engine
master switch is OFF {(switch guard raised), the fuel sys-
tem shutoff valve is closed and the fuel booster pump
circuit is de-energized.

e .

‘i CAUTION ¢

Do not turn engine master swicch OFF, during
any shutdown, before the engine has coasted
down to 5% rpm or less; otherwise, statter fuel
will be depleted. This will necessitate ground
servicing before a later starc. If a later start is
attempted without ground servicing under this
condition, a hot start may result,
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THROTTLE.

Engine power is controlled by the throttle (14, figure
1.6}, which is on a quadrant on the left console. The
throttle is mechanically connected 1o the hydro-
mechanical engine fuel controller. To move the throtcle
forward from the OFF position, it must first be moved
outboard past a mechanical stop. Once forward of the
mechanical stop, the throttle need not be held outboard
for further forward movement. When the engine
master switch s ON, initial forward movement of the
throtele from OFF starts che primary fuel booster pump
and permits ignition to be turned on when the starter
system is energized. On airplanes wicth the -3D or -3E
engine, the starter circuit cannot be energized for auto-
matic starts until the emperature control amplifier is
warmed up. Initial forward throctle movement also
apens the fuel stopeock in the fuel controller to permir
fuel to flow to the nozzle manifolds. (Ignition is auco-
matically cut off when engine speed reaches abour 38%
rpm.) When operating on the main fuel system, starting
fuel flow is controlled to a fixed value regardless of
throttle position. With the engine running, further
throttle advancement actuares che engine fuel controller
to increase engine rpm. The throctle mouats the micro-
phone switch, speed brake switch, and electrical caging
button for the gun sighe. Rocation of the throrcle grip
supplies manual range data to the sight. Throtele fric-
rion is adjusted by a disk-type wheel (11, figure 1-6) on
the inboard side of the left console. To prevent acciden-
tally shutting off fuel supply when throule is retarded,
a stop s provided on the quadrant at the [DLE position.

FUEL SYSTEM SELECTOR SWITCH.

The three-position fuel system selector switch, located
on the engine fuel control panel (figure 1-9) on the
instrument panel, permits selection of either main or
emesgency fuel system operacion of the engine fuel
controller. The switch is energized by primary bus
power only when the engine master switch is oN. The
fuel system selector switch should be at NORM during
all normal in-flight ¢onditions; the switch should be at
EMER for in-flight conditions only when the main sys-
tem fails, and ac TAKE OFF only during take-off and
initial climb. For manual starting on all airplanes, the
switch »r2s5¢ be ac EMER. For automatic scarts (airplanes
with -3} or -3E engine), the switch must be at NORM.
When the switch is at NORM, the solenoid-operated
fuel selector valve is de-energized (energized, on air-
planes with the .3 engine), allowing all fuel from the
dual fuel pump to be directed to the main fuel system,
Setting the fuel system selector switch at EMER ener-
gizes (de-epergizes, on airplanes with the -3 engine)
the fuel selector valve, so that all fuel is direcred 1o the
emergency fuel system of the engine fuel controller.
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Figure 1-9

An amber indicator light comes on whenever the

emergency system is engaged.

® To prevent overtemperature operation, com-
pressor stall, or engine overspeed, especially
at high altitudes, rapid throttle bursts should
not be made when the emergency fuel system
is engaged.

@ If, during engine operation, primary bus
power fails or the battery switch is OFF
when generator output is not available, the
fuel selector valve will be de-energized, thus
engaging the main fuel system (emergency
system, on airplanes with the -3 engine) re-
gardless of the fuel system selector switch
position.

Placing the switch at TAKE OFF above 95% to 97%
engine rpm de-energizes (energizes, on airplanes with
the -3 engine) the fuel selector valve to the main fuel
system position. However, if for any reason engine rpm
drops into the speed range of about 85% to 97%, an elec-
trical circuit is automatically energized (de-energized,
on airplanes with the -3 engine), allowing the fuel
selector valve to change over and supply fuel to the
emergency fuel system. Before the switch is moved to
TAKE OFF, the engine must be operating above about
96% rpm with the switch at NORM to engage the auto-
matic change-over circuit, A green indicator light comes
on when the switch is at TAKE OFF.

WARNING

Since engine characteristics are such that stall-
free throttle bursts cannot be accomplished

1-13
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on the emergency fuel system at low engine
speeds, a lockour circuit is erployed to pre-
vent operation of the emergency system if
engine speed is below 80% rpm when the
selector switch is at TAKE OFF, Should the
main fuel system fail with the switch at TAKE
OFF and the engine operating above 95% to
979 rpm, the emergency fuel system will take
over automatically, However, if the throeale is
retarded below 836% to 88% engine rpm, the
main system will cake over and Aame-out may
occur. Because of this, the fuel system selecror
switch must be moved to EmMzR before any
throttle movement if the main fuel system fails
during take-off.

Afrer take-off and initial climb, the fuel system selector
switch must be recurned to NORM before the throttle is
recarded from Military Power. Otherwise, the emer-
gency fuel system will take over when engine speed is
reduced to about 95% 10 97% rpm.

EMERGENCY FUEL SYSTEM TEST SWITCH
{AIRPLANES WITH -3 OR -3A ENGINE
NOT CHANGED BY T.(C.).

The emergency fuel system test switch is on the engine
fuel control panel {figure 1-9) on the instrument panel,
The switch is spring-loaded to the cenver (OFF) position
and is operable only if che engine master switch is ON.
{The TEST position of the emergency fuel syscem test
switch has been disconnected, and emergency fuei sys-
tem operation muse be checked before take-off by use
of the fuel selector switch and the throtele) To check
emergency fuel system operation before take-off, the
fuel selector switch may be moved wo TAKE OFF after the
engine is at 1009% rpm, and throttle may then be re-
tarded to below 959 to 979 rpm. The amber emergency
fuel-on indicator light should come on, showing that the
emergency fuel system is supplying fuel to the engine.
Advancing the throttle to full 0PEN should increase rpm
to conform to the schedule shown in figure 2-4. Moving
the fuel selector switch 1o NORM transfers control back
to the main fuel system. The amber emergency fuel-on
light should go out and rpm should increase to 100%.
This method of re-engaging the main fuel system before
take-off always should be used. In general, depending
on outside air temperature, this check may result in
a slight change in rpm. {See figure 2-4.) If the amber
emergency fuel-on light does not go out when the fuel
system selector switch is returned to NORM, the system
should be checked before flight. The main fuel system
can be re-engaged withour moving che fuel system
selecror switch from TAKE OFF position, by holding che
emergency fuel systerm test switch at RESET until the
amber emergency fuel-on light goes out. However, this
method of re-engaging the main fuel system before
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take-off should not be used, inasmuch as a single pro-
cedure which is acceptable for all four types of engines
obviously will be more readily remembered.

ENGINE FUEL SYSTEM INDICATORS.
FUEL FLOW INDICATOR.

A tuel flow indicaror (15, figure 1-5), on the instrument
panel, shows the rate of fuel consumption in pounds
per hour. The flow indicaror is electrically operated by
single-phase ac power obtained through a step-down
transformer from the three-phase (instrument) inverter.

EMERGENCY FUEL-ON INDICATOR LIGHT.

An amber indicator light, on the engine fuel control
panel (Agure 1-9) on the instrument panel, comes on
during emergency fuel system operation of the engine
fue] controller. The indicator light receives power from
the primary bus.

TAKE-OFF SWITCH-ON INDICATOR LIGHT.

A green indicator light, on the engine fuel control panel
{figure 1-9) on the instrument panel, comes on when the
fuel system selector switch is positioned a: TAKE OFF.
The engine master switch must be on before the indi-
cator light receives power from the primary bus.

ENGINE STARTER AND IGNITION SYSTEMS.
STARTER SYSTEM.

The engine has a self-sufficient starter of the fuel-air
combustion cype, capable of starting the engine wichout
any external source of power. The starter is a complete
unit, located on the front of the engine, and incorporates
its own fuel and ignition system, combustion chamber,
turbine, and overrunning clutch. Fuel for each starrer
operation (about 4 seconds duration) is supplied by the
starter fuel accumulator, which is replenished from the
airplane fuel system ar the end of each stacrer cycle.
Compressed air for operating the starter is contained in
an air storage bottle {rwo bottles on F-86H-5 and suhse-
quens airplanes), To enable two soccessive start attemopts,
pressure must be 3000 psi initiatly. For maximum starter
performance on a single start, pressure must be 1900 psi
minimum, A safe starr can be obtained at pressures
above 1700 psi. The air bottle is behind an access door
aft of the nose wheel door on F-86H-1 Airplanes; on
F-86H-5 and subsequent airplanes, the bottles are behind
an access door forward of che right-hand ammunition
door. In flight, the air storage bottle is replenished by
an air compressor, which is operated by utility hydran-
lic system pressure. On most airplanes,* the compzessor

*F-86H-1 Airplane AF52-2070 and all subsequent
airplanes
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maoter may be selectively disabled through the air com-
pressor switch, The starter unit is controlled by the
ground start push button, which opens the starter fuel
and air shutoff valves and energizes starter ignition.
The starter will accelerate the engine to abour 2045
rpm, at which time the fuel supply in the accumu-
lator is exhausted and the starter automatically dis-
engages, then resets for the next starting operation.
An exrernal air receptacle is provided to refill the
air storage bottle (high pressure). The starting system
also has connections for attaching an external ground
air supply (low pressure) for operating the scarter. A
push-burton switch, which must be held down for
motoring operation, is on the starter pneumatic panel
It is accessible through the camera access door on the
lower fuselage on early airplanes,* and through the
prneumatic system access door on the right side of the
fuselage just ahead of the ammmunition access door on
all other airplanes. If the engine does not start during
the initial attempt, a second starting cycle can be made
one minute afeer the first firing. Where the time interval
between the first and second firings is less than 15
minutes, the two firings are defined as a double start. If a
double stare is made, the third firing may be made only
after 45 minutes or more from the time of the first firing.
All subsequent starts require a 30-minute interval be.
tween firings. A double starc may be repeated only if
the starter is allowed to cool to ontside temperature
{about 3 hours unless artificial cooling is applied). If
the time interval berween the first and second ateempted
starts is greater than 15 minutes, the starts are defined
as single starts. Additional single searts after the second
starting attempt require a time interval of 30 minutes
minimum berween firings, and may be repeated in-
definitely.

ENGINE IGNITION.

The engine has a capacitor discharge ignition system
with two igniter plugs. Ignition is enecrgized only
during engine starting, as combustion is continuous
after the engine has been started. During ground start,
with engine master switch ON, battery switch oN or
external dc power connected, and throttle moved from
OFF, the ignition circuit to the spark plugs in com.
bustion liners 4 and 7 is armed. Pressing the ground
start buttan then energizes the ignition circuit and, on
airplanes with the -3D or -3E engine, opens the fuel
manifold priming solenoid valve. Ignition will remain
energized until the generator-off warning light goes
out. On some airplanes, if a start ts aborted for any
reason before the generator cuts in, the ignition cir-
cuit will rematn armed until the battery switch is moved
to OFF and external dc power, if used, is disconnected.
Should a second start actempt He made without first
disarming rhe ignition circuit, initial forward move-
ment of the throttle will cause engine ignition and,

*F-86H-1 Airplanes
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on airplanes with the -3D or -3E engine, priming fuel
will enter che engine. Since the engine would not be
rotating, fire would occur, with probable resultant dzam-
age to the engine. These airplanes can be identified by
either of rwo placards, located on the engine control
panel (figure I-10), giving shutdown instructions for
an aborred stare. The placard wording is as follows:
“CAUTION 1IF STARTER 1S QPERATED AND
ENGINE 15 NOT ACCELERATED TO MIN OF
4196 RPM PRIOR TO SHUTDOWN 1. TURN
BATTERY SW OFF 2. DISCONNECT EXTERNAL
DC POWER MOMENTARILY" or "CAUTION IF
STARTER IS OPERATED AND PRIOR TO SHUT-
DOWN, GENERATOR OFF WARNING LIGHT
DOES NOT EXTINGUISH 1. TURN BATTERY
SW OFF 2. DISCONNECT EXTERNAL DC
POWER MOMENTARILY."” Whichever placard word-
ing is found in these airplanes, if a starr is aborted,
rely on the generator-off warning light indication,
not engine rpm indication, to determine if this shut-
down procedure is necessary, since generator cutin
will not always occur by 419% engine tpm. On 2ir-
planes which do not have the aboried-start shutdown
procedure placard on the engine control panel (hgure
1-10}, the theortle is in equal control with the gen-
erator of ignition arming. Therefore, if a staet is aborted
on these airplanes, the ignition circuit is disarmed when
the throttle is retarded to full OFF position. For an air
start, ignition is supplied by the air start switch when
rthe engine master switch is ON, the battery switch is
ON, and the throttle is moved from QFF.

STARTER AND IGNITION SYSTEM CONTROLS.

THROTTLE.
Refer to "Enginc Fuel Systetn Controls” in this section.

BATTERY SWITCH.

Refer to “Electrical Power Supply System Controls” in
this section.

ENGINE MASTER SWITCH.
Refer to "Engine Fuel System Controls” in this section.

GROUND START BUTTON.

The ground seart push button is on the engine control
panel {(figure [-10) on the left console. With the bar-
tery switch at ON, engine master swich ac ON, and
throttle moved from OFF, in that order, momentarily
pressing the ground start burton supplies de¢ power
to the starter and ignition unit. An electrical holding
relay keeps the ignition circuit energized until the
engine teaches about 38% rpm and the generator is
operating. If che engine does not stace, ignition can be
de-energized by moving the throttle to OFF.

AIR START SWITCH.

To provide ignition during an air start, a two-position
switch (figure 1-10) is on the left console. When the
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F-86H-10 AIRPLANE AF53-1499 AND ALL
SUBSEQUENT AIRPLANES AND ALL EARLIER
AIRPLANES, MODIFIED BY T.O.

*F-86H-1 Airplanes AF52-1975 through -1983

ENGINE CONTROL PANEL

T. O. 1F-86H-1

/
F-86H-1 THROUGH F-86H-5 AIRPLANES AND
F-86H-10 AIRPLANES AF53-1229 THROUGH
-1498 NOT MODIFIED BY T.0.

F-86H-1-43-1D

Figure 1-10

switch is moved from the guarded OFF position to ON
(with engine master and battery switches ON, and
throttle moved from OFF), ignition is energized by
battery bus power (primary bus power on late air-
planes*). Moving the air start switch to ON also cuts
the generator out of the circuit (de-energizing the sec-
ondary bus) to reduce barttery loads. When the air start
switch is at ON, the generator-off warning light will

“F-86H-10 Airplane AF53-1289 and all subsequent
airplanes
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come on. The switch must be moved to OFF to de-
energize ignition and reconnect the generator for nor-

mal operation.

Use of the air start ignition circuit is limited
to 3 minutes per start. Longer continuous
periods of use will damage ignition vibrator
units.



T. . 1F-86H-1

AIR COMPRESSOR SWITCH.*

The scarter air compressor motor may be selectively
disabled by a guarded, two-position "PNEUMATIC
COMP” switch (figure 1-10) on the engine control panel.
When the primary bus powered switch is at NORM (guard
down}, a solenoid valve allows utility hydraulic system
pressure to operate the compressor motor, provided the
generator is operating, air storage bottle pressure is
below 2700 psi, and the speed brakes or landing gear
are nof being operated. (Switches in the speed brake
and landing gear control circuits open the circuit to
the air compressot solenoid valve when either system
is being operated. Utility pressure is then cut off from
the compressor motor.) With the compressor motor
switch at OFF, the circuit to the air compressor solenoid
valve is open, regardless of other conditions.

PRIMARY ENGINE INDICATORS.
EXHAUST TEMPERATURE GAGE.

‘The exhaust temperature gage (14, figure 1-3), on the
instrument panel, shows engine exhaust temperature in
degrees centigrade. Gage indications are received from
thermocouples in the engine rail cone. ‘The temperature
indicator system is of the self-generating type and there-
fore does not require power from the airplane electrical
system.

TACHOMETER.

The tachometer (11, figure 1-5), on the instrument
panel, registers engine speed in percentage of maxi-
mum rated rpm (7950). This indication, when used in
conjunction with that of the exhaust temperature gage,
permits setting engine power accurately without ex-

ceeding engine limitations. The tachometer receives its.

power from a tachometer generator geared to the en-
gine accessory section and driven by the compressor
rotor and is therefore independent of the airplane elec-
trical system,

OI1L PRESSURE GAGE.

The oil pressure gage (17, figure 1-5), on che instrument
panel, registers engine oil pressure in pounds per square
inch, Electrically operated, the gage is applied with
single-phase ac power obtained through a step-down
transformer from the three-phase (instrument) inverter.

OIL SYSTEM.

Lubrication is supplied from a 5-gallen tank of oil by a
recirculating, pressure-type oil system with scavenge
pump return. To allow for expansion, an additional
2-gallon expansion tank is used. A regulator valve
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permits the return oil to by-pass or go through a fuel-
cooled oil cooler, depending on the oil temperature,
No manual control is provided, as operation of the sys-
tem is fully automatic. The oil system also supplies
conirol oil for operation of the hydromechanical engine
fuel controller. See figure 1-23 for oil specification,

AIRPLANE FUEL SYSTEM.

The airplane fuel system includes four self-sealing
tanks, rwo in the fuselage and one in each wing outer
panel, With the exception of the forward fuselage tank,
which consists of two cells (upper and lower), the fuel
tanks are of the single-cell type. All tanks are connected
to the lower cell of the forward fuselage tank, and no
selecrion of internal tanks is necessary, as the system
functions as a single soutce of fuel. During normal
operation, fuel from all internal tanks flows by gravity
to the forward fuselage tank lower celi. Normal flow
from the afe fuselage tank is accomplished by an elec-
trical transfer pump within the tank that is actuated
automatically when fuel level in the forward fuselapge
tank upper cell drops o about 173 gallons (70 gallons
on late airplanest). The transfer pump forces fuel into
the forward fuselage tank lower cell uniil the level in
the forward fuselage tank upper cell increases to
180 gallons (90 gallons on late airplanes?); then the
pump is automatically turned off. In evenr of transfer
pump failure, all but 50 gallons of fuel will fiow by
gravity from the afr fuselage tank to the forward fuse-
lage tank lower cell when the airplane is in cruise
attitude. Ta prevent a backflow of fuel o (he aft
fuselage or wing tafiks, check valves are installed in
the system. Two rank-mounted electric booster pumps
supply fuel under pressure to the engine from the
fower cell of the forward fuselage tank. Individual
filler openings ate on all internal tanks except the
forward fuselage tank fower cell, which is filled cthrough
the upper cell. In addition, a single-point refueling
system is included to reduce ground servicing time. The
system permits all internal tanks to be filled through
a single filler receptacle in about 5 minutes. During
gravity refueling, the forward fuselage rank must be
filled first in order te use full fuel capacicy; if the wing
tanks or aft fuselage rank is filled first, fuel will drain
slowly into the forward fuselage tank lower cell while
the forward fuselage tank is being serviced. The access
doors at the fuel filler recepracles cannot be closed unless
the filler caps are secured in the locked position. In-
ternal fuzl can be augmented by installation of drop
tanks on the undersurface of the wing outer panels. The
airplane can catry two 200-gallon combat tanks, two
120-gallon ferry tanks, or a combination of two 120-

*F-86H-1 Airplane AF52-2070 and all subsequent airplones
TF-86H-10 Airplone AF53-143% and all subsequent airplanes
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gallon and cwo 200-gallon tanks. {The 200-gallon tanks
can be installed on the outboard tank mounting station
only.) Controls permit selection of drop tank fuel;
however, the fuel in the drop tanks should be used
before internal fuel. When the drop tank system is
turned on, compressed air from the engine compressor
forces fuel from the selected drop tanks into the forward
fuselage tank upper cell through a fuel level control

valve. Fuel mank capacities are shown in figure 1-12;
for fuel specification, see figure 1-23.

FUEL BOOSTER PUMPS,

Two eleceric fuel booster pumps (primary and sec-
ondary), submerged in the fower cell of the forward
tuselage tank, supply fuel under pressure from the tank
to the engine. The pumps are energized when the en-
fine master switch is ON and the throttle is moved
outboard from the OFF position to pass the idle stop.
Both pumps are powered by the primary bus; however,
the secondary pump is controlled by secondary bus
power and, therefore, is operable only when this bus
is energized. For ease in ground testing the booscer
pumps (and the fuel transfer pump in the afc fuselage
tank), test switches are on the canopy deck. Before
the test switches are operated, the engine master switch
should be in the OFF position and external power should
be connected to the airplane. Each pump can then be
tested individually by holding its respective vest switch
at the TEST position while listening for pump operarion.

FUEL QUANTITY DATA

POUNDS OR US GALLONS
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FUEL SHUTOFF VALVE.

The fuel shucoff valve, upstream of the low-pressure
filrer, is electrically controlled by the engine master
switch. When the switch is ON, primary bus power
opens the valve, allowing fuel to feed to the engine fuel
control system.

FUEL FILTER DEICING SYSTEM.

A fuel filter deicing system is incorporated to accom-
plish fuel filter deicing on some airplanes.* Refer to
"Defrosting and Rain and Ice Removal Systems” in
Secrion 1V,

AIRPLANE FUEL S5YSTEM CONTRO1S.
DROP TANK PRESSURE SWITCH.

A three-position switch (figure 1-10), on the left con-
sole, controls pressurization of the drop tanks. Through
secondary bus power, the switch actuates rhe solenoid
shutofl valves in the air pressure lines berween the
engine compressor section and the drop tanks. When
the switch is at QUTBD, the normally open air valves to
the inboard tanks are closed; all air pressure is directed
to both cuiboard drop tanks, forcing ourboard tank
fuel 1o the forward fuselage tank upper cell through a
fuel level control valve. With cthe switch set ar 1INBD,

“F-86H-1 Airplones AF52-1975 through -1983

" NOTE:. Multiply US gul[ms I:'_w 6.5 1o obtain pounds '
i {Standard Day only}

: H

USABLE FUEL I FULLY EXPANSION 10TAL

I IN LEVEL | SERVICED ! SPACE VOLUME
FLIGHT (EACHY {EACH) {EACH) {EACH)

FORWARD 1200 18
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277 GAL
AFT 648 1B
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149 GAL
442 LB
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"‘QOP TAN
KESSUREK WARNING

\) \9 - If inboard tanks are dropped before outboard

tanks, they may strike the airplane or the out-

board tanks.

After all fuel is transferred from the drop tanks, fuel
from the internal tanks will be used automatically.

Note

® On early airplanes® not changed by T. O.,
completion of drop tank fuel transfer may be
accompanied by a very pronounced audible
rumble, possible severe pounding through-
out the airplane, and, in some cases, fuel
venting. The rumble, pounding, and vent-
ing, which is not dangerous and therefore
no cause for alarm, will stop about one
minute after drop tank transfer air is turned

both inboard drop tanks are pressurized. Fuel from the
outboard tanks should be used first, and then fuel from

the inboard tanks, because the inboard drop tanks
should not be jettisoned until after the outboard ranks
have been released.

off.

® When outboard tanks are empty, drop rank

pressure switch should be moved to 1nBD if

If empty inboard drep tanks are retained, the pressure
switch should be left at INBD to maintain pressurization
to prevent possible tank collapse during descent. [Oul-
board tanks need not be pressurized when emply, since
they are designed to withstand the most adverse flight
conditions the airplane itself will withstand).
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inboard tanks are installed, or o OFF if in-
board tanks are not installed. If inboard
tanks are installed, drop rtank pressure
switch should be left at iNBD after all drop
tank fuel has been expended, w prevent
possible collapse of the inboard tanks dur-
ing descent,

DROP TANK RELEASE.

On early airplanest not changed by T. O., drop tanks
are selectively released in pairs when the master arma-
ment selector switch (figure 4-9) is positioned to INBD
TANKS SALVO or OUTB'D TANKS $ALVO and the bomb-
rocket release button is pressed. If the switch is posi-
poned at EXT STORES JETTISON, all external stores are
released at the same time when the bomb-rockert release
button is pressed. On late airplanesi and early air-
planest changed by T. O., drop tanks may be dropped
individually or in pairs by positioning the master arma-
ment selector switch (figure 4-9) to INB'D TANKS or
OUTB'D TANKS and positioning the tank release selector
switch to LEFT, SALVO, or RIGHT. The selected tank or
pair of tanks will drop when the bomb-rocket release
button is pressed. Emergency jettisoning of the drop
tanks and other external stores can be accomplished
electrically (battery bus power), regardless of arma-
ment selector switch positioning, by the external stores
jettison button on the left console.

*F-86H-1 Airplanes and F-86H-5 Airplanes
AF52-2090 through -2124 and -5729 through
-5737

TF-B6H-1 and F-86H-5 Airplanes
iF-86H-10 and subsequent airplanes
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WARNING

To prevent accidental explosion of drop
tanks, they must not be installed, removed, or
given an operativnal drop test (either man-
ually or elecirically} unless che airplane and
drop tanks are elecurostatically grounded.

EMERGENCY JETTISCN HANDLE,

In case of an electrical telease failure, the drop tanks
can be jetrisoned mechanically by the emergency jetti-
son handle (24, figure 1-5), to the left of the instrument
subpanel. When the handle is turned clockwise 45
degrees and then pulled out abour 314 inches, only the
outboard tanks are jectisoned. When the handle is pulled
straight out to its full extension (about 614 inches), all
external stores {(drop tanks, bombs, or rockets) are re-
leased at the same rime,

FUJEL SYSTEM INDICATORS.

FUEL QUANTITY GAGE AND TEST BUTTON.

The fuel quantity gage (21, figure 1.5) is on the center
pedestal and shows the total internal fuel supply in
pounds, as determined by a capacitance-type indicating
system. The system operates on power from the three.
phase (instrument) invester. It automatically compen-
sates for changes in fuel density so that the quantity
gage registers the actual aumber of pounds of fuel,
regardless of type of fuel or fuel expansion or contrac-
tion caused by temperature changes.

Note

Before drop wank is used, approximately 143
pounds of internal fuel is consumed. After
showing this decrease, the fuel quantity gage
remains stationary until all fuel from the drop
tanks is consumed and the engine begins to use
internal fuel.

The fuel quantity gage test button (22, figure 1-5), on
the center pedestal, is provided to determine whether the
fuel quantity gage is operating. Holding the test button
down unbalances the fuel indicating bridge circuit and
causes the fuel quantity gage needle to move counter-
clockwise at the rate of about one revolution per min-
ute. If the needle does not move when the button is
pressed, the indicating system is not functioning
properly.

OUTBOARD-DROP-TANK-EMPTY
INDICATOR LIGHT,

The outboard-drop-tank-empty indicator light (figure
1-10) is on the left console, curboard of the throttle,

Section |

With the drop tank pressure switch positioned ar OUTBD,
the indicator lighe will come on (secondary bus power)
when the outboard drop tanks are empty. The drop
tank pressure switch then should be moved to iNBD if
inboard tanks are carried, or to OFF if they are not
installed. Either movement of the switch will arn off
the outboard-drop-tank-empty indicator light which is
of the push-to-test type.

if empry inboard drop tanks are retained, the
pressure switch should be lefr ar 1NBD to main-
tain pressurization to prevent possible tank
collapse during descent.

ELECTRICAL POWER SUPPLY SYSTEM.

The airplane is equipped with ac and dc electrical
power systems. The 28-volt dc system is powered by a
400-ampere, engine-driven genetawr, which becomes
operative at about 38%% engine rpm. A 24.volt, 36-
ampere-hour bateery serves as a stand-by for dc power.
Puring ground operation, direct current can also be
supplied through a receptacle by 2n external power
source. Power for rhe ac system is supplied by a single-
phase inverter and two three-phase inverters.

DC ELECTRICAL POWER DISTRIBUTION.

DC power is distributed from three electrical busses:
battery, primary, and secondary. The bacttery bus is con-
nected directly o the battery and therefore is “hot” at
all rimes, regardless of the position of the battery
switch. The primary bus is energized by the battery
{through the battery bus) when the battery switch is
ON {generator not operating), by generator output
when the generator is operating, or by external power
when an external power source is used. The secondary

~bus receives its power through the primary bus and is

energized only when generator output is available or
when external power is connected.

AC ELECTRICAL POWER DISTRIBUTION.

Alternating current is normally supplied by a 1500-volt-
ampere single-phase (radar) inverter and a 250-volt-
ampere three-phase (instrument) inverter. An added
three-phase (instrument) inverter serves as an alternate
power source if the main inscrument inverter fails, The
radar inverter (single-phase) is powered by the sec-
ondary bus. Coasequently, output of this inverter is
available only when the generaror is operating or when
an external power source is connected. If the single-
phase inverter ontput is interrupted, the following will
become inoperative: sight radar ranging equipment,
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BATTERY BUS

BATTERY
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Windshield anhi-ice switch

F-86H-1-04-3G

Figure 1-13
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IFF radar, special store controls, strike camera timer,
and cockpit air conditioning control system,

The main and alternate instrument (three-phase) in-
verters are powered by the primary bus. The main
instrument inverter serves the engine control amplifier,
attitude gyro, and K-4 vertical gyro indicating system,
slaved gyro magnetic compass, the fuel flow, oil pres-
sure, hydraulic pressure, and fuel quanrtity indicating
systems, and the 20 mm guns. If the main instrument
inverter fails, the units normally powered by it can be
transferred to the alternate instrument inverter by
a manually controlled transfer switch. Warning lights
show when instrument or radar inverter power is not
available.

POWER

INVERTER
INSTRUMENT
A-C POWER

SWITCH

ALTERNATE INVERTER

RADAR
INVERTER

AC POWER DFF <
RADAR
- -

switches, Circunt breakers, accessible w the pilot, are
on panels on each side of the cockpit. A number of
circuit breakers, not accessible from the cockpit, are
on the canopy deck and in the ncse wheel well. Trip-

DISTRIBUTION ..

AC POWER OFf

M5 A-C BUS

Py

WARNING LIGHT

*F-86H-1 Airplanes and F-86H-5 Airplanes AF52-2090 and -2091
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ELECTRICALLY OPERATED EQUIPMENT.

See figure 1-13.

EXTERNAL POWER RECEPTACLES.

External power receptacles (dc and, on late airplanes,i
ac) are within an access panel on the left side of the
fuselage, below the wing trailing edge, for use during
ground electrical checks. Neither dc nor ac external
power is required for starting; however, to conserve
battery current, external d¢ power should be connected
to supply the various electrical systems.

CIRCUIT BREAKERS.

Most of the dc electrical circuits are protected by
push-pull type circuit breakers or circuit-breaker

. FUNCTIONAL FLOW DIAGRAM

THREE-PHASE

B and MM-1 ottilvde indicolon
Engine contrel amplifier {-3D or -JE engines)
Engine ignition and ground wlar
systems [ouviomatic start |
Fusl Aow indicator
Fuel quantity goge
Gunfire power |20 mm guns)
Hydraulic pressure gage
il pravsure goage
Slaved gyro magnetic compans

SINGLE-PHASE
A-C BUS

Cochpit temparoture outomattc contral
Gun sight

IFF (AN/APX-6 and AN/APX-8A |
Rodor [AN/APG-30)

Special store monitering panel

Strike comero |oirplones wilh

sirike camera fimer)

F-B6H-1-54-4A

free circuit breakers are installed on F-86H-10 and
subsequent airplanes. This type of circuirt breaker is
designed to prevent the pilot from holding the push
button in against the circuit fault which caused it to

TF-86H-10 Airplane AF53-1439 and all subsequent airplanes
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open, and thus sustaining a potentially dangerous over-
load condition. Qn F-86H-1 and F-86H-5 Airplanes,
nontrip-free circuit breakers are installed; therefore, on
these airplanes, it is possible to resec the push-pull
circuic breakers against che circuit faule. The ac circuics
are protected by fuses, the majority of which cannot be
replaced in Alight. The main and alternate instrument
inverters are protected by on-off, switch-type circuit
breakers, so thar the inverters may be turned off during
ground testing of the dc electrical system. These switch-
type circuit breakers are on the righr console. (See 7,

figure 1-7.)

It is considered highly undesirable o reclose
a circuir breaker (on F-86H-1 and F-86H-5
Airplanes} thar has opened in flight. Reclosure
in general should be artempred only in cases
of emergency, and then only with full realiza-
tion of the ha%ards involved and a careful
evaluation of the advantages versus the dis-
advantages. (Since F-86H-10 and subsequent
airplanes are equipped with trip-free circuit
breakers, the circwit breakers on these air-
planes cannot be reclosed.)

ELECTRICAL POWER SUPPLY SYSTEM CONTROLS.

BATTERY SWITCH.

The battery switch (figure 1-14) is on the right forward
switch panel. When the switch is ON, the battery bus is
connected to the primary bus, and the battery bus can
be energized by generator output or by power applied
through the external power source. When the swicch is
OFF, bartery power is supplied only to those units
connected o the bartery bus.

GENERATOR SWITCH.

The three-position generator switch (figure 1-14), on
the right forward switch panel, uses primary bus power
to coatrol generator operzation, When the switch s in
the guarded ON position, the generator is connected;
when it is in the OFF position, the generator is “off the
line.” The switch is spring-loaded from #rs RESET posi-
tion to OFF. If an overvoltage condition occurs when
the switch is oN, the generator is automatically cut
out, as shown by illumination of the generator-off
warning light. The switch should then be momentarily
held at RESET and then to OFF. If normal voltage is
shown on voltmeter, retutn switch to ON. This will
reset the circuit so thac the generator will be auto-
macically reconnected if the malfunction no longer
exists and the system has reverted to normal operation.
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INSTRUMENT AC POWER SWITCH.

The instrument ac power switch {figure 1-14} is on
the right forward switch panel and is used to select
the source of three-phase ac power. With the switch
at MAIN, the main insttument inverter supplies three-
phase ac power; with the switch ar ALTERNATE, the
aleernate inmstrument invercer supplies the power. A
warning light comes on when the output of the selected
iaverter is not satisfactory., The instrument power
swirch operates on power from the primary bus.

ELECTRICAL POWER SUPPLY SYSTEM INDICATCRS.
GENERATOR VOLTMETER.

The generator voltmeter (18, figure 1-3), on the instru-
ment panel, shows generator voltage.

ELECTRICAL LOADMETER.

The electcical loadmecer (19, figure 1.3}, on the instru-
ment panel, is marked "LOAD" and shows percentage
of toral system amperage being used.

GENERATOR-GFF WARNING LIGHT.

The generator-off warning light (figure I-+4), on the
righe forward switch panel, is illuminated by primary
bus power whenever generator failure occurs, if the volt-
age dropsbelow that required to close the reverse-current
relay, or if the generator switch is OFF. Should generator
voltage output become excessive (over 31 volis), the gen-
erator will be automatically cut ourt of the circuitand the
generator warning light will come on. IMlumination of
the warning light {(except when external power is con-
necred) shows that the equipment powered by the
secondary bus is inoperative and that the batrery is
powering the primary bus; therefore, all nonessential
electrical equipment should be quickly turned off to
conserve battery power. The light is of the push-to-test

type.
AC POWER-OFF WARNING LIGHTS.

Two push-to-test type inverter failure warning lights
are on the right forward swirch panel and operate by
means of primary bus power. A red warning light (fig-
ure [-14) comes on to show failure of the main or alter-
nate three-phase instrument inverter, whichever is
selected. If the light remains on after the stand-by power
source is selected, then both inverters are inoperative.
An amber indicator light (figure 1-14) comes on when
the single-phase radar inverter fails. There is no aler-
nate source of single-phase power.

HYDRAULIC POWER SUPPLY SYSTEMS.

The airplane has three separate and independent con-
stant-pressure type hydraulic systems: a utility hydraulic
system, a flight control normal hydraulic system, and a
flight control alternate hydraulic system. The three sys-
tems are completely isolated and independent of one
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Figure 1-14

another. Pressure in any one of the three hydraulic sys-
tems can be selectively read on a single hydraulic pres-
sure gage, according to the position of the pressure gage
selector switch. For hydraulic fluid specification, see
figure 1.23,

UTILITY HYDRAULIC SYSTEM.

The utility hydraulic system (figure 1-15) is a constant-
pressure type system. It supplies power for normal
operation of landing gear, wheel brakes, nose wheel
steering, speed brakes, purge doors,* and air compressor
for the pneumatic system. Fluid is supplied to the system
from a reservoir in the right side of the fuselage;
system pressure is maintained by an engine-driven,
variable-displacement pump at 3000 psi.

FLIGHT CONTROL HYDRAULIC SYSTEMS.

Refer to "Flight Control Hydraulic Systems” in this
section.

*F-86H-5 and subsequent airplanes

HYDRAULIC PRESSURE GAGE AND SELECTOR
SWITCH.

The hydraulic pressure gage and selector switch (8
and 6, figure 1-5), are on the upper part of the in-
strument panel. When the three-position pressure gage
selector switch is at UTILITY, NORMAL (flight control
normal hydraulic system), or ALTERN (flight control
alternate hydraulic system), the pressure of the respec-
tive system is shown by the pressure gage. The hydraulic
pressure indicating system is operated by three-phase
ac power,

FLIGHT CONTROL SYSTEM.

The flight control system incorporates several unique
features. The entire horizontal tail acts as one primary
control, the elevator and stabilizer being interconnected
and both units moved by stick action. This type of lon-
gitudinal control system affords more positive action
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UTILITY HYDRAULIC SYSTEM
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and greater control effectiveness with less control sur-
face movement than a conventional control system. The
horizontal tail and the ailerons are acruated by a con-
stant-pressure hydraulic system; movement of the con-
trol stick mechanically positions hydraulic control
valves, which direct pressure to the actuating cylinder of
the respective control surface. The irreversible charac-
teristic of the hydraulic control system holds the control
surfaces against any forces that do not originate from
control stick action, and prevents these forces from be-
ing transmitred back to the stick. Thus, aerodynamic
loads of any kind cannot reach the pilot. Because of this
irreversibility, an artificial feel system is built into the
aileron and horizontal stabilizer control system. Trim
tabs are not required for aileron and horizontal stabi-
lizer; trimming is accomplished by electric trim actu-
arors, which change the neutral (no-load) position of
the control bungee, thus changing the trim position of
the surfaces. The rudder is conventionally operated by
a cable control system and has an electrically actuated
trim tab. A rudder damper is installed in the rudder on
the hinge line to prevent rudder buzz in high Mach
number dives. This unit is a viscous-type damper and
results in increasing the pedal forces in proportion to
the rate of movement of the rudder.

CONTROLLABLE HORIZONTAL TAIL.

The elevators and horizontal stabilizer are controlled
and operated as one unit, known as the controllable
horizontal rail. The horizontal stabilizer is pivoted at
its rear spar so that the leading edge is moved up or
down by normal control stick action. The elevator is
connected to the stabilizer by mechanical linkage and
moves in a definite relationship to stabilizer movement.
Travel of the elevator is slightly greater than that of
the stabilizer. This type control surface eliminates many
of the undesirable effects of high speed, such as loss of
control effectiveness at high Mach numbers due to com-
pressibility.

ARTIFICIAL FEEL SYSTEM.

Because of the irreversible characteristics of the aileron
and horizontal tail hydraulic control system, air loads
are not transmitted to the stick and no conventional
stick feel is present. Therefore, an artificial feel system
is installed to supply the desired stick feel under all
flighr conditions. Control surface air loads are simu-
lated by spring bungees connected into the control
system. To improve flight stability, a bobweight is in-
corporated in the horizontal stabilizer system to pro-
vide a force directly proportional to normal gravity
acceleration. The bungees apply loads to the stick in
proportion to the degree of stick deflection from the
trim position. The ailerons and horizontal tail are
trimmed by means of the normal trim switch, which
changes the no-load position of the stick by reposi-
tioning the artificial feel bungees.

Section |

FLIGHT CONTROLS AND INDICATOR.
CONTROL STICK.

The control stick is of conventional design and is me-
chanically connected to the hydraulic control valves at
the conrtrol surfaces. Movement of the stick positions
the control valves so that pressure from the flight con-
trol hydraulic system is directed to the actuating cylin-
ders. The stick has a Type B-8 grip that incorporates the
following switches: radar target selector button, bomb-
rocket release button, nose wheel steering button, gun
trigger, and the trim switch for ailerons and horizontal
tail.

RUDDER PEDALS.

The rudder is controlled by a cable system from con
ventional hanging-type rudder pedals, which are ad-
justable fore and aft by a lever on the outboard side
of each pedal assembly. A posidon indicator on the
outhoard side of each pedal aids in exact alignment

TRIM SWITCH

BOMB-ROCKET-TANK
RELEASE BUTTON

GUN
TRIGGER

F-80H-1-52-14

Figure 1-16

1-27



Section |

of the pedals during adjustment. Each indicator consists
of 2 numbered dial; when the visible dial numbers cor-
respond, the pedals are adjusted evenly, Toe action on
the rudder pedals operates the wheel brakes.

CONTROL SURFACE LOCKS.

Gust locks are not necessary for the aileron and bori-
zontal tail, as these surfaces are locked against externally
applied loads at all times because of the irreversible
characteristics of the flight control hydraulic system.
The cable-operated rudder can be locked by a latch-type
lock provided for each rudder pedal. The locks are
recessed in the cockpit floor, one aft of each rudder
pedal. To lock the rudder, the pedals must be adjusted
to the full aft position and the locks should be opened
by pushing down on the afr portion of each lock. The
pedals should then be rorated aft 1o engage the locks.
It is necessary to slide the lock afc and then o allow it
to return forward so that it will engage the pedal. To
release the pedals, the lock is slid aft until the pedal is
disengaged. The pedals should be returned to rheir
npormal posicion, and the locks should be pushed down
until flush wirth the floor,

Rudder locks need not be engaged after flight,
since the viscous-type damper installed in the
rudder will prevent gust damage.

TRIM SWI1TCH.

Ajlerons and horizontal tail are rimmed by a five-
position, thumb-actuated switch on top of the consrol
stick grip. Trimming is accomplished hy means of
the trim switch, to remove or reduce stick loads afrer
the stick is positioned to maintain the desired Right
artitude. Holding the trim switch to eicher side ener-
gires che electric lateral trim actuator. Holding the
switch forward or aft energizes the longitudinal twim
actuator. The trim actuators, when energized, reposition
the artificial feel bungees. The bungees, in turn, apply
the necessary force to establish a new neutral (no-load)
position of the stick, thereby eliminating or reducing
control stick loads. The trim circuit is powered by the
primary bus. The trim switch is spring-loaded to the
cencter (OFF) position; when released, it automariczally
returns to this position and trim action stops,

CAUTION

The trim switch is subject to sticking in any
or all of the acruated positions, resulting in
application of extreme trim. If the switch
sticks in any acruated position during ground
checks, the airplane must not be flown. The
deficiency must be entered on DD Form 781
(formerly Form 1) with a red cross.
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RUDDER TRIM SWITCH.

The electrically {primary bus) actuated rudder trim tab
is controlled by a three-position switch (38, figure 1-0)
on the left console, inboard of the throttle quadrant.
The switch is held at LEFT or RIGHT for corresponding
rudder trim and is spring-loaded from these positions
ro the OFF position.

TAKE-OFF TRIM INDICATOR LIGHT.

An amber lighe (10, figure 1-6) on the left console
shows take-off trim position of the ailerons, horizontal
tail, and rudder. The light comes on whenever any
one of these control surfaces is trimmed to irs take-off
position and goes out when the respective trim switch
is released; ic comes on again as each subsequenc con.
trol is trimmed for take-off. The take-off trim position
for the ailerons and rudder is neutral; horizental cail
take-off trim position is that used for a minimum-run
take-off. (The leading edge of the horizontal stabilizer
is ser with the leading edge down about 3 degrees, to
induce an airplane nose-up condition.) The lighrt op-
erates on primary bus power,

FLIGHT CONTROL HYDRAULIC SYSTEMS.

Two completely independent hydraulic systems (figure
1-17) provide alternate sources of power for the ailerons
and horizontal tail. A constant-pressure hydraulic sys-
tem, powered by an engine-driven pump, serves as the
normal flight control hydraulic system. An alcernate
constant-pressure hydravlic system is pressurized by an
electrically powered pump and operates the coneaols
should the normal hydraulic system fail. The transfer
from normal 1o alternate system is automatic in case of
normal system failure, but also may be selected manually
by the pilot. Automatic change-over is accomplished
electrically by pressure switches and solenoid-operated
transfer valves, When normal system pressure drops
below about 650 psi, the pressure swirtch aciuares the
transfer valves. A warning light on the instrument
panel comes on when flight controls are operaced on
the alcernate system. A selector switch permits the
pilot to elecurically change over from one system to
the other for test purposes or for actual operation, If
the automatic or selective electrical transfer systems
fail, actuation of the emergency change-over handle
mechanically positions the transfer valves to select the
alternate system, regardless of pressure, and connects the
alternate pump motor directly to the battery bus. Hy-
draulic control valves, pesitioned mechanically by the
controf seick, direct pressure to the respective tandem-
type actuating cylinders. One is supplied by the normal
hydraulic system; the other, by the alternate system.
Each is hydraulically independent of the other,
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Note

Auromatic or pilot-controlled electrical trans-
fers to the alternate system are prevented if
pressure in the alternate system is below the
minimum operating pressure. Pilot-controlled
transfer from the alrernate to the normal sys-
tem is also prevented if normal system pressure
is low. Manual transfer to the flight control
alternate hydraulic system can be accomplished
regardless of alternate system pressure,

FLIGHT CONTROL NORMAI HYDRAULIC
SYSTEM.

The flight control normal hydraulic system has a sepa-
rate reservoir and is pressurized by an engine-driven,
variable-volume pump. Normal system pressure is about
3000 psi, but pressure may be lower during control
stick movement. The pump is supplemented by an
accumulator for sudden high razes of demand. The
accamulator ait pressure gage, in the engine accessory
well, behind an access door on the bottom of the
fuselage just aft of the main gear doors, should be
checked by ground personnel before flight for 600 to
650 psi air precharge with hydcaulic pressure depleted.
The system reservoir is behind an access door on the
right side of the fuselage, just forward of the fuselage
break. The Auid level indicator pin should extend out
from the reserveir co within Y4 inch of che top of the
pin gage.

FLIGHT CONTROL ALTERNATE HYDRAULIC
SYSTEM.

The flight control alternate hydraulic system has a sep-
arate reservoir, an electrically driven pump, and an
accumulator to provide an alternate source of control
power. The accumulator air pressure gage, just (o the
left of the normal system accumulator gage in the
engine accessory well, should be checked by ground
personnel before flight for 600 to 650 psi air precharge
with hydraulic pressure depleted. The system reservoir
is behind anr access door on the left side of the fuse-
lage, just forward of the fuselage break. The fluid level
indicator pin should extend out from the resecvoir to
within ¥4 inch of the wp of the pin gage. The system
has separate hydraulic lines to each cylinder, and sys-
rem pressure is automatically maincained by pressure
switches that operate the pump motor, as required, to
supply the system and keep the accumulator charged.

Note

When the flight control alternare system is in
operation, rapid movement of flight controls
for prolonged periods may result in a slightly
lower rate of control surface response than
when the normal system is in operation. This
is accompanied by a reduction in indicated
alternate system pressore.
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The flight control alternate hydraualic system is
engaged automatically when external power
is connected for engine start, as normal system
pressure is not built up until afrer the engine
1s running. Therefore, the flight control switch
should be held at RESET 10 effect change-over
to the normal system after engine start.

During flight, the alternate system pump motor is not-
mally powered by the primary bus. If the primary bus
fails during flight, the alternate system circuit is auto-
matically transferred to the battery bus. On the ground,
the pump motor circuit 15 automatically powered by
the primary bus. Therefore, unless the generator is
operating or an external power source is connected, the
battery swiech must be oN to provide power for alter-
nate system operation when the airplane is on the
ground. However, because of the heavy drain on the
battery by the alternate pump motor, the alternate sys-
tem should not be operated on the ground unless an
external de¢ power source is connected or the generator-
off warning light is not on when external dc power
is not coanected.

FLIGHT CONTROL HYDRAULIC SYSTEM
CONTROLS.

FLIGHT CONTROL SWITCH. The three-position
flight control switch (13, figure 1-6), on the left consale
tnboard of the throttle quadrant, provides a means of
manually selecting the normal or alternate fiight con-
trol hydraulic system. With the swirch ar NORMAL
(engine running}, the normal system suppties hydranlic
pressure to the flight controls, and the alternate systemn
will cur in automatically should the normal system
pressure fall below abour 630 psi. When the switch is
moved to ALTERNATE, a transfer valve in the normal
system is actuated to hlock normal system pressure, and
a cransfer valve in the alternate system is opened, per-
mitting alternate system pressure to power the flight
controls. (This transfer cannot be completed unless
adequate pressure is available in the alternate system.)
When the switch, which is spring-loaded o NorMAL,
is momentarily positioned at RESET, it de-energizes both
the normal and alternate systern shucoff valves. This
allows them to rerurn ro their normal positions (nermal
system eperating). The RESET position of the flighc con-
trol switch must be used whenever an intentional trans-
fer from the alternate to the normal system is made.
Should the alternate system fail, cransfer to the normal
system will take place auvtomarically.

FLIGHT CONTROL EMERGENCY CHAMGE-OVER
HANDLE. The flight control emergency change-over
handle (26, figure 1-3), below the left side of the instru-
menc panel, permics the fighe control alternate hydrau-
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lic system to be engaged f the automaric or selecrive
electrical transfer systems fail. Pulling che handle afr
to its full cur position {(about 4 inches) mechanically ac-
tuares two cransfer valves (normally solenoid-operated)
to transfer flight control operation to the alcernate
system and conneccs the alternate system pump directly
to the battery bus, thus by-passing pressure switches
that normally control pump operation. As a result,
when the handle is extended, pump operation is con-
tinuous, regardless of systermn pressure,

Note

Since the automatic pressure control of the
alternate system is by-passed when the emer-
gency change-over handle is extended, alter-
nate systeen pressure will be about 3500 psi.

If the handle is returned to its nocmal posicion, the
alternate system will remain in operation until che flight
control switch is held momenrarily at RESET and then
released ro NORMAL. On some airplanes, a button in
the face of the handle must be pressed hefore the handle
can be pushed in 10 the stowed position,

The Right control alternate hydraulic systerm
pump operates continuously as long as the
manual emergency change-over handle is ac-
tuated. Decreased pump life may resule from
excessive periods of operation; alse, drain on
the bactety in case of generator failure would
appreciably shorten battery life, In addition,
manual change-over to the alternate system
may prevent recurn to the normal system if
the change-over vabve sticks. This would neces-
sitate the duration of the flight to be per-
formed on the alternate system. Therefore, do
not acuate the manual emergency change-
vver handle in flight, except when the normal
system fails and avtomaric (elecirical) change-
over to the alternace system does not occur, or
just before entering che landing pattern when

flying on the alternate system after normal
syscem failure,

FLIGHT CONTROL HYDRAULIC SYSTEM
INDICATORS.

ALTERNATE-ON WARNING LIGHT. The amber
alternate-on warning light (9, figure 1-3), on the in-
strument panel, comes on whenzaver the flight control
alternate hydeaulic system is operating. The primary
bus normally provides power for illuminating the light.
However, if no primary bus power is available, the
light will come on by power from the battery bus.
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HYDRAULIC PRESSURE GAGE AND SELECTOR
SWITCH. Refer to "Hydraulic Power Supply Systems”
in chis section.

WING LEADING EDGE.
NONSLATTED LEADING EDGE.

Most airplanes have the noaslatted (fixed-contour) wing
leading edge assembly. A wing fence on the upper sur-
face of each wing gives favorable low-speed char-
ACTETisSLics.

SLATTED LEADING EDGE.

On some airplanes, the leading edge has been changed
to include slats. (Sce figure 1-2.) Addition of wing
slats improves low-speed characteristics and high-
alticude maneuverability. The slats on each wing are
divided inwo four segmenss. Aerodynamic force acting
upon the slats cause them to open and close automati-
cally, depending on the airspeed and the attitude of
the airplane. Upon opening, the slats move forward
along a curved track to create a slor in che wing lead-
ing cdge. This slot formation controls the airflow
over the upper surface of the wing and increases lift,
resulting in lower sialling speeds. Ac higher airspeeds
in unaccelerated flight, the slats close automatically to
offer mintmum drag for maximum flight performance.
For detailed comparisons of the fight characteristics
afforded by either leading edge configuracion, refer 1o
applicable paragraphs in Section VI,

WING FLAP SYSTEM.

Electrically controlled and operated (de) sloced-type
wing flaps extend spanwise from the fuselage to the
aileron on each wing panel. An individual electrical
circuit and individual electric motor actuate each flap.
The (laps are mechanically interconnected so that if
one actuating motor or electrical circuit fails, the
respective flap will be actuated through mechanical
interconnection with che opposite flap. This mechani-
cal interconnection also prevents individual or uneven
flap operation, and a brake within each acruacor pre-
vents air loads from moving the flaps. Wo emergency
system is provided, as enough protection is afforded in
the normal system by the mechanical interconnection,
the individual actuator motoss, and the individual actu-
ator motor circuits, There is no flap position indicator.

WING FLAP HANDAE.

The wing flap handle (5, figure 1.6), outboard of the
throttle on the lefr console, controls flap actuation by
primary bus power. To position the flaps, the flap
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handle is moved to the selected UP, MID, or BOWN
position. Moving the handle to UP will raise the flaps
to the streamlined position. With the handie ar powmn,
the flaps will lower to the full down position (about
38 degrees). When the handle is moved from UP to
MID position, the flaps will lower to mid-position of
their travel (about 20 degrees). To raise the flaps from
full-down position or mid-position, the flap handle
must be placed ac the UP position. A spring-loaded slid-
ing bolt, next to the flap handle, can be moved to
limit the flap handle travel to the MID position (from
the UP position) for certain airplane load conditions.

Note

The MID position is not a neutral position. The
flaps will move to mid-position only from the
Full up position.

SPEED BRAKE SYSTEM.

Hydraulically operated speed brakes are on each side
of the fuselage, below the dorsal fin. Each speed brake
consists of a panel hinged at the forward edge; the
panel, when open, extends forward into the air stream.
Pressure for normal operation of the speed brakes is
supplied by the utility hydraulic system through a
solencid-operaced selector valve. The speed brakes open
in about 2 seconds with high engine rpm. About 414
seconds is needed o close the brakes on the ground
with high engine rpm. There is no speed brake position
indicator. If the solenoid-operated selector valve fails,
a dump valve, installed on early airplanes,* may he
mechanically positioned to allow air loads to close the
speed brakes.

SPEED BRAKE SYSTEM CONTROLS.

SPEED BRAKE SWITCH.

A serrated switch, on top of the throitle, controls speed
brake operation, using power from the primary bus.
The switch has three fixed positions: IN, OUT, and a

T. Q. 1F-86H-1

neutral {HOLD) position shown by a white alignment
mark on the switch guide. The speed brakes can be
stopped at any position by movement of the switch to
neutral. After the speed brakes have been opened or
closed, the switch should be returned to the neuatral
position. Should the switch be left in the 1N position,
for example, the click into the neutral position may be
mistaken for the ouT position, and the expected brak-
ing action will not occur.

Note

Since the speed brake hydraulic lines are
routed near the engine, it is important that the
speed brake switch be kept in the neutral posi-
tion to cut off hydraulic pressure and minimize
the fire hazard in case of a damaged line.

If the speed brakes are actuated during taxi-
ing, hydraulic boost pressure will not be avail-
able for applying the wheel brakes until speed
brake operation is completed and system pres-
sure is restored. However, conventional hy-
draulic braking action will be available in

direct proportion to pilot pressure on the
brake pedals.

SPEED BRAKE DUMP VALVE LEVER.*

To provide a means of closing the speed brakes if nor-
mal operation fails, an emergency lever (22, figure 1-6)

*F-86H-1 Airplones AF52-1975 through -1980

Bevause of restricled clearances, do not lower wing flaps
more thar 20 degrees (MID position of wing figh handle/
when EX-10 bombs or 1000-poand 6F bombs with the
7-142 fin are carried.

mw.‘t

1-32



1. O. 1F-86H-1

is installed on the lefr aft consale. Normally, the lever
is forward, When pushed aft, the lever mechanically
opens a dump valve, which relieves hydraulic pressare
from the speed brake actuating cylinders and permits
air loads to close the brakes to a slightly open trail posi-
tion which offers very litde drag,.

LANDING GEAR SYSTEM.

The fully reteacrable tricycle landing gear, as well as the
gear and wheel fairing doors, are hydraulically actuated
and electrically (d¢} controlled and sequenced. A pneu-
-matic system is provided for emergency lowering of the
nose gear. The main gear retracets inboard into the lower
surface of the wing and fuselage; the nose gear retracts
aft into the fuselage, pivoting 90 degrees so that the
nose wheel is horizontal when retracted. After cthe gear
is down and locked, the wheel fairing doors are re-
tracted o the closed position o prevent mud, dirt, etc,
from encering the wheel wells during landing, taxiing,
and wke-off. Landing gear and wheel fairing door
extension and refraction time is about 8 seconds. A
hydraulic steering unit is built inte the nose gear as-
sembly and serves as a conventional shimmy damper
when the steering machanism is not engaged. The
main wheels are equipped with hydraulically operated,
segmented rotor-disk type brakes.

LANDING GEAR SYSTEM CONTROLS.

LANDING GEAR HANDLE.

The landing gear handle (figure 1-18), located on the
lefe forward switch panel, electrically {(primary bus}
controls the gear and gear door hydraulic selector valve.
Moving the handle to UP or bOWN causes utility hydrau-
lic system pressure to position the gear correspondingly.
When the gear is down and locked and the weight of
the airplane is on the gear, two ground safety switches
prevent gear retraction if the control is inadvertently
moved to UP. The wheel fairing dooss are not controlled
by the safety switch; they will follow their normal se-
quence, opening when the handle is moved to UP and
thereby providing a warning to the ground crew that
the landing gear handle is in the wrong position for
ground operation,

Note

For ease in ground servicing, the wheel well
cover doors may be opened (without the gear
handle being moved) by a switch in the left
gear sirut well. If the switch has been used,
it must be moved to CLOSE before flight. Other-
wise, the doors will not close after gear is
extended for landing.

The wheel portion of the handle glows red to serve as
the landing-gear-unlocked or door-uniocked warning
Light.
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LANDING GEAR EMERGENCY RELEASE
HANDLE.

Should the utility hydraulic system or electrical system
fail, the gear may be lowered by the landing gear
emergency release handle (20, figure 1-5), o the right
of and below the instrumenrt panel. Pulling the release
handle out fully mechanically unlocks all gear and
fairing doors, positions the gear and door hydraulic
selector valves to neutral, and opens an air selector
valve, The main gear then falls free, and air pressure
is directed from the emergency air hottle to extend the
nose gear. This air pressure is sufficient for one exten-
sion only. A pressure switch de-energizes the landing
gear selector electrical circuic at any time air pressure
s in the nose gear cylinder, to prevent return of the
high-pressure air to the utility hydraulic reservoir.

[cmon

® The emergency release handle must be
pulled to the full extension of about 11
inches 10 ensure release of all gear uplocks
aad proper positioning of the hydraulic se-
lector valves, A pull force on the handle of
about 45 pounds is enough to release the
landing gear.

@® Landing gear cannot be retracted in flight
after being lowered by the landing gear
emergency release handle, Therefore, to re-
store normal operation, the emergency ex-
tension reset button must be reset before
the next flight if the gear emergency release
handle has been used.

LANDING GEAR EMERGENCY-UP BUTTON.

Use of the guarded emergency-up button (figure
1-18), which overrides the landing gear ground safety
switches, permits the gear to be retracted on the ground
if necessary. When the landing gear handle is at UP,
holding the emergency-up button down by-passes the
ground safety switches and directs bawery bus power
to the gear and door selector valve, so that the gear is
retracted hydraulically. Retraction is normal, except
that the wheel well doors may not have enocugh time
to fully open. To ensure positive gear retraction, the
button must be held down until che gear completely
retracts, or at least 5 seconds,

Note

When the emergency-up button is used, gear
tetraction time can be reduced if the airplane
is yawed by alternately applying wheel brakes
or by engaging nose wheel steering and apply-
ing rudder alternately. (Yawing relieves the
load on main gear downlock pins.)
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 F-B6H-1 AIRPLANES NOT MODIFIED Y T.0.
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Figure 1-18

EMERGENCY EXTENSION RESET BUTTON. from the actuating cylinder before the nose wheel will
again retract. Pushing the reset burton repositions the
selector valve, releasing the air from the acruating
cylinder.

A red emergency extension reset button is located ex-
ternally on the right side of the fuselage nose section,
just forward of the external canopy control buttons. The
button is linked to the selector valve in the nose gear
hydraulic system. As the selector valve moves to allow LANDING GEAR SYSTEM INDICATORS.

compressed air to enter the nose wheel actuating cyl- .
inder when emergency release handle is used to lower LANDING GEAR POSITION INDICATOR.

the nose wheel, the reset button protrudes from the side The position of the landing gear is shown by an indi-
of the fuselage. Once the emergency system has been cator (figure 1-18) on the left forward switch panel
used to lower the nose wheel, the air must be released The indicator consists of three windows, one for each
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gear. Each window displays a simulated wheel when
its respective gear is down and locked, the word “UP”
when the gear is up and locked, and red and yellow
diagonal lines when the respective gear is in an un-
locked condition.

Note

Since the indicator is actuated by primary bus
power, the diagonal lines also appear when
the primary bus is not energized.

LANDING GEAR UNSAFE WARNING LIGHT.

The red warning light in the wheel of the landing
gear handle {figare 1-18} comes on (primary bus)
when any gear is in any unlocked condition. This light
also comes on if the gear is up and locked when the
throttle is retarded below minimum cruising rpm, if
the gear is up and locked and any gear door is not com-
pletely closed, or if the landing gear handle is moved
to UP when the airplane is on the ground. The warning
light is dimmmed automatically when the instrument
panel primary light rheostac is more than 30 degrees
from the OFF position. Operation of the warning light
may be tested on the ground by pressing the horn cut-
out button when throtde is at OFF,

{
H CAUTION 1{

If the switch in the landing gear handle
should fail, the landing gear unsafe warning
light and the landing gear warning horn
would not operate, and che landing gear could
not be raised or lowered (except by emergency
lowering method). For this reason, you must
use the landing gear position indicator as the
primary indication of gear position.

LANDING GEAR WARNING HORN.

If the gear is mot down and locked when the throttle
is retarded below cruising rpm, a warning horn in the
cockpit sounds automatically. Depressing the horn cut-
cut button (figure 1-18) on the lefc forward switch panel
silences the horn. Advanciog the throttle resets the horn
circuit, which is powered by the primary bus,

NOSE WHEEL STEERING SYSTEM.

Nose wheel steering is electrically engaged (dc), hy-
draulically powered, and controlled by the rudder
pedals. Steering is accomplished when a switch on the
control stick grip is depressed and the rudder pedals
are operated to control a hydraulically operated nose
wheel steering unir. This voit permits the wheel to be
turned about 40 degrees each side of center by pres-
sure on the respective rudder pedal. When not engaged
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If speed brakes are actuated during taxiing, hydraalic

pressare will not be available for nose wheel steering
watd speed brake operalion is completed.

for steering, the unit serves as a conventional hydraulie
shimmy damper. A safety switch, on the nose wheel
strut torque link, prevents engagement of the steering
unit when the weight of the airplane is off the nose
gear. Utilicy system pressute is reduced by the pressure
reducer valve for operation of the steering system.

NOSE WHEEL TOWING RELEASE PIN.

The nose wheel towing release pin, on the forward side
of the nose gear strur, just above the wheel fork, must
be disengaged from the strut before the airplane is
towed, to allow the nose wheel fork to swivel. When the
pin is engaged, as required for normal steering opera-
tion, the pin handle is held downward in the vertical
position by a detent and by a retaining cap screwed on
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the pin assembly. The downward extension of the pin
handle prevents the tow bar from being attached to
the towing lugs on the nose wheel fork until the pin
is disengaged. The pin is disengaged, to permit tow bar
attachment, by unscrewing the retraining cap. The pin
can then be pulled forward and rotated 180 degrees to
the upward vertical position, where it is held by a
detent. On late airplanes,® the nose wheel strut also
has provisions for attaching a standard Army-Navy
tow bar to the axle. The towing release pin handle does
not prevent attachment of this type tow bar; however,
the pin must be disengaged to permit the nose wheel

fork to swivel.

The nose wheel owing release pin should be
disengaged after shutdown; otherwise, the
steering unit will be damaged if che airplane
is towed.

NOSE WHEEL STEERING BUTTON.

The push-button type nose wheel steering bution, on
the control stick grip, actuates a shutoff valve (secondary
bus power) to supply hydraulic pressure to the nose gear

— FOR MAINTENANCE USE
OMLY. IF INSTALLED
REMOVE BEFORE FLIGHT

NOSE GEAR

GROUND SAFETY LOGKS

F-B8H-1-T3-6A

Figure 1-19
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steering unit. To engage the swering unit, the switch
must be pressed and the rudder pedals aligned in the
direction the nose wheel is turned. When the nose
wheel and rudder pedals are coordinated in this manner,
the nose wheel steering unit is automartically engaged
by a hydraulically actuated clutch within the steer-
damp unit.

Note

The nose wheel steering unit will not engage
if the nose wheel is more than about 40 degrees
either side of center. Should the nose wheel
be turned more than this, it must be brought
into the steering range by use of the wheel
brakes.

WHEEL BRAKE SYSTEM.

The segmented rotor-disk type hydraulic wheel brakes
are conventionally operated by roe acrion on the rudder
pedals. Brake pressure is supplied from the brake master
cylinders and supplemented by power boost from the
utility hydraulic system. A brake reservoir? retains a
quantity of return fluid from each brake. If utility
system pressure fails or is reduced, the master cylinders
will operate as manual brakes with fluid from the

@ Because of light brake forces required, care
should be exercised to prevent shiding

Feservoir.

wheels.

@ If the speed brakes are actuated during taxi-
ing, hydraulic boost pressure will not be
available for applying the wheel brakes
until speed brake operation is completed
and system pressure is restored. However.
conventional hydraulic braking action will
be available in direct proportion to pilot
pressure on the brake pedals.

Note

[his airplane is not equipped with parking

brakes.

INSTRUMENTS.

Only instruments which are not pare of a complete

system, such as fuel system, engine, etc, are discussed

“F.86H-5 and subsequent airplanes
iF-86H-1 Airplanes
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in the following paragraphs. Most of these inscruments
are on the instrument panel and are powered by the ac
and/or dc electrical system. An automatic electric vibra-
tor, powered by the secondary bus, is on the forward
side of the instrument panel. This automaric vibraror
prevents instrument lag or sticky pointer indications.
Refer to the applicable system for information on in-
sttuments not discussed in the following paragraphs.

AIRSPEED INDICATOR.

The airspeed indicator (30, figure 1-5 and figure 5-1) is
on the instrument panel. The fluorescent pointer reg-
isters indicated airspeed. The striped pointer shows
the airspeed corresponding to the limiting Mach num-
ber for the airplane with no external load. In addirion,
a mechanical adjustment limits movement of the scriped
pointer so that it cannot exceed the limit airspeed for
the airplane with no external load. The pirot-static head
is installed on a boom on the right wing tip, and instal-
lation error is negligible so far as the pilor is concerned.

MACHMETER.

The Machmeter (32, figure 1-5) serves as a primary
flight inserument for indicating speed. It interprets
indicared (pressure) altitnde and indicated airspeed to
show indicated Mach number. The instrument is ex-
tremely valvable, particularly at high altitudes, as its
reading is more closely related to true airspeed than is
indicated airspeed. {Refer to "Mach Number” in Sec-
tion VL)

ACCELEROMETER.

A cthree-pointer accelerometer (7, Agure 1-5) shows
positive and negative G-loads. In addition to the
normal indicator pointet, there ate two movable record-
ing pointers (one for positive G-loads and one for nega-
tive G-loads) that follow the indicator pointer to its
maximum travel. The recording pointers remain at the
respective maximum travel positions, thus providing a
record of maximum G-loads encountered. To return the
recording pointers to the normal (1 G) position, it is
necessary to press the knob on the lower left corner of
the instrument ring.

STAND-BY COMPASS,

A conventional magnetic compass (1, figure 1-5),
mounted on the windshield bow to the right of the
armor glass, is furnished for mavigation in the event
of instrument or electrical system failure. Illumination
of the stand-by compass is controlled by a switch on the

Section |

right console, and brilliancy of illumination is con-
trolled by the console lighting rheostac,

J-8 ATTITUDE INDICATOR.*

On most airplanes, visual indicadion of the flight atti-
tude of the airplane in pitch and roll is provided by the
gyro-controlled }-8 acritude indicator (13, igure 1-5 and
figure 1-20) on the instrument panel. The unic is elec-
trically operated (three-phase ac) and has an “OFF”
indicator flag, which appears in the upper right arc of
the dial whenever power is not being supplied or the
gyro is not up to speed. Within a range of 27 degrees in
a climb or dive, the pitch awitude of the airplane is
presented on the indicator by displacement of the hori-
zoa bar in relation to the miniature indicator airplane.
When the pitch attitude of the airplane exceeds 27
degrees, the horizon bar remains in the extreme posi-
tion, and the sphere then serves as the reference, If
the climb or dive angle is further increased, with the
airplane approaching a vertical position, the attitude
is shown by graduations on the sphere. During extreme
marneuvers, when pitch angle approaches and passes 90
degrees in a dive or climb, a controlled precession of
the gyro occurs, causing the sphere and horizon bar o
rotate 180 degrees about the roll axis. Thus, correct
attitude indication is provided throughout the maneu-
vering range of the airplane. In a roll, the attitude of
the airplane is shown by the angular setting of horizon
bar with respect to miniarure indicator airplane and by
the relation of the bank index to the degree markings on
the berel mask. After certain maneuvers, the attitrde
indicaror will "lag” about 5 degrees upon return to
straight-and-level flight. The unit begins to correct these
errors immediately. The gyro may be manually caged by
use of the caging knob on lower right side of the bezel.
Caging is accomplished by smeetbly pulling the knob
away from the instrument and releasing it guickly as
soon as it reaches the limir of travel. The manual
caging feature permits fast gyro erection for scramble
take-offs or for correcting in-fighe errors caused by
turns or aerobatics. For scramble take-offs, 30 seconds
should be allowed after power is applied to bring the
gyro up to speed, and then the gyro should be caged
immediately. When the gyro is caged ro correct in-flight
errors, caging should be used only when the airplane
is in straight-and-level flight as determined by visual
reference to a true horizon, since the indicator cages
to the attitude of the airplane. A knob on the lower left
side of the bezel permits the miniature indicator air-
plane tw be adjusted to compensate for longiradinal
trim changes.

*F-86H-1 and F-86H-5 Airplanes, ond F-86H-10
Airplones AF53-1229 through -1468
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J-8 AND MM-2 ATTITUDE INDICATORS

J-B ATTITUDE INDICATOR
[EARLY AIRPLAMNES)

T. 0. 1F-86H-1

MM-2 ATTITUDE INDICATOR
[LATE AIRPLANES)

F-86H-1-61-6B

Figure 1-20

MM-2 ATTITUDE INDICATOR.*

On late airplanes, a visual indication of the flight ati-
tude of the airplane in pitch and roll is provided by the
MM-2 actitude indicator which is part of the K-4 atu-
tude indicator system, The synchro-type MM-2 indicator
[ﬁgure 1-20), on che instrument panel, is electrically
controlled by a remote gyro in the K-4 control assembly.
The gyro establishes the vertical reference line from
which pitch-and-roll deviation is measured. Electrical
signals caused by airplane attitude change are relayed
o the indicator through the K-4 control assembly. The
signals cause displacement of the indicator sphere and
horizon bar in relation to a miniature airplane, which
is fixed to the indicator case. The amount of displace-
ment is directly proportional to actual airplane atcitude
change from level flight. The K-4 system is powered
from the dc and three-phase ac busses. Erection of the
gyro requires aboutr 2% minutes after application of
power and can be observed by disappearance of the
"OFF" power failure flag which is visible through the
cover glass of the MM-2 indicator. The "OFF"” flag will
appear in the evenr of complete dc or three-phase ac
power failure,

WARNING

A slight reduction in three-phase ac or dc
power, or failure of certain components in the

*F-86H-10 Airplane AF53-1469 and all subsequent
airplanes
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K-4 system will not cause the "OFF" flag
to appear, even though the indicating system
is not functioning properly, Therefore, peri-
odically in flight, check the attitude indica-
tions given by the MM-2 against the other
flight inscruments, such as the slaved gyro
magnetic compass and turn-and-bank and rate-
of-climb indicators.

The indicating system is operative through 360 degrees
of pitch and roll and is not likely to tumble, even
during extreme maneuvers. It is so designed that, as the
airplane approaches and passes through 90 degrees of
dive or climb, the gyro (and consequently the indicator)
precesses 180 degrees about the airplane roll axis. Thus,
correct attitude indication is provided throughout the
maneuvering range of the airplane. Indication error for
the system is less than V) degree in level flight, and, up
to a wrn rate of 40 degrees per minute, the indication
error compares to that of a conventional attitude indi-
cator. In turns of more than 40 degrees per minute, a
compensating mechanism in the system limits turn error
indication to 2 degrees.

WARNING

A slight amount of pitch error in the indica-
tion of the MM-2 indicator will result from
accelerations or decelerations. It will appear
as a slight climb indication after a forward
acceleration and as a slight dive indication
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after deceleration when the airplane is flying
straight and level. This error will be most
noticeable at the time the airplane breaks
ground during the take-off run. At this time,
a climb indication error of aboutr 115 hori-
zon 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 erection
system will automartically remove the error
after the acceleration ceases.

The gyro does not have a manual caging knobh. When
power is turned off, a snubber automatically grips the
gimbal and keeps it from tumbling. When power is
turned on, the snubber is released after a 15-second time
delay. As level-flight pitch attitude of the airplane
varies with different loadings and speeds, a pitch trim
knob is provided on the indicator for the pilot to center
the horizon bar and sphere after the airplane has been
trimmed for level flight.

ALTIMETER.

Some airplanes have a conventional type altimeter (28,
figure 1-5). Other airplanes have a modified altimeter
(figure 1-21) which, in addition to the standard 1000-
and 100-foot pointers, incorporates a new 10,000-foot
pointer (notched disk with extension pointer) which

MODIFIED ALTIMETER

F-B8H-1-51-T

Figure 1-21
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serves a second function as a warning indicator. The
warning indicator is a striped section which appears
through the notched disk at altitudes below 16,000 feet.
This altimeter offers improved readability and gives
visual warning when below 16,000 feet.

TURN-AND-BANK INDICATOR,

The conventional rurn-and-bank indicator (27, figure
1-5), on the instrument panel, is electrically driven by
power from the primary bus.

SLAVED GYRO MAGNETIC COMPASS.

Refer to "Navigation Equipment” in Section IV.

EMERGENCY EQUIPMENT.
ENGINE FIRE AND OVERHEAT DETECTOR SYSTEM.

Two fire and overheat detector systems detect and show
fire or overheat conditions in the forward or aft en-
gine compartment. (The forward engine compartment,
which includes the compressor section, and the aft
compartment, which includes the combustion chambers
and the tail pipe, are divided by a fire wall at the engine
mid-frame.) The system consists of overheat detector
units, mounted throughout the engine and engine com-
partments, and warning lights and a test switch in the
cockpit. No fire extinguisher system is installed.

OVERHEAT WARNING LIGHTS.

An abnormal temperature rise in the engine compressor
compartment is shown by illumination of a red warning
light labeled "FIRE ENGINE COMPR. COMP.” (fig-
ure 1-14). An unsafe overheat temperature in the aft
engine compartment is shown by illumination of an
amber light labeled "OVERHEAT AFT FUS"” (figure
1-14). The two lights are on the right forward switch
panel. Operation of the system and the lights can be
checked by a switch next to the lights. When the switch
is held at the TEST position, the warning lights should
come on. The switch is spring-loaded to the unmarked
position. The lights are of the push-to-test type, per-
mitting a check of bulb illumination independent of
the system operation check, and are powered from the
primary bus.

CANOPY.

The electrically operated clamshell canopy, which
opens and closes by rotating about a hinge point at
the rear, may be controlled cither from the cockpit or
outside of the airplane. From the closed position, the
canopy slides aft about one inch to clear the canopy
hold-down hooks before rising to the open position
(32 degrees); when closing, the reverse is true. The re-
versible electric actuaror is powered from the primary

1-39
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bus if external power is connected to the airplane or
the engine is running; otherwise, it is powered from
the battery bus, so that the canopy is operable regardless
of the battery switch position. Provision is made also
for manual operation of the canopy. In flight, emer-
gency release of the canopy is accomplished by a re-
mover, which fires the canopy up and aft from the
airplane. If the canopy does not jettison, the seat may
be ejected through the canopy. The airplane may be
taxied at speeds up to 50 knots IAS with the canopy
open. A warning light comes on whenever the canopy
is in any position except latched fully closed.

CANOPY SEAL,

Pressure for inflation of the canopy seal, which seals the
canopy-in the closed position, is provided by air from
the engine compressor section and is automatically con-
trolled by a pressure regulator. The seal is automatically
inflated whenever the canopy is fully latched and the
engine is running. When the canopy is unlocked, the
seal is automatically deflated to allow the canopy to

move. The seal is automatically deflated before canopy
ejection.

CANOPY CONTROLS AND INDICATOR.
CANOPY EXTERNAL CONTROL BUTTONS.

The canopy is operated externally by means of two
electrical spring-loaded push buttons on each side of the
fuselage, about 3% feet below and in line with the
windshield bow. One button is marked "OPEN,” and
the other, "CLOSE.” Pressing either button results in
corresponding operation of the canopy.

CANOPY SWITCH.

The canopy is controlled from within the cockpit by
a three-position toggle switch (figure 1-18), on the
left forward switch panel. The switch is spring-loaded
to the OFF position. To close the canopy, the switch
must be held at the CLOSE position until 2 seconds

g e
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after the canopy-unlocked warning light goes out
This will ensure that canopy is fully closed and hold-
down hooks are engaged. (Limic switches cut off the
power when the canopy locks.) Holding the switch at
the OPEN position energizes the actuator to open the
canopy; switch must be held at 0PEN until the canopy
reaches the fully open position, when limit switches
automatically cut off power to the canopy acruator.
When the switch is at its center (OFF) position, the
canopy is safe for raxiing, whether open, partly open,
or closed.

CANOPY MANUAL RELEASE HANDLE.

A handle on the righrt side of the cockpit, recessed in
the canopy frame, is used for pulling the canopy open
on the ground if it cannot be opened electrically. On
early airplanes,® this handle releases the canopy from
the hold-down hooks and actuator only if the canopy
is in the closed position. On late airplanes,t the handle
releases the canopy from the hold-down hooks and
from the actuator with the canopy in any position.
When the handle is pulled our from the recessed posi-
tion, the hooks are released from the drag rollers and
actuator so that the canopy can be manually pulled
back and lifted to the open position or off the airplane.
On early airplanes,® the canopy will not hold in an
open position after it has been opened manually. On
late airplanes,t the canopy will latch and remain open,
when opened manually, if raised slightdly above the
normal open position.

CANOPY EMERGENCY RELEASE (EJECTION
SEAT ARMRESTS).

When the armrest on the ejection seat is pulled full
up in preparation for seat ejection, the canopy re-
mover is fired to jettison the canopy for emergency
bail-out. (The canopy can be ejected at any airspeed
or airplane attitude.) The canopy remover is actuated
by an initiator and exactor system. Raising either arm-
rest to its full up position fires a cartridge within the
initiator unit located in the right console. The expand-
ing gases thus produced are discharged to the exactor
unit on the canopy remover catapult. A piston in the
exactor is moved by the gas pressure and pulls the sear
pin from the canopy remover, causing the remover to
fire and jettison the canopy.

WARNING

A ground safety pin in the canopy initiator
(located in the right console) prevents the

*F-86H-1 and F-86H-5 Airplanes
TF-86H-10 and subsequent airplanes
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canopy remover from being fired accidentally
while the airplane is on the ground. The pin
must be removed before flight and stowed in
the fabric container aft of the seat headeest.
After flight, the safery pin must be replaced

in the initiator.

CANOPY EXTERNAL EMERGENCY RELEASE
HANDLE.

If electrical operation of the canopy fails or cannot be
used, the canopy can be opened on the ground from the
outside of the airplane by the canopy external emer-
- gency release handle. On early airplanes,™ this handle
releases the canopy from the hold-down hooks and
acruator only if the canopy is in the closed position.
On late airplanes,t the handle releases the canopy from
the hold-down hooks and from the actuator with the
canopy in any position. The emergency release handle
ts painted yellow and is recessed in the canopy frame
on the left side. When opened, the handle can be
pulled back to release the hooks from the drag rollers,
and the canopy can then be lifted to the open position
or off the airplane. On early airplanes,* the canopy will
not hold in an open position after it has been opened
manually, On late airplanes,i the canopy will latch and
remain open, when opened manually, if raised slightly
above the normal open position.

WARNING

On some airplanes{ not changed by T. O.
1F-86H-587, to ensure that canopy external
emergency release handle is securely locked,
the handle must be safety-wired to che spring-
loaded catch. If the safery wire is not installed,
the handle may open in flight and actuate che
canopy unlocking mechanism, resulting in
loss of the canopy.

CANOPY-UNLOCKED WARNING LIGHT.

Whenever the canopy is in any position except locked
closed (battery switch ON, generator operating, or ex-
ternal power connected}, the canopy-unlocked warning
light (figure 1-18), on the left forward switch panel,
comes on. On early airplanes,* when the canopy is
being closed, the canopy switch must be held ar the
CLOSE position until 2 seconds after the red light goes
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out, to allow the actuator to fully close the canopy. The
warning light, marked "UNLOCKED,” operates on
primary bus power.

Note

On most airplanes not changed by T. O., the
canopy-unlocked warning light should be ad-
justed ro full brighc before flight; otherwise,
the warning light may not be noticed if it
comes on, especially during daylight, Other
airplanes,| and most airplanes§ changed by
T. 0., incorporate a nondimmable warning
light.

EJECTION SEAT.

An ejection seat (figure 1-22) permits emergency
bail-out at any speed or flight attitude. An explosive-
cartridge-type catapulr is mounted vertically behind the
seat and, when fired, supplies the necessary propulsion
1o eject the seat and pilot from the airplane. The seat is
adjustable vertically. If additional height in the seat
is needed when the one-man life raft or survival kit is
carried, use a solid filler block, provided the combined
thickness does not exceed 5 inches, Raising the seat
armrests, which are mechanically connected and rise
at the same rime, locks the shoulder harness, lifts both
triggers to cocked position, and fires the canopy. When
either trigger is squeezed, an initiator on the respective
armrest is actuated mechanically and delivers gaseous
pressure to the pneumarically operated catapule firing
mechanism, firing the catapult. The radio lead and the
anti-G suic and oxygen hoses are firted into a single dis-
connect on the forward edge of the seat, berween the
footrests. When the seat is ejected, these connecrions are
automartically disconnected at the disconnect assembly.

CAUTION H

Do nor use the A-3 sear cushion, or any other
sponge rubber cushion, when equipped with a
one-man life raft or survival kit If ejection is
necessary, serious spinal injuries can result
when the ejection force compresses the cush-
ion and enables the seat to gain considerable
momentum before exerting a direct force on
the pilor. The chance of injury during a forced
landing also is increased.

*F-86H-1 ond F-86H-5 Airplanes
7F-86H-10 and subsequent airplanes

iF-86H-1 ond F-86H-5 Airplanes, and F-86H-10 Airplanes AF53-1229 through -1404
{F-86H-1 und F-86H-3 Airplanes, and F-86H-10 Airplanes AF53-1229 through -1422
“F-86H-10 Airplane AF53-1423 and all subsequent airplanes
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AUTOMATIC-OPENING
SAFETY BELT INITIATOR *
(SHOWN WITHOUT
MAINTENANCE SAFETY
PIN INSTALLED)

SEAT CATAPULT TRIGGER
IN FIRING POSITION

ARMREST RAISED TO FULL UP POSITION
(CANOPY FIRED)

— INITIATOR GROUND SAFETY PINS
.-J/\‘[\MUS‘F BE REMOVED BEFORE FLIGHT)

\

_——— SAFETY BELT

_——SHOULDER HARMESS
— LOCK HANDLE

ARMREST
HANDGRIP

ARMREST DOWN-
AND-LATCHED
ALIGNMENT
MARKS (TYPICAL
BOTH SIDES)

\! ~
— "rrr,” .xﬁ' “——SEAT CATAPULT INITIATOR
% WL

=

SEAT VERTICAL ;
ADJUSTMENT LEVER —

/ 272 — ANTI-G SUIT, OXYGEN,
CANOPY REMOVER INITIATOR— _. . RADIO CONNECTIONS
(ON RIGHT-HAND CONSOLE) L~ CANOPY INITIATOR ACTUATING LINK

(ON RIGHT-HAND CONSOLE)

CAUTION
INADVERTENT MOVEMENT
OF THIS LINK WILL

i JETTISON CANOPY
*Some airplanes (Refer to applicable text,)

F-88H-1-T3-2D
Figure 1-22
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EJECTION SEAT CONTROLS.

SEAT ARMRESTS.

When either armrest is raised to its full up position,
the canopy is ejected by the canopy remover, The arm-
rests are connected so that when one armrest is raised,
the other rises at the same cime. Raising che armrests
also locks the shoulder harness and cocks the triggers.
Each armrest has a spring-loaded lacch which prevents
the armrest from accidentally rising out of its stcowed
(full down and latched) position and possibly jetti-
soning the canopy and exposing the ejection erigger.
The restraining action of the latch can be readily
overcome if ejection is necessary. To help you deter-
mine that the armrests are full down and latched, there
is a white stripe on each end of the front face of the
seat bucker and a matching white stripe on the inner
face of each trigger guard. When these stripes are in
perfect alignment, the armrests are full down and
latched. Ia addirion, the inside face of each armrest
bracket is painted with alternate red and whire stripes.
If chese stripes are not visible above the top of the seat
bucker, the armreses are full down and latched.

SEAT CATAPULT TRIGGERS.

A seat cacapulr trigger is located within a guard in the
lower portion of each seat armrest. As the armrests are
raised to the full up position, the triggers are raised out
of the guards, The armrests lock in the full up position,
and the triggers are then in the firing position, within
reach of the fingers. Squeezing the trigger in either
handgrip fires a cartridge in its respective initiacor. The
gases produced by this action are transmitted to the
ejection seat catapule, The pressure of the expanding
gases actuaces the scriker pin, which fires the sear cata-
pult cartridge, ejecting the seat.

WARNING

® Ground safety pins in the initiators, located
on either side of the seat armrests, prevenr
the seat catapult from being fired acciden-
tally while the airplane is on the ground.
The pins must be removed before flight and
stowed in the pouch behind the seat head-
rest, After flight, the safety pins must be
replaced in the initiators,

® The seat catapule is armed whenever an
initiator ground safety pin is removed.

The seat ejection syster is independent of the canopy
jettison system. If raising the armrests fails to release
the canopy, the seat will be ejected through the canopy
when the trigger is squeezed.

Section )

SEAT VERTICAL ADJUSTMENT LEVER.

Seat adjustment is accomplished mechanically by op-
eration of the seat vertical adjustment lever, located on
the right side of che seat. Pushing the lever forward to
the unlocked position releases the seac for adjustment.
With the lever ar this position, the spring-loaded seat
is raised when the pilot lifts his weight off the seat by
using the handhold (38, igure 1.5). When the desired
adjustment is obtained, the lever should be moved aft
to the locked position, which is shown by the align-
ment of the white pin on the adjustment lever with the
white index marker on the armrest side panel.

After adjusting seat, check that adjustment
lever is locked (white pin on lever and white
index marker on armrest side panel aligned).
If seat is nor locked, G-loads in flight may
cause it to move, possibly allowing armrescs o
raise and eject canopy.

SHOULDER-HARNESS LOCK HANDLE.

The shoulder-harness inertia reel lock handle, on the
left side of the seat, outboard of the lefc armrest, is used
to manually lock and unlock the shoulder harness. The
shoulder-harness inertia reel is actuated mechanically

. when the top of the handle is moved fore and aft. For-

ward is the locked position; aft is unlocked. It is
recornmended that the shoulder harness be locked man-
vally during maneuvers and flight in rough air, or as
a safety precaution in event of a forced landing. The
shoulder harness is locked automatically when either
handgrip on the seat is raised during seat ejection.

Note

Because of the design characteristics of the
shoulder-harness inertia reel, there is no pre-
flight check to be made. The shoulder-harness
inertia reel will antomatically lock under a 2
to 3 G forward decelerarion, as in 2 crash land-
ing. Pulling on the shoulder-harness straps by
hand will not check the inertia reel.

If the harness is manually locked while the pilot is lean-
ing forward, the harness will retract with him as he
straightens up, moving into successive locked positions
as he moves back against the seat. To unlock the harness,
the pilot must be able to lean back enough to relieve
the tension on the lock. Therefore, if the harness is
locked while the pilot is leaning back hard against the
seat, he may not be able to uniock the harness withour
firse releasing it momentarily at the safety belt or re-
leasing the harness buckles. Afrer automatic locking of
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SERVICING DIAGRAM

NOTE
When refueling, fill
forward fuselage tank
first.

. Flight Contrel Nermal Hydraulic System Reservoir
. Fuel Filter Deicing System Alcohol Tank*
. Utility Hydraulic System Reservoir
. Forward Fuselage Fuel Tank (Upper Cell)
. Single-point Refueling Receptacle
. Ammunition Compartment Access Door (Typical
Both Sides)
. Forward Fuselage Fuel Tank (Lower Cell)
. Air Storage Bottle (Nose Gear Emergency Extension) Filled Through Forward Fuselage Tank Upper Cell
. Cockpit External Pressure Connection . Oil Tank
Oxygen Filler Valve . Flight Control Alternate Hydraulic System
Right Wing Fuel Tank Accumulator
Air Storage Bottle [Air Starter System)t . Flight Control Alternate Hydraulic System Reservoir
Right Drop Tank . Electrical External Power Receptacle
Starter External Air Supply Connection . Left Wing Fuel Tank
Battery . Aft Fuselage Fuel Tank

Flight Control Normal Hydraulic System Accumulator . Left Drop Tank
*F-B6H-1 Airplanes AF52-1975 Through -1983

tF-86H-5 and subsequent airplanes have two air storage bottles,
located forward of the ammunition compartments.

PENGNRWN -

Figure 1-23
1-44
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Before g forced landing, cut engine master, generatot, and
dattery switchas, whick are net readily accossible with W
shoulder harness locked.

the harness, it will remain locked until the lock handle
is moved to the LOCKED position and then back to UN-
LOCKED.

SAFETY BELT.

A few early airplanes are equipped with a conventional,
manually operated safety belt. Most airplanes are

Section |

equipped with an automatic-opening safety belt which
opens automatically after the sear is ejected. Upward
movement of the seat catapult during ejection actuates
the safety belt initiator. The gas charge from the
initiator unfastens the safety belt 2 seconds after the
seat is fired, allowing the pilor to kick free of rthe seac.
A key, which may be attached to the safery belr or the
arming lanyard on the automatic-opening parachute,
must be inserred into the safety belt locking mechanism
before the belt can be locked. (See figure 1-24.)

Should the safety belt fail to open automat-
ically afrer the sear is ejected, the belt must be
opened manually.

AUTOMATIC-OPENING, ANERCID-TYPE PARACHUTE.

An automatic-opening, aneroid-type parachure can be
opened only by pulling the aneroid arming lanyard on
the parachute or by pulling the conventional rip cord
"D ring. As the aneroid arming lanyard is pulled, the
parachuce aneroid is armed and the parachure will open
at the preset altitude. If ejection is accomplished below
the preset altirude, the parachute will open afrer a preset
time interval. The parachute should be opened only
after kicking free of the seat, whether it is opened by
pulling the aneroid arming lanyard or the “D" ring.

When bailing our ar low altitades (below 2000
feet above the terrain and in an upright posi-
tion), open the parachure manually by pulling
rip cord “D” ring, whether parachute is con-
ventional or automatic, The "D” ring should
be pulled immediately after separation from
the seat.

AUXILIARY EQUIPMENT.

Information concerning the following auxiliaty equip-
ment s supplied in Section 1V: cockpit air condi-
tioning and pressurization, defrosting and anti-icing,
communication and associated electronic, lighting,
oxypen, armament, and miscellaneous equipment.
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BELT LOCKING KEY

MANUAL
RELEASE
HANDLE

HOSE FROM
SAFETY BELT
INITIATOR

NOTE
Key must be inserted in belt buckle to lock belt. If using
automatic-opening parachute with key attached to para-
. chute anercid arming lanyard, place this key in belt
FoBEH-1-13-11 “, buckle. If other type parachutes are used, locking key
. attached to belt must be inserted in buckle.

Figure 1-24
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STATUS OF THE AIRPLANE.

FLIGHT RESTRICTIONS.

Refer to Section V for detailed airplane and engine
operating limitations.

FLIGHT PLANNING.

The performance data in Appendix | of the Confidential
Supplement, T. O. 1F-86H-1A, is provided to determine
fuel consumption and correct airspeed, power setting,
and altitude for the intended flight mission.

Section Il

WEIGHT AND BALANCE.

Refer to Section V for weight and balance limitations.
For loading information, refer to Handbook of Weight
and Balance Data, T. Q. 1-1B-40. Before each mission,
make the following checks:

1. Check take-off and anticipated landing gross
weight and balance.

2. Check that weight and balance clearance DD Form
365F (formerly Form F) is satisfactory. If no guns or
ammunition is installed, check for proper ballast instal-
larion.

3. Check thar fuel, oil, armament, oxygen, and spe-
cial equipment carried is sufficient for mission to be
accomplished.

ENTRANCE.

The cockpit can be entered from either side of the air-
plane. (See figure 2-1.) Normally, entry should be made
with the aid of the ladder. If the ladder is not available,
entry can be made by using the ammunition compart-
ment door, hinged and kick-in steps, and a retractable
handgrip. The ammunition compartment access door
on each side of the fuselage hinges down to serve as
a step. A retractable hinged step is located above each
access door, and a kick-in step is recessed in the fuselage,
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forward of each gun compartment door. A retractable
hinged handgrip is provided in the gun compartment

door on each side of the airplane.

Note
The ammunition compartment access door,
hinged step, and handgrip cannot be closed
from the cockpit; they must be closed by the

ground crew.

BEFORE EXTERIOR INSPECTION.

Check DD Form 781 (formerly Form 1) for engineering
status, and make sure the airplane has been properly
serviced. See figure 1-23 for complete servicing dara.

Handgrip on fuselage side must not be used for a step,
as it may break and cause injury.

ENTERING
COCKPIT

F-BOH-1-00-53A

ok ety

Figure 2-1
2-2



NOSE

Nose wheel chock removed.
Nose gear ground safety lock re-

moved.

Tow pin safety cap tight.

Nose gear emergency extension air
bottle (in nose wheel well) *

Nose gear emergency extension re-
sel button in flush position,

Landing and taxi lights retracted.
intake duct clear, excepl nose screen

installed.

Gun port plugs removed, if on firing

mission.

LEFT WING LEADING EDGE
AND FORWARD FUSELAGE
Navigation light eand wing tip.
Slats for freedom of move-
ment [some airplanes).
Landing gear door ground
control switch (in left gear
strut well) at CLOSE.

Canopy external emergency
release handle safety-wired
to spring-loaded catch.t

5 AFT FUSELAGE AND LEFT
WING TRAILING EDGE

Speed broke.

Oil 1ank filler cap secured.*
Oil tank dip stick safety-
wired (airplanes without
retaining clip).* 1‘:
Flight control alt te hy-
droulic system reservoir
fluid level indicator pin

within 174 inch eof top of
goge.*

T. . 1F-86H-1

4 EMPENNAGE

Tail-pipe cover removed.
Tail cone ond navigation
lights.

Section |l

FORWARD FUSELAGE AND
RIGHT WING LEADING EDGE
Slats for freedom of movement
(some airplanes).

Main gear wheels chocked
Mavigation light and wing tip.
fitot head uncovered.

Starter air storoge boltles [access
door forward of right ammunition
door on F-86H-5 and subsequent
airplanes; access door oft of nose
wheel door on F-B6H-1 Airplanes):
3000 psi for two starts; 1700 psi
minimum for starl. *

RIGHT WING TRAILING
EDGE AND AFT FUSELAGE
Aileron and flap.

External lood installation
and mount.

Speed brake.

Utility hydraulic system res-
ervoir sight gage level. *
Pressure of Flight Control
Normol and Alternate Sys-
tem Accumulators. *

Flight contral normal hy-
drauvlic system reservoir
fluid level indicator pin
within 1/4 inch of tap of

EXTERIOR INSPECTION

NOTE . whiie making exterior inspection, check all
surfaces for cracks, distortion, loose rivets, and
signs of damage; check for signs of hydraulic,
fuel, and oil leaks; check all access doors and
panels and fuel filler caps secured; check tires
for general condition, slippage, and proper
inflation; check position of gear doors, geor
strut extension, and condition of wheels.

; -:'._ ® Accumulator gage pressures (given on placard
' next to each gage) are for 70°F; pressure will
be higher on hot days.

*You may rely on your crew chief fo check these items, if you desire. However, if preflight inspection or servicing is performed
at a base where ground personnel are not completely familiar with your airplane, then you should check these items yourself.
tSome airplanes. (Refer to applicable text.) F-86H-1-00-54G

Figure 2-2
2-3
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PREFLIGHT CHECK.

EXTERIOR INSPECTION.

The exterior inspection should be made as shown in
hgure 2-2.

CANOPY AND EJECTION SEAT
INITIATOR CHECK.

Before entering the cockpit, check canopy and ejection
seat as follows:

I. Open canopy fully te visually check canopy cata-
pult mechanism.

2. Check that canopy remover initiator safety pin
and owo sear ejection initiator safety pins are insralled.

3. Check chat both seat armrests are full down and
latched by applying a moderate downward force on each
urmrest. Check thar white stripes on frongt face of seat
bucket and inner face of each trigger guard are in
pecfect alignment. Also check thar tops of red and
white siripes on inside face of each armrest bracker do
not extend above top of seat bucker.

WARNING

Do not raise armrests 1o determine whether
latches are engaged; if you do, the canopy may
jetrison.

4. Check thac seat quick-disconnects are properly
mated.

5. Check linkage from armrests and triggers 1o
initiatocs,

. Check tubing and hose fittings from initiators to
€jectors.

7. Check that lead seal on canopy remover is not
broken.

8. Make sure shoulder harness passes over upper
tubular cross-member of seat, below headrest.

9. On airplanes equipped with automatic safety belr,
check thac lap bele initiator safety pin has been removed.

Do not place miscellaneous equipment, such
as maps, DD Form 781, rools, exc, berween
either side of seat and cockpir vertical con-
soles; if you do, later vertical adjustment of
seat may move Canopy jettisoning mechanism
and cause accidental jectisoning of canopy.

2.4
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INTERICR CHECK.

Before entering cockpit, check thar circuit
breakers on canopy deck are in. These circuit
breakers, not accessible to the pilot from the
cockpit, protect certain essential systems.

Note

A Pilot’s Check List is on the sliding board
stowed above the right console, below the
canopy frame.

1. Fasten safety helt and shoulder harness,
2. Adjusrt seat,
3. Unlock and adjust rudder pedals.

After adjusting seat, check that adjustment
tever is locked (white pin on lever and whirte
index marker on armrest side panel aligned).
If seat is not locked, G-loads in flight may cause
it to move, possibly allowing armrests to raise
and jettison canopy.

4. Armament switches off,

5. Throttle OFF, and adjust throttle friction as de-
sired.

6. Landing gear handle bOWN.

7. Test operation of landing gear unsafe warning
light by pressing horn cutour button while chroctle is
at OFF. Light should come on.

8. Speed brake switch at neutral position.

9. Engine master, air start, and battery switches OFF.

Note

Check stick grip for security of mounting
on control stick. Do not rwist the grip, since
such action may cause grip to become less
secure.

10. Signal crew chief to plug in excernal dc power.

11, Check circuit breakers in {instrument inverter
circuit-breaker switches ON),

Note

Starting can be accomplished without external
dc power. However, external dc power is
recommended for use if available, to conserve
barttery life. The following temperature limits
apply to starring without external power:
Below 0°F, external power should always be
vsed; between 0°F and 31°F, only one start
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should be artempred without external power;
and at 32°F and above, two starts can be
arcempted without external power. External
power units suitable for use on this airplane
are the A3, A4, C-21, C.22, C.26, C.27, NC5,
and V-1

12, Oxygen regulator diluter lever at NORMAL
OXY(GEN.

13, Emergency togple lever at center position.

14. Oxygen supply lever safetied ON.

15, Check oxygen system for proper operation. (Re-
fer 1o "Oxygen System Preflight Check™ in Section IV.)

WARNING

If the airplane is to be operated on the ground
under possible conditions of carbon monoxide
contamination, such as directly behind another
operating jet airplane or during operation with
tail into the wind, place oxygen dilurer lever at
100%% OXYGEN,

Note

1f external dc power source is not plugged in,
check oxygen system immediately after battery
switch is turned ON.

16. Actach radic leads and anui-G suit line to discon-
nect block on seat. Check bail-out bottle connection.

17. Speed brake dump valve lever in normal (for-
ward) position.*

18. Anti-G suit pressure-regulating valve HI or LO as
desired.

19. Ground fire safety switch (on airplanes with 20
mm guns) SAFE.

20, Camera lens selector switch as desired.

21. Bomb release selector switch MANUAL RELEASE.
22. AN/ARC-27 power switch OFF,

23. Radar range sweep switch MIN.

24. Flight control switch NORMAL.

25. Rudder trim switch OFF.

26. Wing flap handie up.

27. Drop tank pressure switch INBD if only inboard

Section

tanks installed, oUTBD if outhoard tanks are installed,
OFF if tanks are not installed.

28. Air compressor switch at NORM.¥
29, Fuel filter deice switch o¥F.

30. Cockpit pressure switch ar desired pressure
schedule,

31. Cockpir temperature master swirch AUTG; de-
sired temperature selected on rheostat.

32. Cockpit console airflow lever DECR.
33. Pitot heater switch OFF.

34. Windshield anti-icing (rain and ice removalf)
switch OFF,

35. Canopy and windshield defrost handle OFF.
36. Landing and taxi light switch OFF.

37. Gun heater switch (airplanes with .50-caliber
guns) OFF,

38. Canopy switch OFF.
Note

On eacly airplanesf| not modified by T. 0.,
adjust canopy-unlocked warning fight 1o full
bright; otherwise, you may not notice the light
if it comes on, especially during daylight.
Late airplanes®** and early airplanest modi-
fied by T.0. incorporate a nondimmable
warning light.
39. Special store jectison handle stowed (full in).

40. Flight control emergency change-over handle
stowed (full in).

41. Emergency jettison handle stowed (full in).
42, Set clock, altimeter, and accelerometer.

43, Emergency fuel system rest switch OFF (airplanes
with -3 or -3A engine, which have not been medifed
by T. Q..

44. Fuel system selector switch NORM,

45. Hydraulic pressure gage selector switch at NOR-
MATL.

46. Gun selector switchtt at UPPER or ALL, as re-
quired,

47. Special store disarming lever at DIS.

48. Generator switch ON,

49, Instrument ac power switch MAIN.

50. Lighting controls and switches OFF.

51. Landing gear emergency release handle stowed

(full in).

“F-86H-1 Airplunes AF52-1975 through -1980

iF-86H-1 Airplane AF52-2070 and all subsequent dirplanes

iF-86H-1 Airplanes AF52-1975 through -1983

iF-86H-1 Airplane AF52-19%91 und all subsequent airplanes

{F-86H-1 ond F-86H-5 Airplunes, und F-86H-10 Airplanes AF53-1229 through -1422
**F-86H-10 Airplane AF53-1423 and alf subsequent airplanes
t7F-86H-10 Airplane AF53-1349 and all subsequent airplones

2-5
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Note

If external dc power is not available, the bat-
tery switch should be turned on just before
engine is started, and the following items
should not be accomplished until after engine
has been started and generator is supplying
power. Otherwise, battery life may be im-
paired.

52. Check all warning lights and indicators for
operation.

53. Check rudder, ailerons, and horizontal il for
proper response to control action,

The trim switch is subject to sticking in any
or all of the acrrated positions, resuluing in
application of exteme trim. If the switch
sticks in any actuated position during ground
checks, the airplane must not be flown. The
deficiency must be entered on DD Form 781
(formerly Form 1) with a red cross.

Note

® The flight contrel alternate hydraulic sys-
tem becomes operative antomatically when
external power is connected, The flight con-
trol normal hydraulic system must be manu-
ally engaged after the engine has started, by
moving the flight control switch momen-
tarily to cthe RESET position.

® The flight control alternate hydraulic sys-
tem change-over valve may stick in closed
position after the airplane has been sitting
overnight wich the valve under system pres-
sure, 1f control stick cannot be moved while
alternate system pressure is available, pull
manual emergency change-over handle one
time to manually position valve. Then re-
turn change-over handle to stcowed position.
Investigation shows valve will not stick
again in closed position for balance of the
day.

54. Check operation of communication and naviga-
tion equipment.

55. Check inverter operation with instrument ac
power switch at ALTERNATE and then at MAIN; ac power
warning light ous,

2-6

T. O. 1F-B6H-1

56. Check fuel quantity. Momentarily depress fuel
quantiry gage test button and watch movement of fuel
quantity gage needle,

57. Check operation of all interior and exterior lights
(night flights).

58. Check that a secviceable flashlight is included in
personal gear (night flights).

STARTING ENGINE.

Before starting engine, make sure main gear wheels are
securely chocked and that rotational plane of engine
tutbine wheel and danger areas fore and aft of airplane
are clear of personnel, aircraft, and vehicles. (See figure
2-3.)

WARNING

® Before starting engine, make sure nose
screen is installed, to reduce possibility of
engine damage due 1o entrance of foreign
objects into the intake duct and to protect
personael from being drawn into the intake
duct, The nose screen must be installed duc-
ing all ground operation, including taxiing,.

® Danger aft of the airplane is created by the
high exhaust temperature and blast from the
tail pipe. (See figure 2-3.)

When operating within the jet blast of another
F-86H Airplane, maintain a minimum of 70
feet distance to prevent heat damage 1o the
canopy.

Whenever possible, start and run up engine on a paved
surface t0 minimize the possibility of dirt and foreign
objects being drawn into the compressor and damaging
the engine. Start engine with airplane heading into or
at right angles to the wind whenever possible, as ex-
haust remperatures may be aggravated by a tail wind.
An external power source is not required for combus-
tion starter operation; however, to conserve battery
current, external power should be connected to supply
the various electrical systems. The fuel-air starter is self-
sufficient for two starting cycles; if start is not obtained,
an external air source may be connected. Start engine
as follows:
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“"ENGINE AT MAXIMUM POWER
EXHAUST EXHAUST
VELOCITY TEMPERATURE
NOTE
If blast deflector

38°C (100°F) is not available,
area must be clear
200 feet aft of air-
plane.

130 MPH 59°C (138°F)

238 MPH B 50 Y 93°C (200°F)

510 MPH 193°C (380°F)

EXHAUST VELOCITY
AND TEMPERATURE

Section Il

DANGER AREAS...

F-86H-1-00-554

Figure 2-3
AUTOMATIC START. l. Battery switch ON.
Note 2. Engine master swiwch ON.
When a satisfactory automatic start procedure 3. Fuel system selector switch EMER.
has been established, it will be released as a
Safety of Flight Supplement. Until that time,
all engines are restricted to manual starts.
MANUAL START. Do not proceed with start until the instrument
ac power-off light goes out, as there will be no
Ei fuel flow indication by which to gage the
start.
The following is a manual start procedure, and
particular care should be exercised to manually 4. Place throule at IDLE, holding outboard to clear
operate the throttle ro prevent an overtem- idle stop.
perature condition. S. Starter button depressed momentarily.
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Starter normally fires in (.2 second and is
audible in the cockpit. If starter fails to fire,
retard throttle to OFF position and have ground
personnel check for fire in the air inler duct.

T. O. 1F-86H-1

6. Upen indication of fuel flow, immediately adjust
throttle to establish and maintain 1100 pounds per hour
fuel flow until engine ignition occurs.

7. After exhaust temperature has stabilized, advance
throttle slowly to obtain 509% engine rpm. Maintain
exhaust temperature of about 750°C during this accel-

comon ]

If engine does not obtain 16% rpm, if engine
ignition does not occur by the rime engine has
coasted down to 16% tpm, or if fuel flow is
less than 500 pounds per hour or more than
1500 pounds per hour, retard throttle immedi-
ately to full OFF position. Do not turn engine
master switch OFF until engine has coasted
down to 5% rpm or less; if you do, starter fuel
may be depleted. This will necessitate ground
servicing before a later stare. If a later starr is
attempted without ground servicing under this
condition, starter drop-out speed will be low
and a hot start may resule,

eration,

Note

If engine start is not obtained, retard throctle
to OFF and wait one minute before attempting
second start, If second start is not successful,
starter air storage bottle must be refilled or an
external air source connected. To avoid damag-
ing the starter by overhearing, adhere to starter
operation limits. (Refer to “Starter System™
in Section L)

8.

-3D or -3E engine, priming fuel flow will occus
at the instant the throttle is advanced for the
second start, and a fire may result.

WARNING

Shoukd any of the following overtemperature
conditions occur, the engine must be removed
for inspection:

During starting (30% engine rpm or less)—

® Exhaust temperature exceeds 975°C, even
if only momentarily.

® Exhaust temperature stabilizes 2t any tem-
perature within the range of 875°C to
975°C. (Momentarily peaking in this range
is permissible as long as exhaust temperature
gage pointer is in constant motion.)

Transient operarion {above 309 engine rpm)—

® Exhaust temperature exceeds 875°C, even if
only momeaqtazily.

The temperature and duration of all overtem-
perature operation must be entered on DD
Form 781 {(formerly Form 1).

Check oil pressure. If there is no indication of
pressure within 30 seconds, shut down engine and

investigate,

9.

11. Check engine instruments for desired indications:

Retard throttle to IDLE.

10. Immediately place fuel system selector switch at
NORM.

engine rpm 41% to 43%,; oil pressure 20 to 30 psi.

12, Have external dec power disconnected, if used.

13. Check generator-off warning light out.

Note

Refer ro Secrion I11 for instructions in case of
fire during searting.

ENGINE GROUND OPERATION.

No engine warm-up is necessary. As soon as the engine
stabilizes 2t idling speed, with normal gage readings,
the throttle may be slowly opened to full power, Idle
rpm should be 41% to 43% rpm, but will vary with
field altitude.

If starter is operated and generaror-off warn-
ing lighe does not go off before shutdown,
turn battery switch OFF and disconnecr exrer-
GROUND TESTS.

To ensure that flight control systems are operaring
properly, perform the following checks:

nal dc power momentarily to de-energize igni-
tion circutr holding relay. If this is aor done,
engine igniction and, on aicplanes with the

2-8
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Note

This entire check is necessary to ensure proper
operation of the flight control and utilicy
hydraulic systers.

If engine run-up is made during ground tests,
be sure wheels are securely chocked and, in
addition, hold toe brakes on to prevent air-
plane from inadvertently moving. This air-
plane is not equipped with parking brakes..

1. Check hydraulic pressure gage selector switch at
NORMAL.

2, Engage flight control normal hydraulic system
by holding flight control switch at RESET momentarily.
Check that alternate-on light is out.

[coumen ]

When checking control surface movement on
both normal and alternate systems, check rate
of control stick travel by rapid, full-throw
movements of the stick. If rate is slower than
nermal, as determined by experience, have
ground personnel check systems to determine
malfunction. Refer to “Hydraulic Systems,”
Section VII.

3. Check Aight control normal hydraalic system as
follows: With flight control switch at NORMAL, move
conirol stick and visually check for proper movement
of control surfaces. Wait 5 seconds and then check
thar pressure rerurns 1o normal range of 2550 to 3200
psi {cotitrol stick not in motion).

4. Check flight control alternate hydraulic system as
follows: Wich flight control switch at ALYERNATE,
check thar alternate-on warning lighe is illuminated.
Move control stick and visually check for proper move-
ment of control surfaces.

5. With hydraulic pressure gage selector switch at
ALTERN, check that pressure returns to normal range
of 2550 to 3200 psi {control stick not in motion).

Note

The alternate system pressure should slowly
fluctuate between che maximum limits of 2550
and 3200 psi because of the designed leakage
in the flight control actuators, causing the
alternare system hydraulic pump to cycle on
and off,

Section I

6. Momentarily hold flight control switch at RESET
and then release. Check that alternate-on warning light
is out.

7. Check operation of flight control system emer-
gency change-over conrrol as follows: Position hydran-
lic pressure gage selector switch at ALTERN.

8. Hold flight control switch at BESET and pull emer-
gency change-over handle to its full extension. Holding
flight control switch at RESET opens the electrical cir-
cuit 1o the flight control system transfer valves. This
ensures that the normal system transfer valve is held
in the closed position and the alternate system transfer
valve is held in the open position by the mechanical
emergency change-over handle only. The alternate-on
light should not be illuminated. Continue holding flight
control switch at RESET and move control stick. Visually
check for proper control sutface movement,

9. Release flight control switch to NoRMAL. The
alternate-on light should come on, indicaring that the
electrical circuit is complete. Check that pressure re-
mains constant at a value between the maximum limics
of 3050 and 4000 psi (control stick not in motion).

10. Return emergency change-over handle 1o its nor-
mal (stowed) position. Check that alternate pressure
reruens to normal range of 2550 to 3200 psi (control
stick not in motion).

Note
Because of the tolerances of the alrernate sys-
tem relief valves and the pressure indicating
system, the pressure may exceed the red limit
value (3200 psi) and may even reach 4000 psi
when the emergency change-over handle is
actuated. These pressures are considered nor-
mal for this part of alternate system operation.

11. Check that flighr control systems will automat-
ically return to normal system operation. Leave flight
control switch at NORMAL and move control stick
rapidly to deplete alternate system pressure below about
650 psi. Check chat alternate-on warning light goes our,
indicating that normal system is in control again. Re-
turn hydraulic pressure gage selector switch to NORMAL
and check thar pressure is in normal range of 2550 to
3200 psi {control stick not in motion).

12, Check utility hydraulic system as follows (main-
tain a minimum of 60% engine rpm during check):
Open speed brakes. Close speed brakes and return switch
to neatral. With hydraulic pressure gage selector switch
at UTILITY, check pressure indicated on gage (about
3000 psi).

2-9
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Before operating speed brakes, check that afe
fuselage area is clear, as speed brakes operate
rapidly and forcibly and could injure any per-
sonnel in cheir path.

TAXIHING.

1. Sight mechanically caged.
2. Have wheel chocks removed.

3. Once airplane is moving, taxi at lowest practical

[eren]

To prevent damage to canopy operating mech-

rpm.

anism, do not exceed 50 knots IAS while eaxi-
ing with canopy open.

4. Maintain directional control through the steerable
nose wheel by use of rudder pedals; bold steering switch
depressed continuously while raxiing. Nose wheel and

When the special store is instalfed [alone or with any
combination of drop tanks), taxiing must be done af low
speeds, and short-rqdivs turns must be qvoided, Brakes
must be qppiied sfowly te preveat sudden stops. Opeta-
tion from relatively smooth and hard serfaces & manda-
tory feoncrete or “black-top* surfaces are prefetied).

2-10
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rudder pedals must be coordinated before steering mech-
anism will engage. Use nose wheel sieering during slow
taxiing.

5. Avoid excessive or rapid jockeying of throttle
during taxiing.

6. Minimize taxi time, as airplane range is consider-
ably decreased by high fuel consumption during taxi-
ing and ground run. Fuel consumption with the engine
operating at 42% rpm is about 244 gallons (17 pounds)
per minute,

7. Make operational check of gyro indicators during
taxiing.

BEFORE TAKE-OFF.

PREFLIGHT AIRPLANE CHECK,

After raxiing ro take-off position, complete the follow-
ing checks:
1. Nose screen removed.

Nose screen must be removed with engine ac
idle tpm before preflight engine check.
Ground personnel removing screen must not
wear articles of loose clothing or carry equip-
ment likely to be drawn into intake duct.

2. Remove ground safety pins from canopy initiator
on left side of seat and seat initiators outboard of each
armrest; then stow the pins in an accessible place.

After sear and canopy initiator pins are re-
moved, the seat and canopy are fully armed.

3, Safery belt tightened and shoulder harness fitted
snugly, shoulder harness lock handle UNLOCKED.

4. All armament switches OFF. If external loads must
be jertisoned on take-off, they may be jertisoned un-
armed by means of the external store jettison burton
on the left consofe or by the emergency jetrison handle.

5. T'rim sewings: horizontal tail, rudder, and ailerons
trimmed individually until take-off trim indicator light
glows.

6. Wing flaps full down for take-off.
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] | tempt an emergency fuel system check while
m at full chrottle on main fuel system, since a
destructive engine overspeed will resule.
When carrying EX-10 bombs and 1000-pound @ If either of the afore-mentioned inlet guide
GP bombs with the T-142 fin, do not lower vane failures is indicated, retard throctie

wing flaps more than 20 degrees (MID position immediately and investigate. Under no cir-

of flap handle) because of the adverse clear- cumstances artempt a take-off. (Refer to
ance condition. "Inlet Guide Vane Failure” in Section VII

for further information.)

7. Canopy switch at CLOSE. Check cancpy unsafe

warning light out. 1. Advance throttle rapidly co full open to maintain

100% rpm with fuel system selector switch at NORM,
Do not exceed 100.5% engine rpm. Should any of the
following overremperature conditions occur, the engine

Note
On F-86H-1 and F-86H-5 Airplanes, canopy
switch must be held at cLOSE for 2 seconds after

.4 must be removed for inspection:
the warning light goes out, t0 ensure that the

canopy is fully closed and locked. Transient operation (309 engine rpm or above)—
8. Check oxygen regulator diluter lever at NORMAL ® Exhause tEf-nperature exceeds 875°C, even if
OXYGEN, unless carbon monoxide contamination is sus- momentarily.
pected. If such is the case, use 1009% oxygen as long Steady-state operation—

as considered necessary. ® Exhaust temperarure exceeds 650°C.

WARNING Note

® Steady-state exhaust temperature operating
limit is 640°C. If temperature inadvertently

Oxygen diluter lever must be returned to NOR- drifts into the range of 640°C 1o 650°C, re-
MAL OXYGEN as soon as possible, because use tard throttle as required to maintain tem-
of 10085 oxygen will so deplete the oxygen perature within operating limie.

supply as to be hazardous. ® White smoke from the engine may escape

9. Hold toe brakes. through the fuselage in the engine area at
tigh engine rpm. This condition is normal
and does not indicate a hazardous condition,

PREFLIGHT ENGINE CHECK. 2. Move fuel system selector swirch to TAKE OQFF
Complete the following emergency fuel system check position. Check that green take.off switch-on indicator
in the take-off position, making sure airplane does not light comes on.

move forward and cause nose wheel o cant.

oo}

® An indication of compressor stall during
this rapid throttle advancement may be due
to inler guide vane failure in the open
position. Guide vane failure in the closed
position is indicated by the following simul-
taneous instrument readings with the throt-
tle in full open position:

Tachometer—99%% to 1009 rpm

Exhaust temperature—520°C to 560°C
Fuel low—4000 to 5000 pounds per hour

If guide vanes fail in closed position, do
not switch to emergency fuel system or ar-

3. Rerard chrottle to below 95% rpm and note thac
amber emergency fuel-on indicator light comes on.
Readvance throttle to full open; rpm obtained on emer-
gency fuel system should conform o the limits shown
in figure 2-4,

Note

If the throcde is retarded to the 869 engine
rpm setting, a cycling of fuel conirol berween
main and emergency systems occurs, resulting
in unstable engine operation (rpm and thrust
surges), The lockout circuit (used to prevent
inadvertent operation on the emergency sys-
tem in the low range of engine rpm) returns
fuel control o the main system below 86%
rpm. The main system, with its higher fuel
schedule, accelerates the engine above 86¢5

21
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' EMERGENCY FUEL SYSTEM TEST
MAXIMUM RPM AVAILABLE

Figure 2-4

rpm, and control then is restored to the emer-
gency system. As rpm drops because of the
lower emergency system schedule, lockout
again occurs. The cycling will continue unless
the throttle is advanced. The cycling condi-
tion is not dangerous; however, the throttle
should be advanced to avoid prolonged opera-
tion under this condition.

4. To re-engage main fuel system, place fuel system
selector switch at NORM until engine rpm stabilizes at

100%; then place selector switch at TAKE OFF. Check 6.

amber emergency fuel-on indicator light out and that
green take-off switch-on indicator light comes on.

A slight change in engine rpm may be noted
when the main fuel system is re-engaged,
depending on ambient air temperature. If the
emergency fuel-on indicator light does not go
out, the system should be checked before flight.

5, Leave fuel system selector switch at TAKE OFF
position for take-off.

2-12

CHART SHOWS VARIATIONS (DUE
TO TEMPERATURE CHANGE) IN EN- B
GINE RPM WHEN OPERATING ON
| EMERGENCY FUEL SYSTEM WITH
THROTTLE IN FULL OPEN POSI-
TION.

If it is necessary to retard the throttle to below
95% rpm (either before or after take-off), the
fuel system selector switch should be first
moved to NORM. Otherwise, emergency fuel
system will take over when throttle is retarded
below 95% and will remain in control until
main system is manually re-engaged.

Check engine instruments for desired readings:

Tachometer—nor less than 99% and not more than

100.5% rpm

Exhaust temperature—600°C to 640°C
Oil pressure—25 to 45 psi

Fuel flow—5000 to 9000 pounds per hour

Note

Exhaust temperature limit for fully stabilized
engine operation at 100% rpm is 630°C to
640°C. However, exhaust temperature at take-
off will be about 30°C below the fully sta-
bilized value when normal take-off technique
is used. (Refer to “Ground Temperature Sta-
bilization Characteristics” in Section VII.)
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Should the following overtemperature condi-
tion cccur during transient operation (30%
engine rpm or above), the engine must be re-
moved for inspection:

® Exhaust temperature exceeds 875°C, even if
momentarily,

Should the following overtemperature condi-
tion occur during steady-state operation, the
engine must be removed for inspection:

® Exhaust temperature exceeds 650°C.

Noto
@ Steady-state exhaust temperature operating
limit is 640°C. If temperature inadvertently
drifts into the range of 640°C t¢ 650°C,
retard throttle as required to maintain tem-
perarure within operating limic.
® The temperature and duration of all over-

temperature opetation must be entered on
DD Form 781 (formerly Form 1).

® Engine speeds of more than 104% rpm
necessitate engine overhaul,

TAKE-OFF.

NORMAL TAKE-OFF.

For normal rake-off with or without drop tanks, pro-
ceed as follows:

1. With throttle at take-off rpm, release brakes and
begin take-off run.

2. Maintain directional control by use of nose whee!
steering during early part of run. Rudder becomes effec-
tive at about 60 knots IAS.

3. During take-off, the airplane should be held in a
neat-level artitude at nose wheel lift-off. ‘This results
in the nose wheel being just slightly off the runway,
This attitude should be held until the recommended
take-off speed is attained, ac which time the nose of the
airplane should be pulled well up and the airplane
Hown off the ground.

(s )

Do not assume z nose-high attitude before
recommended take-off speed. Any attempt to

Section Il

take off at lower than recommended speeds
can bring abourt a stalled condition, This could
be disastrous because of the resultant exces-
sively long take-off run. If a ground stall does
occur, shown by failure of the airplane 1o
life off and loss of acceleration, the nose must
be lowered to a three-point attitude to elimi-
nate the smalled condirion of the wings.

The recommended nose wheel life-off and take-off speeds
for airplanes without slats are distinctly different from
those for airplanes with slats, and you must learn them
for each type of airplane. Because of the lower speeds
for aicplages with slats, the control stick must be pulled
back farther in order to pull the nose wheel off the
runway.

4. Afrer take-off, use a slight push or pull stick force,
as niecessary, to maintain take.off attitude. It i3 recom-
mended chat stick forces be trimmed out afrer airplane
is safely air-borne,

The procedures sat forth wilf prodyce the resulls shown
itr the Appendix. fRefer to Take-off Distances Chart.)
Refer to Section IT for take-off emergencies.

2-13



Section Il

Alrplanes without slats are nouceably more
adversely affected when taking off with exter-
nal loads installed than arc airplanes with slats,

A nose-high artitude must be maintained for take-oit.

(Afrer take-off, the airplane will assume a more normal

attitude as airspeed increases and the flaps are raised.)

Because airspeed will increase rapidly after the
airplane breaks ground, retract gear and flaps
as soon as possible after take-off to prevent
exceeding gear- and flap-down limit speed.
Hold the nose as high as practicable after
take-off until gear and flaps are completely
retracted, to hold airspeed build-up o a

minimum.

WARNING

Abrupc or excessively steep pull-ups immed;-
ately after take-off must be avoided; otherwise,
stall is likely to occur.
Note
® Sce Take-off Distances charts in the Appen-
dix of the Confhdential Supplement, T, O.

WING FLAPS FULL DOWN.t
TRIM—NOSE FULL UP,
HOLD BRAKES.

FULL THROTTLE,

RELEASE BRAKES.

OUT SLATS.

tBECAUSE OF RESTRICTED CLEARANCES, WING FLAPS CANNOT BE
LOWERED MORE THAN 20 DEGREES (MID POSITION OF WING FLAP
HANDLE) WHEN EX-10 BOMBS OR IDDID-POUND GP BOMBS WITH

THE T-142 FIN ARE CARRIED. J .

T. O. 1F-86H-1

LE-86H- 1A, tor required take-ofl distinces ai
various temperatures and wind velocities.
® Nose wheel lift-off and airplane life-ofl

speeds with full Aaps are as follows:

AIRPLANES WITHOUT SLATS

NOSE
WHEEL AIRPLANE
LIFT-OFF LIFT-OFF
SPEED SPEED
CONFIGURATION (KMNOTS 1AS) {KNOTS 1AS)
No external load 120 135
With two 200-gallon 135 150)
drop tanks
With two 200-gallon drop |40 155
tanks and two 120-gallon
drop tanks
AIRPLANES WITH SLATS
NOSE
WHEEL AIRPLANE
LIFT-OFF LIFT-OFF
SPEED SPEED
COMNFIGURATION (KNOTS IAS) {(KNOTS 1AS)
No external load 110 125
Wich two 200-gallon 120) 135

drop ranks

140

[£%]
W

With two 200-gallon drop
tanks plus two 120-gallon

drop tanks

MINIMUM-RUN TAKE-OFF

NO EXTERNAL LOAD—AIRPLANES WITH SLATS*

STICK FULL AFT.
NOSE WHEEL LIFT-OFF,

100 TO 105 (105 TO 110)
KNOTS IAS.

AIRPLANE LIFT-OFF,
120 (130) KNOTS IAS,

*SPEEDS AND DISTANCES IN PARENTHESES ARE FOR AIRPLANES WITH-

GROUND RUN-—1400 [ 2050) FT

F-B6H-1-83-148B

Figure 2-5
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MINIMUM-RUN TAKE-OFF.

A minimum-run take-off is 4 maxumum pertormance
maneuver with the airplane lifting off near the stalling
speed. 1t is closely related to slow flying with the air-
plane in a high angle-of-attack actitude, Consequently,
you should be familiar with the characteristics of this
maneuver in order to be able to mainrtain the necessary
safe margin above stall. The complete “before take-off”
check should be made. The initial take-off run is the
same as for normal take-off. With the stick in the full
aft position, nose wheel lift-off should occur as shown
in figure 2-5. It 1s necessary to pull about 20 pounds
stick force before lift-off when full nose-up trim is
used. This force is reduced o 0 pounds to maintain
the proper attitude when the airplane breaks ground.
Therefore, as the airplane lifts off, reduce back pres-
sure enough to maintain minimum airspeed build-up
and maximum climb angle to effect the shortest air
run that will clear all obstacles. The landing gear should
not be retracted until the airplane accelerates to normal
take-off speed; normal take-off speed for the particular
gross weight and external loading is about 5 knots
faster than the minimum-run take-off speed.

WARNING

When the airplane is close to stall speed, re-
tracting the landing gear may cause a nose-up
pitch sufficient to cause a stall. Waiting until
normal take-off speed is reached or exceeded

climinates this hazard.

GEAR AND FLAPS UP AT 180

Section |l

After all obstacles are cleared, retrim airplane o reduce
stick forces and accelerate to best climb speed.

FORMATION TAKE-OFF.

If formation take-off is o be made, the procedure is
the same as for a normal take-off, except that the fuel
system seleccor switch must be at NORM. Formation
take-off requires some throttle movement, With the
fuel system selector switch at TAKE OFF, the emergency
fuel system would take over control of fuel flow to
the engine when the throttle is retarded to engine
speeds below 95% to 97% rpm. Thus, the remainder
of the take-off would be conducted on the emergency
fuel system, with its inherently lower maximum power
setting and lack of overspeed and overtemperature pro-
tection,

WARNING

® During formation take-off where slatted and
nonslatced leading edge airplanes are sched-
uled together and if you are flying an air-
plane without slats, do not instincrively
attempt to break ground at the same time as
a slatted leading edge airplane; if you do,
you may induce a dangerous stall condition.

® Monitor engine instruments during forma-
tion take-off, being warchful for power loss
and placing fuel system selector switch at

EMER if main fuel system failure is indicated.

NORMAL CLIMB OUT,

KNOTS IAS, ACCELERATE TO

SPEED OVER OBSTACLE
130 (145) KNOTS IAS,

NOSE WHEEL LIFT-OFF
AIRPLANE LIFT-OFF
GROUND RUN

SPEED OVER OBSTACLE

DISTANCE OVER 50 FT OBSTACLE-
2400 (3100} FT

F=B6H-1-03-14TH

BEST CLIMB SPEED.

DISTANCE OVER 50 FT OBSTACLE

TWO 200-GALLON DROP
TANKS AND TWO 1000-
POUND GP BOMBS

120-125 (130-135) KN IAS
140 (155) KN IAS
3000 (3870) FT

150 (165) KN |AS
4550 (5440) FT

TWO 200-GALLON
DROP TANKS

110-115 [115-120) KN IAS
130 (145) KN IAS

1950 (2820) FT
140 (160) KN 1AS

3200 (4130) FT
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CROSS-WIND TAKE-OFF,

In addition to the procedures used in a normal take-off,
the following steps should be observed:

1. Increase nose wheel lift-off speed about 10 to 15
knots 1AS by holding nose wheel down a little longer
during ground run.

Mote

Increased speed is necessary to counteract
reduced controllability caused by loss of lift
on up-wind wing at normal speeds.

2. Be prepared to counteract airplane lifting at lift-
off by lowering a wing into the wind or crabbing.

AFTER TAKE-OFF.

When airplane is definitely air-borne:

1. Landing gear handle up below gear- and flap-down
limit speed. About 8 seconds is required for gear retrac-
tion. Check position indicators and check that red wara-

ing light in landing gear handle is our,

Do not retract landing gear while airplane is
yawing or slipping; if you do, damage ro gear
doors may result.

2. Wing flap lever up, above 155 knots 1AS. Rapid

acceleration will prevent any tendency for airplane to

Raise gear and flaps below the gear- and flap-
down limit airspeed; otherwise, excessive air
loads may damage gear or flap operating
mechanism and prevent later operation. If
flaps do not fully retract, land as soon as pos-

sink.

sible. Failure of the flap actuating mechanism
may occur if the flaps are not supported against
the up-stop (fully retracted) -during acceler-
ated maneuvers at high speed.

3. Trim horizontal rail as required.

4, Leve! off and accelerate immediately to best climb-
ing speed. {See climb graphs in Appendix of Confiden-
tial Supplement, T, O. 1F-86H-1A.)

2-16

T. O. 1F-86H-1

Note

Exhaust temperature may exceed 640°C at full
throttle after take-off. If this occurs, rerard
throttle to maintain exhaust temperature with-
in prescribed limits, The condition of exceed-
ing the Military Power maximum exhavst
temperature of 640°C at full throttle after
rake-off is not abnormal.

5. After safe altitude is reached and with engine
operating at 100% rpm, move fuel system selector
switch to NosM, If the amber emergency fuel-on indi-
cator light is on before fuel system selector switch is
moved to NORM, and it is unknown whether main fuel
system failure or throtile movement caused the emer-
gency fuel system to take over, proceed as follows:

a. At a safe altitude, with engine operating at full
throttle, move fuel system selector switch to NORM,
Transfer to the main fuel system will be shown by a
momentary drop in fuel flow followed by an imme-
diate rise and engine acceleration to 1009 rpm.

b. If engine rpm does not rise but continues to fall,
position fuel system selector switch to EMER hefore
rpm drops to 35%.

If engine falls below 95% rpm, retard throttle
w IDLE before switching to EMER; readvance

throttle carefully to prevent overtemperatuze.

6. If 1009 oxygen was used for take-ofl, return oxy-
gen regulator diluter lever to NORMAL OXYGEN, unless
carbon monoxide contamination still is suspecred. If
such is the case, continue use of 100% oxygen as long

4§ necessary.

WARNING

Oxygen regulator diluter lever must be re-
turned to NORMAL OXYGEN as soon as possible,
because continued use of 10025 oxygen will so

deplete the oxygen supply as to be hazardous.

7. Position armament switches as desired for mission.
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After each time sear is adjusted in fight, check
seat adjustment lever locked (white pin on
lever and white index marker on armrest side
panel aligned). If sear is not locked, G-loads in
flight may cause it to move, possibly afiowing
armrests to raise and jettison canopy.

CLIMB.

Climb at take-off rpm {time limir 30 minutes). See figure
0-7 for best climb speeds. Refer to climb graphs in
Appendix of Confidential Supplement, T. 0. 1F-86H-1A,
for recommended indicated airspeeds to be used during
climb and for estimated rates of climbh and fuel con-
sumprion, Inirial climb speed afrer acceleration from
take-off should be about 510 koots [AS at sea. leve} for a
clean aitplane.

FLIGHT CHARACTERISTICS.

Refer ro Secrion VI for information on flight charac-
teristics.

SYSTEMS OPERATION.

Refer to Section VH for information regarding opera-
tion of the various aigplane systems.

DESCENT.

Circumstances may arise which require 2 descent from
high alritude in the shorcest possible time. This may be
accomplished by increasing the dive angle until limit
airspeed and/or Mach number is reached. Refer to
"“Cockpit Air Conditioning and Pressurization System”
in Section ¥V for minimum throule settings ac various
alticudes to mainrain ¢cockpit pressurization during de-
scent. See descent charts in Appendix of Confidential
Supplemens, T. G. 1F-86H-1A, for descent information.

The windshield and canop derosting system
provides sufficient heating of the transparent
surfaces to effectively eliminate formation of
frost or fog during descent.

Sectian 1l

PRE-TRAFFIC-PATTERN CHECK.

During the approach to the field, make the following
checks:

1. Gun safety switch OFF.
2. Bomb release selector switch MANUAT RELEASE,

3. Bomb arming, master armament selector, and
rocket fuze (arming) switches OFF,

4. Sighr mechanically caged.

5. Hydraulic pressure nonmal.

6. Fuel system selector switch NorM. Do not position
fuel system selector switch to TAKE OFF during approach

and landing, as the emergency fuel system will take over
when throttle is retarded below 95% rpm.

7. Safety belr and shoulder harness tightened.

8. Shoulder-harness lock handle UNLOCKED.

9. If vision is impaired by rain, move windshield
anti-icing switch* (windshield rain and ice remowal
switch{) to ON to improve forward vision.

Note

Rain removal airflow over the windshield on
late airplanest is sufficient to clear rain from a
large area of the windshield under most raic
conditions ar erafhic-pattern speeds. Anti-icing
airflow over the windshield on early airplanes*®
is sufficient to improve forward vision under
maoderate rain conditions if a minimum of 75%
engine rpm is maintained. ¥ rain still is en-
countered as power is reduced, vision through
the windshield side panels may be necessary.

If windshield overhear light illuminates on
early airplanes,* try to extinguish it by reduc-
ing power if possible or move cockpit pressure
switch to RAM DUMP. The anri-icing system
may be left on, if necessary to improve forward
vision, even though the overheat light illumi-
nates.

TRAFFIC-PATTERN CHECK.

See figure 2-6 for complete approach and landing
procedures.

*F-86H-1 Airplanes AF52-1975 through -1990
TF-86H-1 Airplane AF52-1991 and all subsequent
airplanes

217
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Bl SPEED BRAKE SWITCH OUT.

B3 GEAR AND FLAP HANDLES DOWN “\\ [} DOWNWIND LEG, HOLD
(BELOW,GEAR-AND-FLAP-DOWN LIMIT ¢ N 1801 TO 190% KNOTS IAS.
SPEED). CHECK:GEAR POSITION IN- LN

DICATORS.

3 1oucH DOWN, WINGS LEVEL

TO PREVENT DRAGGING TIPS. OVER THE FENCE
FLAP HANDLE UP AND SPEED A WHEN LANDING IS ASSURED,
BRAKE SWITCH IN AFTER CLEARING RETARD THROTTLE TO IDLE.
RUNWAY.

EEENREDN

t nO 1 WITH EXTERNAL STORES
EXTERNAL | prop DROP TANKS PLUS
STORES TANKS TWO 1000 LB BOMBS
FUEL REMAINING (LB) 370 2800 | 370 5000
TOUCHDOWN (KN 1AS) 120 130 | 120 145
(130) (140) | (140) (170)

* AIRSPEEDS IN PARENTHESES ARE FOR AIRPLANES WITHOUT SLATS

F-86H-1-00-36F

Figure 2-6

Also note increased stall speeds for airplanes
WARNING without slats, as shown in figure 6-2.

Rapid increases in thrust are possible only above about
60% engine rpm, Military Power being reached in
about 8 seconds from this power setting. Therefore, to
ensure adequate acceleration in an emergency, it is

Since very little stall warning exists tor air-
planes without slats under landing-pattern
flight conditions and since G-loads imposed by
abrupt flare-out at touchdown may cause wing
drop, the landing pattern should be widened

desirable to use speed brakes and, after the gear is low-
ered, full flaps as early in the traffic patrern as possible.

and specds increased with respect to airp]ancg In this c(mﬁgurarion. 60% o 70% engine rpim will be
equipped with slats, as shown in figure 2-6. required on final approach. Use of speed brakes also
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WARNING
On most F-86H Airplanes, wing roll at stall is
to the right. In right-hand traffic patterns,
wing roll to the right at stall would cause the

airplane to roll under the turn, resulting in an
extreme attitude. Therefore, recommended
patteen speeds must be carefully observed.
(Refer to “LOW-SPEED ACCELERATED STALLS"

in section VI.)

B} ENTER TURN ONTO
BASE LEG AT 180t
TO 1904 KNOTS IAS.
ALLOW SPEED TO
DECREASE GRADUALLY.

ElriNAL APPROACH
(Refer to Landing Distances
chart in Appendix |.)

=
F-B6H-1-00-57D

EEEEEEEE ¢ B

improves deceleration when required and shortens

ground roll.

CAUTION

Do not lower lunding gear in turns or pull-ups,
above gear- and flaps-down limit speed, or
while airplane is yawing or slipping; if you do,
damage to gear operating mechanism or gear
doors may result.

Section Il

MNote
Landing gear exrension requires about 8

seconds.

LANDING.

NORMAL LANDING.

See figure 2-6 for landing pattern procedures. When
properly followed, these procedures will produce the
results tabulated in the Landing Distances charts in

the Appendix of the Confidential Supplement, T.O.

1F-86H-1A.

Do not attempt a full-stall landing, since the
angle of attack is so high at stall that the tail
will drag.

Afrer touchdown, do not apply brakes hard before nose
wheel has touched down and speed diminished enough

for effective braking.
Note

The full length of the runway should be used
during the landing roll so thac the brakes can
be used as little and as lightly as possible when

bringing the airplane to a stop.

Maintain directional control by nose wheel steering
during last part of landing roll, if desired. If nose
wheel steering has not been engaged by then, engage it
after clearing runway and when slow taxiing becomes

necessary.

Note
Refer to Section 111 for emergency landing

procedures.

HEAVY-WEIGHT LANDING.

The same technique for normal landing applies for
heavy-weight landing exceprt for necessary increases in
power settings. As gross weight increases, approach and
touchdown speeds should be increased accordingly. A
stall landing should be avoided, if at all possible, in an

attempt to keep G to a minimum at point of touchdown.
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Note
If a hard heavy-weight landing is made, the
airplane should be checked for signs of over-
steess before the nexe flight.

CROS5-WIND LANDING.

A cross-wind landing requires higher than normal pat-
tern and approach speeds. You should maintain about
205 knots IAS into the turn onto final approach. After
rolling out onto final, crab or drop wing to keep lined
up with runway and maintain 140 to 160 knots JAS
(155 w 175 knots 1AS for airplanes without slats).
Reduce speed during flare to touchdown at 130 koots
1AS with minimum fael (140 knots IAS for airplanes
without slats). If crabbing, align airplane with ranway
before touchdown; if using wing-down approach, lift
wing before touchdown. After touchdown, lower nose
wheel to runway as soon as possible, to permit use of
brakes and prevent weather-vaning.

caumon
Approach speed should be increased with an

increase in cross-wind velocity, w provide
better control of the airplane,

MINIMUM-RUN LANDING.

[anme )

Since a minimum-ron landing is a maximum
performance maneuver and final approach
speeds will be nearer to stall than in a normal
landing, a straight-in final appreach should
be used; otherwise, srall will be more likely
to occur when G-loads are imposed during
shallow rurns.

Final zpproach speed for a minimum-run landing
should be about 209 above stall speed for the particular
weight and wing leading edge configuration you are
flying. (Final approach speeds for airplanes with slats
would vary from about 125 knots 1AS ar 15,500 pounds
to 160 knots IAS ar 24,000 pounds and for airplanes
without slats from about 140 knors IAS at 15,500 pounds
to 185 knots JAS at 24,000 pounds. After touchdown

2-20
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on a dry runway, set nose wheel down quickly and
smoothly, to allow for braking. Apply brakes smoothly
and steadily to the point just short of locking the
wheels; then release and apply brakes intermictently
and forcefelly at one-second intervals, holding chem for
abour 2 to 3 seconds, but avoid sliding wheels, After
touchdowa on 2 slippery runway, maintain a high angle
of attack for as long as possible, keep flaps full down,
and apply - brakes cantiously only after oose wheel
tauches down,

GO-AROUND.
See figure 2-7 for complete go-around procedure.

AFTER LANDING.
1. Speed brake switch ar neutral.

2. Maintain directional control while taxéing by nose
wheel steering.

If the speed brakes are actuaied during taxiing,
hydraulic boost pressure will not be available
for use of nose wheel steering or application
of the wheel brakes until speed brake opera-
tion is completed and system pressure is re-
stoyed. Manual wheel brake pressure, however,
will be available,

=

Nose screen must be installed, while engine is
at idle rpm, hefore taxiing. Ground personnel
insralling screen must not wear articles of loose
clothing nor carry equipment likely to be
drawn into intake duct.

STOPPING ENGINE.
1. Hold brakes.
2. Operate engive at 50% rpm for one minute to
stabilize temperatures.
Notfe
This is a precautionary procedure to minimize
turbine bucket scrape by stabilizing tempera-
tures. If required by emergency conditions,

engine may be shut down from any rpm setting
metely by moving throttle to OFF.
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GO-AROUND

MAKE DECISION TO GO AROUND AS EARLY AS POSSIBLE BECAUSE OF THE
SLOW ACCELERATION OF A JET AIRPLANE.

!

| NOTE ped

Raise gear only after adequate flying speed \
Y is attained, as touchdown may be neces- |
sary during go-around. /

° CLEAR TRAFFIC

GFMPS UP AT 175 KNOTS 1AS

chs& SPEED BRAKES

© rreorne FuLL oPen

o FUEL SYSTEM SELECTO
SWITCH NORM :

F-BEH=1-U-385

Figure 2-7
3. Pull chrocele sharply to OFF. it you do, starter fuel will be depleted. This
4. Turn engine master switch OFF. may require ground servicing before a later
5. Wait a few seconds before turning battery switch start. If a later start is attempted withourt
OFF, to allow fuel shutoff valve to close. il i R
ground servicing under this condition, starter

drop-our speed will be low and a hot start may
CAUTION result.

Do not turn engine master switch OFF until 6. Turn off all switches except generator switch and

engine has coasted down to 5% rpm or less; instrument inverter circuit-breaker switches.
2-21
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Regp cloar of tail pipe and do not move airpiane inty
hangar for at Jeast 15 minates after shutdown, because
of the possibility of accumuioted fuel vapors exploding.

SMOKE FROM TURBINE DURING SHUTDOWN.
WHITE SMOKE.

When the engine is shut down, fuel may accumulate in
the rurbine housing, where heat of the turbine section
of the engine causes the frel to boil. {Although a rar-
bine housing drain is provided, the drain may not
prevent accumulation of some Fuel.) If this residual fuel
1s present in the engine, fuel vapor or smoke wilt emit
from the tail pipe or inlet duct. Boiling fuel, indicated
by appearance of white fuel vapor, does not injure the
engine, but does create a hazard ro personnel because of
the possibility of explosion if the vapor is allowed to
accumularte in the engine and fuselage.

2-22
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BLACK SMOKE,

‘The appearance of black smoke out of the tail pipe after
shutdown indicates burning fuel, which will damage
the engine and should be cleared immediately as
follows:

1. Throttle OFF.

2. Fuel system selector switch at EMER (necessary on
airplanes with -3D or -3E engine to energize starter).

3. Battery switch ON.

4. Engine master switch oN.

5. Hold ground starter button momentasily depressed.

6. When starter operation ceases (in about 4 seconds),
turn engine master and battery switches OFF,

Note

Starter must be primed by ground personnel
before any later starting attemprt.

BEFORE LEAVING AIRPLANE.

Note
Leave landing gear bandle powN when air-
plane is on ground, to prevent possibility of
landing gear retracting before airplane is
completely air-borne.

Make the following checks before leaving airplane:

1. Safety pins installed in ejection seat and canopy
initiators.

2. Check rhat both seat armrests are full down and
latched, by applying a moderate downward force on
each armrest. Check that white stripes on front face of
seat bucket and inner face of each trigger guard are in
perfecr alignment. Also check that tops of red and white
stripes on inside face of each armrest bracket do nor
extend above top of seat bucket,

WARNING

Do not raise armrests to determine whether
latches are engaged; if you do, canopy may
jettison,

3. Check all electrical controls off except generator

switch.

4. Drop tank pressure switch OFF.

5. Complete DI Form 781 (formerly Form 1).

6. Canopy closed.



T. O. 1F-86H-1

Note

You may rely on your crew chief to check the
following items. However, if you are at a base
where ground personnel are not completely
familiar with your airplane, you should check
these items yourself.

7. Main gear wheels chocked.
8. Nose gear ground safety lock installed.
9. Disengage nose wheel towing release pin.

10. Have intake duct plug, pitot tube cover, and
rail-pipe cover installed.

Section |l

CAUTION

Intake duct plug and tail-pipe cover should
not be installed until engine has cooled, to
prevent formation of excessive moisture.

CONDENSED CHECK LIST.

Refer to pages 2-25 through 2-35 for the Condensed
Check List.
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CUT ON SOLID LINE

— 1., AT LA

F-86H CONDENSED CHECK LIST

NOTE

The following check lists are condensed versions of the
procedures presented in Section II. These condensed
check lists are arranged so that you may remove them
from your Flight Handbook and insert them into a flip
pad for convenient use. They are arranged so that each
action is in sequence with the expanded procedure given
in Section II. Presencation of these condensed check liscs
does not imply that you need not read and thoroughly
understand the expanded versions. To fly the airplane
safely and efficiently, you maust know the reason why
each step is performed and why the steps occur in cer-
1ain sequence.

24 February 1956

Section Il
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CUT ON 5OLID LINE
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T. O. 1F-86H-1

CUT ON SOLID LINE

Flighr control normal and alternate system accumulator pressures.

Flight control normal hydraulic system reservoir fluid level indi-
cator pin within 14 inch of top of gage.

. EMPENNAGE:

Tail-pipe cover removed.
Tail cone and navigation lights.

. AFT FUSELAGE AND LEFT WING TRAILING EDGE:

Make same checks as in step 3, in reverse ozder.
Qil tank hller cap secured,
Oil tank dip stick safety-wired (airplanes without retaining clip).

Flight control alternate hydraulic system reservoir fluid level indi-
cator pin within ¥4 inch of rop of gage.

. LEFT WING LEADING EDGE AND FORWARD FUSELAGE:

Navigation light and wing tip.

Slats for freedom of movement (some airplanes).

Landing gear door ground control switch CLOSE.

Canopy external emergency release handle safery-wired 1o spring-

loaded carch (F-86H-1 and F-86H-5 Airplanes and F-86H-10 Air-
planes AF53-1229 through -1404, not modified by T. Q. 1F-86H-587).

CANOPY AND EJECTION SEAT INITIATOR CHECK.
l. Canopy — OPEN.

2. Canopy initiator safety pin and seat ejection initiator safety pins —
INSTALLED.
3. Bozh seat armrests — FULL DOWN AND LATCHED.
4. Seat quick-disconnects — PROPERLY MATED.
5. Linkage from armrests and triggers to initiators — CHECK.
6. Tubing and hose fittings from initiators to ejectors — CHECK.
7. Lead seaf on canopy remover — CHECK.
8. Shoulder harness routing — CHECK.
Y. Safecy belt initiator safety pin — REMOVED {some airplanes).
24 February 1956 3
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€UT ON SOLID UNE
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T. Q. 1F-86H-1

CUT ON SOLID LINE

35.
36.
37.
38,
39.
40.
41.
42,
43.
44.
45.
46.

47,
48,
49.
50.
51.
52,
53.
54.
55.

56.

57.
58.

Canopy and windshield defrost handle — OFF.

Landing and taxi light switch — OFF.

Gua heater switch — OFF (.50-caliber guns).

Canopy switch — OFF.

Special store jettison handle — STOWED.

Flight control emergency change-over handle — STOWED.
Emergency jettison handle - STOWED.

Clock, alcimeter, and accelerometer — SET.

Emergency fuel system test switch — OFF (some airplanes).
Fuel system selectot switch — NGRM,

Hydraulic pressure gage selector switch — NORMAL.

Gun selector switch — UPPER or ALL, as required {some airplanes
with 20 mm guns).

Special store disarming lever — DIS.

Generator switch — ON.

Instrument ac power switch — MAIN.

Lighting controls and switches — OFF.

Landing gear emergency reiease handle — STOWED.

All warning lights and indicators — Check operation.

Rudder, ailerons, and horizontal tail — Check for proper response.
Communiczation and navigation equipment — Check operation.

AC power switch — ALTERINATE, then MAIN (ac power warning
light oue).

Fuel quantity gage test button — DEPRESS and observe movement
of fuel quantity gage needle.

All interior and exterior lights — Check operation.

Flashlight - CHECK.

24 February 1956 5
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T. O. 1F-B6H-1

CUT ON S0OLID LINE

7. Hydraulic pressure gage selector switch — ALTERN,

8. Flight control switch — RESET. Emergency changeover handle fully
extended, alternate-on warning light out. Move control stick and visually
check control surface movement.

9. Flight control switch — NORMAL. Alternate-on warning light on.
Alternate pressure constant vzlue berween 3050 and 4000 psi (control
stick not in motion).

10. Emergency change-over handle — STOV/ED. Alternate pressure
2550 ro 3200 psi (control stick not ia motion).

11. Move control stick to deplete alrernate system pressure below 650
psi, alternate-on warning light out. Hydraulic pressure pgage selector
switch NORMAL, check pressure for 2550 to 3200 psi (contrel stick not

in motion),

12. Engine ar minimum of 60% rpm. Open and close speed brakes; then
return switch to — NEUTRAL. Hydraulic pressure gage selector switch
UTILITY, pressure about 3000 psi.

TAXIING.

Sight — Mechanically caged,

Wheel chocks — Removed.

Taxi at lowest practical rpm.

Nose wheel steering switch — DEPRESSED continuounsly.
Throttle movements — Slow and at minimum,

Minimize taxi time,

IR -

Gyro indicators — Check operation.

24 Fobryary 1956 7
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CUT ON SOLID LINE
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1. O. 1F-86H-1

CUT ON SOLID UNE

TAKE-OFF.

1. With throttle at take-off rpm, release brakes and begin take-off run.

2. Mainmin directional control by use of nose wheel steering during
early pare of run,

3. Hold airplane in a near-level actitude at nose wheel lift-off. Hold at-
titude until recornmended take-off speed is attained. Pull nose up and fly
off ground.

4. Afrer take-off, use stick force to maintain take-off attitude, Trim ocut
stick forces after airplane is safely air-borne.

AFTER TAKE-OFF.

1. Landing gear handle — UP (check position indicators).

Wing flap lever — UP,

Hoerizonral tail — Trim as required.

. Level off and accelerate to best climb speed.

. Fuel system selector switch NORM with engine at 100% rpm.

6. Oxygen regulator dilucer lever —- NORMAL OXYGEN (100% OXY-
GEN if carbon monoxide suspected).

7. Armament switches — As desired.

I NEVR N

PRE-TRAFFIC-PATTERN CHECK.

1. Gun safery switch — OFF (airplanes with 20 mm guns).
2. Bomb release selector switch — MANUAL RELEASE.

3. Bomb arming, master armament selector, and rocket fuze (arming)
switches — OFF.

4, Sight — Mechanically caged.

Hydraulic pressure -- Normal.

Fuel system selector switch — NORM.

Safety bele and shoulder harness — Tighrened.
Shoulder harness handle — UNLOCKED.

Ann-lcmg (windshield rain and ice removal} switch — ON if vision
lmpalred by rain.

o @ e
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LT OM SOLID LINE
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T. O. 1F-86H-1

CUT ON 5OLID LINE

BEFORE LEAVING AIRPLANE.

Safety pins — Inscalled in ejection seat and canopy initiators.
Both armrests — Full down and laiched.

j—
-

Dirop tank pressure switch — QFF.

DD Form 781 — Complete.

Canopy — Closed,

Main gear wheels — Chocked.

Nose gear ground safety lock — Installed.
Nose wheel towing release pin — Disengaged.

b e B T

24 February 1956

. Intake duct plug, pitot tube cover, and ail-pipe cover — Installed.
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T. O, 1F-86H-1

EMERGENGY
PROGEDURES

TABLE OF CONTENTS

Engine Failure

Fire :

Elimination of Smnke or Fumcs

Landing Emergencies

Emergency Entrance

Dicching .

Ejection ...

Fuel System Failure -

Electrical Power System Failure ...

Utility Hydraulic System Failure :

Flight Control Hydraulic System Failure ... . .3-
Flight Control Artificial Feel System Failure ... 3-15
Trim Failure R

Landing Gear Emergency Operanon

Speed Brake System Failure ...,

Wing Flap System Failure ... ;

External Load Emergency Release ...

ENGINE FAILURE

The majority of jet-engine flame-ourts are the result of
improper fuel flow caused by fuel control system mal-
function or incorrect operating techniques during cer-
tain critical flight conditions. Specific information on
this type of engine failure is given in "Fuel System
Failure." Main fuel control system failure is often ind:-
cated by the engine instruments before the engine
actually stops. When time and altitude permit, air starts
usually are possible if engine failure is due to malfunc-
tion of the main fuel control system or improper operat-
ing techniques. Air starts should never be attempted if
engine failure is obviously caused by mechanical failure
within the engine proper.

ENGINE FAILURE DURING TAKE-OFF RUN.

If engine fails before airplane leaves the ground and.

there is enough runway for a normal stap, proceed as
follows:

I. Throttle OFF,
2. Apply brakes as necessary.

If there is not ample runway for a normal stop, and
if runway is equipped with an overrun barrier, follow
procedure given under “Engaging Runway Barrier.”

Section 1l

VR
il

\’ s&ctm El .

In addition, accomplish as much of the following before
engaging the barrier:
1. Throttle OFF.

2. Engine master, generator, and barttery switches
OFF, in that order.

Do nor turn battery switch off until engine
master switch has been turned off, so that
power will be available to close fuel shutoff
valve,
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If runway is not equipped with an overrun barrier and
if gear must be retracted because of insufficient runway,
proceed as follows:

I. Depress external stores jettison button.

Nofe
Rockets cannot be jettisoned when airplane
weight is on the landing gear.
2. Throttle OFF.
3. Landing gear handle UP: hold landing gear emer-
gency button depressed until gear completely retracts.
Note
To accelerate gear rerraction, yaw the airplane
to relieve load on main gear downlock pins
by alternately applying right and left wheel
brakes or by applying rudder alternately with

nose wheel steering engaged.

4. Engine master, generator, and battery switches

Do not turn battery switch OFF unul engine

OFF, in that order.

master switch has been turned OFF, so that
power will still be available tw close fuel

shuteff valve,

5. Jettison canopy (by raising either handgrip)

before airplane comes to a complete stop.

WARNING

If canopy 15 not jettisoned before the airplane
stops and if spilled fuel is in the vicinity of
the airplane, use the mechanical means to open
the canopy. If these systems fail, use the

canopy jettison mechanism.

ENGINE FAILURE DURING TAKE-OFF (AIRPLANE
AIR-BORNE).
If the engine fails on take-off after the airplane is air-
borne, prepare for an emergency landing, accomplish-
ing as much of the following as time permits:

I. Depress external stores jettison button.

2. Throttle OFF.

3. Landing gear handle pown, if gear alrcady has
been raised.

-2

T. O. 1F-86H-1

4. Speed brakes as desired.
5. Check wing flap handle nowmn.

6. Engine master, generator, and battery swirches

Do not wrn battery switch OFF untl engine
master switch has been turned OFF, so that

power will still be available to close fuel
shutoff valve.

OFF, in that order.

Raise either handgrip to jertison canopy.
8. Land scraight ahead, changing course only enough
to muss obstacles.

ENGINE FAILURE DURING FLIGHT.
If engine fails during flight, follow this procedure:

1. Throrttle OFF.

2. Establish glide ac 200 knots 1AS, with gear and
flaps up and speed brakes closed for maximum glide
distance. (Refer to "Maximum Glide.”)

3. Turn off all nonessential electrical equipment.

WARNING

At normal gliding speeds, engine windmilling
does not provide enough generator output,
and the battery is then che only source of elec-
tric power. With the engine master swirtch,
radio, pitot heater, and lights turned off, the
battery can supply power for only 7 to 28
minutes (approximarely). If engine damage

GLIDE DISTANCES - DEAD

NAUTICAL
23

F-88H-1-93-5B)




T. O. TF-86H-1

prevents windmilling (causing flight control
normal hydraulic system pressure failure), the
automatic operation of the electrically pow-
ered fAight control alternate hydraulic pump
imposes the maximum drain on battery power
and results in minimum battery outpur time
(about 6 to 7 minutes).

4. Immediately atempr an air start. (Refer o “En-
gine Air Start.”)

5. If an air swart is impossible, jetrison external load
and make a forced landing,

6. If no suitable landing area is available, eject.

ENGINE AIR START.

The engine can be restarted ar altitudes up 1o 43,000
feet, bur air starts are characteristically easy at any alu-
tude below 40,000 feer. Air starts must be made on the
emergency fuel system, so careful attention should be
given to recommended fuel flow and throttling precau-
tions. For air starting, follow these procedures:

I. Throttle OFF immediately after flame-out.

2. Air start switch ON to disconnect generator from
bactery, indicated by lighting of generator-off warning
light.

3. Fuel system selector switch at EMER.

4. Check engine master, bartery, and generator
switches ON.

Note
® lf possible, descend below 40.000 feet w

CNSUre easy air start,

® [f a long glide is considered, turn off all
nonessential electrical equipment 1w con-
serve battery power,

(CLEAN AIRPLANE—NO WIND)

ENGINE

MILES

Section 11l

5. If alatude 1s available, hold airplane as level as
possible for at least 15 seconds to drain any fuel that
may have collected in the combustion chambers or
turbine section,

6. Establish glide of about 200 knots 1AS o provide
optimum engine windmilling speed for any altitude.
It will be noted that 200 knots LAS will result in engine
windmilling speeds of about 1397 rpm at low altitude
to 309 rpm at high altitude.

7. Advance throttle to obtain fuel Alow of 500 (higher
altirudes) to 800 (lower altitudes) pounds per hour. If
there is no indication of ignition after 45 seconds, pull
throttle to OFF and repeart starting procedure.

8. Assoon as engine is started. allow rpm and exhaust
temperature to stabilize; then advance throtule cau-

tiously to desired power setring.

As restart is made on emergency system,
throtcle should be advanced cautiously, making
sur¢ the engine accelerates and that exhaust

temperature remains within limits.

Note

Failure of the engine to accelerate and low
exhaust temperature indicate a parnal light-
off. 1If this occurs, retard throwdle to initial
starting fuel flow to allow complete flame
propagation; then readvance throctle cau-

tiously.

Air start switch OFF to de-energize ignition system
return generator to the electrical system.

MAINTAIN

200+

Figure 3-1

For moximum glide distance, keep gear and flaps
up, speed brakesin.....

Below 10,000 feet, rate of sink is ap-
proximately 1700 feet per minute.

For every 5000 feet of altitude, glide
distance is approximately 11 miles.

F=80H=-1-083-6B
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Note

The air start switch must be moved tw OFF
after ignition is obtained, as ignition units
may be damaged if energized any longer than
5 minutes of continuous operation.

10. Continue flight on emergency system, or investi-
gate possibility of operation on main fuel system if
there is no indication that flame-out was caused by main
fuel system failure.

MAXIMUM GLIDE.

For maximum glide distance, the best gliding speed is
200 knots 1AS with gear and flaps up, speed brakes
closed, and no external load. (See figure 3-1.) Glide
ratios and rates of descent for various airplane condi-
tions at 200 knots [AS are as follows:

SPEED GLIDE
(KN 1AS} RATIO

RATE OF

CONDITION DESCENT

Gear and flaps
up, speed
brakes in

2970 fpm at 40,000 fr

200 138w 1 1710 fpm at 10,000 fr

Gear and flaps
down, speed

brakes in 200 4330 fpm at 10,000 fr

Gear down, flaps
up, speed
brakes out 200

53t01 4310 fpm ar 10,000 fr

Gear down, flaps
down, speed

brakes out 200 37tol 6010 fpm atr 10,000 f

LANDING WITH ENGINE INOPERATIVE.

If a forced landing is considered, maintauining the
glide at 200 knots 1AS (gear and flaps up, speed brakes
closed) will provide the maximum gliding distance.
Unless the engine is damaged, it will windmill at am-
ple speed to produce power for the hydraulic system,
although landing gear operation will be considerably
slower than usual. The flight control hydraulic system
will operate normally; however, excessive use of the
controls should be avoided in order to conserve accumu-
lator pressure. See figure 3-2 for procedure to follow in
case of forced landing,.

PRACTICE FORCED LANDING.

The normal procedure of retarding the throcde w IDLE
to practice a forced landing does not apply to airplanes
powered by turbojet engines. With the throttle at IDLE,

3-4
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this engine continues to provide thrust (aboutr 650
pounds), whereas with complete power failure, the
windmilling engine creates drag. Thus, if the thrortle
is retarded to IDLE to simulate engine failure, the thrust
still produced will cause the rate of descent to be less
and the glide distance to be greater than during an
actual flame-ourt forced landing. The drag of a wind-
milling engine can be simulated for practice forced
landings by opening the speed brakes. However, the
drag created by the open speed brakes is actually greater
than that of the windmilling engine; as a result, a
certain amount of engine power is required to offset
this excessive drag. Rate of descent, glide distance, and
flight characteristics with the windmilling engine can
be simulated above 12,000 feet by reducing the engine
rpm to about 67%, opening speed brakes, and estab-
lishing a glide speed of 190 knots 1AS. Landing gear
should be lowered at 12,000 feet and a glide speed of
185 knots IAS initiated. To simulate the drag of a wind-
milling engine at 185 knots 1AS, engine rpm should
be reduced to about 63%, because of decrease in drag
at the lower airspeed. Familiarization with forced
landing techniques and procedures (figure 3-2) can be
attained with practice. During an actual forced land-
ing, the speed brakes may be extended as desired to
prevent possible overshoot. On practice forced landings,
however, since the speed brakes have been opened pre-
viously, it is necessary to retard the throttle to IDLE
when speed brake effect is desired. With minimum fuel
aboard, final approach speed and over-the-fence speed
are 160 knots IAS and 145 knots [AS, respectively. Tt
should be remembered that since the idling engine pro-
duces some thrust, landings made during practice will
be slightly farther down the runway than a landing
made with a dead engine. If approach during practice
forced landing is not as desired. make a normal
go-around and repeat the forced landing procedures
until desired proficiency is atrained.

FIRE.

There is no fire extinguishing system on this
airplane,

ENGINE FIRE DURING STARTING.

if there is an indication of fire in the engine compart-
ment, such as lighting of the forward fire-warning light
or aft overhear light:

1. Throttle OFF.
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FORCED LANDING

DEAD ENGINE

WARNING

IF TERRAIN IS UNKNOWN OR UNSUITABLE
FOR FORCED LANDING, EJECT

lettison external load and maintain
glide speed of 200 knots |AS.

2 Place engine master and generator
switches at OFF.

J e ——
el A

3 Lower landing gear above 12,000 feet (field made); then estab-
lish glide speed of 185 knots |AS. If altitude is teo low to enter
pattern at high key point, leave gear up until a subsequent key
point can be reached.

WARNING

Do not leave landing gear up. Investigation has shewn that
emergency landings with gear down minimize pilot injury
and damage to airplane.

NOTE

If engine is “'Frozen," lower gear by means of landing gear
emergency release handle, because utility hydraulic pressure
will not be available. {Gear cannot be retracted.)

Fly rectangular pattern at 185 knots |AS, varying flight path to
make key points. Aim for one-third point of runway.

If landing on an unprepared surface, open canopy electrically
prior to entering final appreach, allowing air stream to tear
canopy away.

Fly turn "“long' or “‘shert'" for accurate touchdown.

Heold 150 knots |AS with minimum fuel {160 knots for airplanes

without slats) on final and use straight-in approach. &) Estimated high key point 7000 feet above terrain.

Use flaps and speed brakes as necessary on final when sure of
reaching landing spet.

CAUTION
Speed broke operation will be slower than usual. If engine
is “‘frozen," speed brakes will be inoperative.

4= Estimated low key point 3500 feet above terrain.
'DEsiimnred base key point 1500 feet cbove terrain.

D Battery switch OFF, only after speed brake operation na longer is
necessary.

10 Over end of runway at 135 knots I1AS with minimum fuel (145
knots IAS for airplanes without slats).

NOTE
If engine is ""frozen," nose whuzl sreering will not be avail-
able if needed after touchdown.
F=i6H-1-00-59F

Figure 3-2
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2. Engine master switch OFF,
3. Generator switch OFF, if generator-off warning
light is not on.

4. Check battery switch OFF.

5. Leave airplane as quickly as possible.

ENGINE FIRE DURING TAKE-OFF.

FORWARD FIRE-WARNING LIGHT.

HHuminacion of the forward ("FIRE ENGINE COMPR,
COMP.") fire-warning light during take-off indicates
a fire in the engine compressor compartment, necessi-
rating immediate action, The exact procedure to follow
will vary with each set of circumstances and will depend
on altitude, airspeed, length of runway and overrun
clearing remaining, location of populated areas, etc.
The decision you make will depend on these facrors.
To help you make a decision, the following procedures
are presented for your consideration.

ENGINE FIRE BEFORE BECOMING AIR-BORNE.
If light goes on during ground roll and sufhcient run-

way or overrun is available to allow aborting the take-
off, proceed as follows:

. Chop throttle to OFF.

. Jettison external load.

3. Abandon airplane immediately upon swpping, 1

is apparent.

ENGINE FIRE AFTER BECOMING AIR-BORNL.
If light goes on after becoming air-borne and suffi-
cient runway is not available and overrun area is con-
gested, preventing aborting take-off, the following is
recommended if altitude is too low for a safe ejection:

1. Jerrison external load,

2. Maintain power and immediately climb tw a safe
ejection altitude; then eject. (See figure 3-4 for mini-
mum safe ¢jection altitudes.)

AFT OVERHEAT LIGHT.
IHlumination of the afr overheat ("TOVERHEAT AFT

FUS™) light indicates an overheat condition or possible
firc in the aft engine compartment.

ENGINE FIRE BEFORE AIRPLANE 1S AIR-BORNE.
If aft overheat light goes on during ground roll and
enough overrun area is available o abort take-off, pro-
ceed as follows:

1. Chop throtle to OFF,
2. Jettison external load and use maximum braking.

3. If light s seill on after stopping, abandon airplane
immediately.

i. If light 1s off after stopping, turn engine master
and battery switches OFF, in thar order.

3-6
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ENGINE FIRE AFTER AIRPLANE IS AIR-BORNE.
If aft overhear light comes on after airplane is air-

borne, and take-off cannot be safely aborted, proceed as
follows:

1. Retard throttle to reduce power but still maintain
climb, and continue climb-out.

2. If light is excinguished, continue flight ar reduced
power, landing as soon as possible. (It is remotely pos-
sible that fire may have damaged the overheat detector
circuit. To test the circuit, hold fire and overhear warn-
ing system test switch at TEST. If the light come on
while the switch is at TEST, circuit is still operative.)

3. If light does not go off with reduced power, or if
light does not go on while the fire and overheat warn-
ing system test switch is at TEST, maintain climb at
reduced power and check for other indications of fire

such as trailing smoke, long exhaust flame, etc.

4. If no fire is apparent, continue flight ar reduced
power, landing as soon as possible.

5. If positive indications of fire exist, maintain power,
immediately climb to a minimum safe ejection altitude,
and eject. (See figure 3-4 for minimum safe ejection
alticudes.)

ENGINE FIRE DURING FLIGHT.

FORWARD FIRE-WARNING LIGHT.

Hlumination of the red engine compressor compart-
ment (“FIRE ENGINE COMPR. COMP.") fire-warn-
ing light indicates a fire in the forward compartment
of the engine, necessitating action as follows:

1. Chop throttle to OFF position and place engine
master switch at OFF,

2. If the lighr is extinguished and there is no other
indication of continuing fire, such as smoke in the
cockpit, engine roughness, trailing smoke, verification
from other airplanes, etc, make a power-off emergency
landing or eject. (It is remotely possible that fire may
have damaged the fire detector circuit. To test the cir-
cuit, hold fire and overheat warning system test switch
at TEST. If the light illuminates while the switch is at
TEST, circuit is still operative.)

3. If the light remains on or if light does not illumi-
nate while the fire and overheat warning system test
switch is at TEST, eject,

AFT OVERHEAT LIGHT.

The aft engine compartment is substanually more re-
sistant to immediate fire damage than the forward
compartment. This permits less drastic action in case
the amber aft engine compartment overheat ("OVER-
HEAT AFT FUS™) light goes on. Illumination of the
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aft compartment warning light indicates an overheart
condition or possible fire in the aft compartment, neces-
sitating action as follows:

1. Reduce power in an attempt to extinguish light

a. If light is extinguished, continue flight at re-
duced power, landing as soon as possible. (It is
remotely possible that fire may have damaged the
overhear detector circuit. To test the circuit, hold
fire and overheat warning system test switch at TEST,
If the light illuminates while the switch is at TEST,
the circuit is still operative.)

b. If light cannot be extinguished with thrortle
retarded to IDLE, indicating possible fire rather than
overheat, or if light does not illuminate while the
test switch is at TEST, proceed to step 2.

2. Check for other indications of fire, such as trailing
smoke, engine noise, verification from another airplane,
etc.

a. If no fire is apparent, continue flight at mini-
mum power, landing as soon as possible.
b. If positive indications of fire exist, proceed to
step 3.
3. Chop throttle to OFF and place engine master
switch at OFE.
a. If fire continues, eject.

b. If fire ceases, make a power-off emergency land-
ing or eject,

ELECTRICAL FIRE.

Circuir breakers and fuses protect the circuits and wend
to isolate an electrical fire. However, if electrical fire
occurs, turn battery and generator switches OFF and
land as soon as possible.

WARNING

® With battery and generator switches OFF,
the engine fuel controller automatically op-
erates on the emergency system on airplanes
with the -3 engine, regardless of the position
of the fuel system selector switch. Use
caution when moving throttle under this
condition on these airplanes, as rapid throt-
tle bursts may cause overtemperature or
compressor stall conditions.

® If engine has to be shut down or flight con-
trol normal hydraulic system fails, batery
outpurt for operation of the electrically pow-
ered pump in the flight control alternate
hydraulic system will be available for only
approximately 6 to 7 minutes.

Section I

When the electrical power source is turned
off, most of the electrical equipment (includ-
ing fire-warning lights) and some instruments
are inoperative.

ELIMINATION OF SMOKE OR FUMES.

If smoke and/or fumes enter the cockpit, proceed as
follows:

l. Cockpit pressure switch RamM DUMP,
2. Oxygen regulator diluter lever 100% OXYGEN,

3. Push oxygen regulator emergency rtoggle lever
either way from center.

LANDING EMERGENCIES.

BELLY LANDING.
If a belly landing is unavoidable, proceed as follows:

I. Jettson drop tanks and external stores.

Note

Empty drop tanks should be retained if land-
ing on a prepared surface, to reduce possible
pilot injury, impact damage, and fire hazard.

2. Prior to entering final approach, open canopy elec-
wrically, allowing air stream to tear canopy away.
(Jettison canopy if it will not open electrically.)

3. Make normal approach with flaps down, speed
brakes open, and landing gear up.

4. When landing is ensured, throttle OFF.

5. Just before touchdown, engine master, generator,
and battery switches OFF. (Battery switch last, so that
power will be available to close fuel shutoff valve when
engine master switch is turned OFF.)

6. Shoulder harness locked.

7. Touchdown should be made in the normal landing
actitude,

8. Abandon airplane immediately after it stops.

ANY ONE GEAR UP OR UNLOCKED.

If any one gear will not extend or lock down, leave
remaining gear down and proceed as follows:

1. Salvo or jettison external load, and, if time per-
mits, fire all ammunition and expend excess fuel to
establish an aft CG condition and to minimize possible
fire hazard.

3-7
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Note

Empty drop tanks should be retained if land-
ing on a prepared surface, to reduce possible
pilot injury, impact damage, and fire hazard,

2. Prior to entering final approach, open canopy
electrically, allowing air stream to tear canopy away.
{ Jettison canopy if it will not open electrically.)

3. Plan approach to touch down as near end of run-
way as possible.

4. Make normal approach with wing flaps down and
speed brakes open.

5. Just before touchdown, close throttle and turn
engine master switch OFF. Wait one second for fuel
shutoff valve to close; then move battery switch to OFF.
If time permits, turn generator switch OFF.

6. Shoulder-harness lock handle LOCKED.

7. After touchdown, hold unsafe gear off as long as
possible, easing it down to the runway before flight
controls become ineffective.

8. Do nort use brakes if you can stop without them.

9. Ger clear of airplane as soon as possible.

ENGAGING RUNWAY BARRIER.

Successful engagements have been made with the over
run barrier in this airplane up to 130 knots ground
speed. However, minimum speeds have been established
which must be exceeded to ensure successful engage-
ment. Whenever the overrun barrier is to be engaged,
vou should engage it as close to the recommended mini-
mum speeds as possible. Off-center engagements can be
made successfully but will resulr in the airplane swerv-
ing as a result of the webbing pulling the nose wheel
unevenly. This momentary swerve is not dangerous
and therefore should be disregarded. If for any reason
vou are not able to bring the airplane to a stop or to a
safe taxiing speed after a landing before reaching the
end of the runway and if the runway is equipped with
an overrun barrier, observe the following:

I. Avoid excessive braking during engagement of the
barrier, to prevent tire blowouts.

2. If no external loads are installed, minimum speed
to engage the barrier is 17 knots ground speed.

3. If 120-gallon drop tanks are installed ac the in-
board station, minimum speed to engage the barrier is
abour 40 knots ground speed.

4. Jettison 200-gallon drop tanks, if installed; other-
wise, main landing gear will not engage the barrier.

Note

In cases of known emergency, jettison external
loads before landing.

3-8
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EMERGENCY ENTRANCE.
See figure 3-3.

DITCHING.
Note

Inspect emergency equipment, life vest, and
raft pack before each overwater flight.

Ditching the airplane is not recommended, since all
emergency survival equipment is carried by the pilot;
consequently, there is no advantage in riding the air-
plane down. However, if altitrude is not enough for
ejection and ditching is unavoidable, proceed as fol-
lows:

l. Follow radio distress procedure.
2. Jettison external stores.

3. See that personal equipment will not foul when
you leave the cockpit. Disconnect anti-G suit and
oxygen hose.

4. Tighren safety belt and shoulder harness.

5. Check gear up and speed brakes closed

6. Open canopy electrically, allowing air stream to
ledr Canopy away.

7. Lock shoulder harness (shoulder-harness lock
handle moved forward).

Note

In the event of ditching and sinking 1n water
where you find yourself unable to immediately
escape, due to any number of factors, it is pos-
sible for you to survive under water with your
oxygen equipment until you can free yourself
and escape. The A-14 or A-13A pressure-
demand type oxygen mask and the D-2 oxygen
regulator are suitable underwater breathing
devices when the regulator is set at 100%
OXYGEN. It is essential that the mask be in
place and tightly strapped, and that the reg-
ulator be set at 100% OXYGEN. Remember thal
the bail-out bottle cannot be used under water.

8. Throttle OFF.

9. Wing flap handle pown. Flaps collapse on im-
pact and do not tend to make airplane dive.

10. Engine master, generator, and barttery switches
OFF, (Battery switch last, so that power will be available
to close fuel shutoff valve when engine master switch
is turned OFF.)

11. Shoulder harness locked.

12. Unless wind is high or sea is rough, plan ap-
proach heading parallel to any uniform swell pattern
and try to touch down along wave crest or just after
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EMERGENCY i carRANCE

- APPROACH AIRPLANE FROM SIDE.
nd subsequent airplanes, hold external

arked “OPEN'" depressed until canopy <
onfinue with step 5.) CANOPY

canopy electrically on F-B6H-1 and OPEN
s is not recommended, since if electri-

e occurs with canopy partially open, CLOSE
e moved by use of external emergency

F-B&6H-5 Airplanes ({and on F-B8&6H-10 Air-
y foils to open electrically), pull canopy
ncy releose handle from stowed position
y oft approximately one inch to release
EMAIN CLEAR OF CANOPY EJECTION
AFT).

Lift canopy ot forward end and push conopy
up and aft until it has completely separated
from the girplone. (Canopy weighs approxi-
mately 125 pounds.)

If conopy cannot be opened, breck canopy
AFT of seat with ax or heavy implement.

= -
When access to cockpit is gained, check
position of ejection seat handgrips.

I WARNING s

If pilet has jettisoned canopy in prepara-
tion for crash landing, seot handgrips will
be up. (Raising either handgrip jettisons
canopy.] When handgrips are up, seat
ejection trigger in each handgrip is
exposed. Subsequent movement of either
trigger will fire catapult and eject seat
from girplane.

If handgrips are up, disconnect hose® lead-
ing from “T" fitting to catapult at the cat-
apult or cut the hose as close to the cotapult
as possible, and then complete rescue op-
eration. Make sure loose hose ends are not
aligned; otherwise, if seat initiators fire ac-
cidentally, expanding gases still may oc-
tuate catapult exactor and cause seat to fire.

If handgrips are down in noermal position,
be careful not to foul or raise handgrips.
(Hondgrips are interconnected and move

*Use 9/16-inch open-end wrench. simultaneously.) ¥-B0H-1-31-1D

Figure 3-3
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EJECTION

Pull up either right or left
handgrip to jettison canopy.
(Shoulder harness locks au-
tomatically when handgrip
is roised.)

Squeeze either trigger to
eject seat.

BEFORE EJECTION, IF TIME AND CONDITIONS PERMIT. ..

* Hook heels in footrests and brace arms in armrests. Sit erect, head hard back against
headrest, chin tucked in.

* Actuate bail-out oxygen bottle.

= Stow all loese equipment.

_. ‘k&)
MINIMUM SAFE EJECTION ALTITUDES

MANUAL SAFETY BELT AND MANUALLY ACTUATED PARACHUTE 2000 FEET

AUTOMATIC SAFETY BELT (OR MANUAL BELT OPENED PRIOR TO
EJECTION) AND MANUALLY ACTUATED PARACHUTE 1000 FEET

AUTOMATIC SAFETY BELT AND AUTOMATIC PARACHUTE IF

PARACHUTE-ATTACHED LAN
BELT BUCKLE . . . . . . .. 500 FEET

F-8bH-1-T3-4

Figure 3-4
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PROCEDURES

IF CANOPY FAILS TO JETTISON, ATTEMPT TO RELEASE
CANOPY AS FOLLOWS...

* Hold canopy switch at OPEN until canopy is sufficiently open to permit air stream
to break canopy away from airplane.

* If canopy cannot be opened electrically, use manual release handle ta pull cancpy
aft so that air stream can break canopy free.

NOTE On early airplanes,* the manual release handle will free the canopy from
the hold-down locks and actuator only from the fully closed position.

WARNING Manual opening of canopy may cause handle to inflict serious injury
when conopy releases. (Canopy breokaway is extremely rapid.) Grasp handle with
palm of hand upward and with thumb under handle.

* As a last resort if canopy does not release or if time and conditions do not permit,
make sure chin is tucked in and head is against headrest. Then squeeze either trig-
ger to eject through canopy.

AFTER SEAT EJECTS...
AIRPLANES WITHOUT AUTOMATIC-OPENING SAFETY BELT:
® Unfasten safety belt and kick free of seat.

* If wearing a conventional manually cperated parachute, pull D" ring when altitude
is reached where normal breathing is possible.

* If wearing automatic parachute, pull lanyard manually. Parachute will open at a
preset altitude. |f below preset altitude, parachute will open at a preset time
interval.

WARNING Before low-altitude ejections, unfasten safety belt prior to ejection, to
aid in separating from the seat. After ejection, pull 'D" ring immediately after sep-
arating from seat to open either conventional or avtomatic parachute.

AIRPLANES WITH AUTOMATIC-OPENING SAFETY BELT:

* If safety belt fails to apen automatically after 2 seconds, manually unfasten belt and
kick free of seat. Then pull parachute arming lanyard.

* If pilot is wearing automatic parachute WITH lanyard key inserted into safety belt
buckle, parachute opens at a preset altitude after pilot kicks free of seat. [Parachute
opens after a preset time interval if below preset altitude.)

* If wearing automatic parachute WITHOUT lanyard key inserted into safety belt
buckle, kick free of seat and pull parachute arming lanyard. -

* If wearing monually operated parachute, kick free of seat; pull **D"' ring at altitude
where normal breathing is possible.

WARNING

After leaving seat, manually pull D" ring for all ejections below 2000 feet to open
parachute immediately.

*F-86H-1 and F-86H-5 Airplones F-B0H-1-73-10C
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crest passes, 1f wind is as high as 25 knots or surface is

irregular, the best procedure is to approach into the

wind and touch down on the falling side of a wave.

13. Make normal approach and flare-out, using care
to keep the nose high, and attempt to touch down at
minimum flying speed.

WARNING

If airplane is ditched in a near-level attitude,
it will dive violently shortly after contact.

EJECTION.

Escape from the airplane in flight must be made with
the ejection seat, if possible. The basic seat ejection
procedure is shown in figure 3-4.

If overwater ejection is made, remove oxygen
mask before hitting water to prevent sucking
water into the mask.

FAILURE OF SEAT TO EJECT.

If the seat does not eject when the triggers are squeezed,
proceed as follows:

I. Unfasten safety belt, actuate bail-out bottle (if
necessary), and disconnect personal leads (oxygen, radio,
and anti-G suit).

2. If you have control of the airplane, trim nose down
and pull stick back to slow airplane as much as possible;
then invert airplane. Maintain positive G-load until
inverted; then sharply release stick and push free of

s€art.

3. If you do not have control of the airplane, slow
airplane as much as possible; then bail out over the side.

4. Pull automatic parachute arming lanyard or, if
at low altirude, pull "D” ring.

Note

If you lose your oxygen mask and you do not
have an automatic parachute, you should free
fall to as low an altitude as possible; then pull
“D"” ring. The length of time you can free
fall before anoxia prevents you from pulling
the "D ring depends on your physical condi-
tion and bail-our altitude.

T. O. 1F-86H-1

FUEL SYSTEM FAILURE.

Failure of the hydromechanical engine fuel controller
is indicated by sudden loss of fuel flow and decrease
in engine rpm requiring selection of the emergency fuel
system for proper engine operation as follows:

1. Retard throttle to IDLE.

2. Fuel system selector switch EMER.

WARNING

If rpm is below 95%, do not turn fuel system
selector switch to EMER withour first recarding
throttle to IDLE, To do so may cause dangerous
engine overheating or compressor stall.

. Slowly advance throttle to desired setting.

During operation on the emergency fuel sys-
tem, move throttle cautiously at all times;
otherwise, overtemperature operation, com-
pressor stall, or engine oversgpeed is likely to
occur, especially ar high altitudes.

Erratic fluctuations of fuel flow at high altitudes, ac-
companied by decrease or variation of exhaust tempera-
ture, may indicate fuel tank booster pump failure.

Should both elements of the dual fuel pump fail, engine
failure will resulc.

ENGINE FLAME-OUT.

Flame-outs above 35,000 feet may be caused by fauley
tuel flow regulation or by negative G maneuvers. Flame-
out resulting from faulty fuel flow regulation will
usually occur during rapid throrde movements. Flame-
out is indicated by loss of thrust, drop-off of exhaust
temperature, and failure of the engine to accelerate
when the throttle is advanced.

Note

Under certain operating conditions, such as in
descents from altitude with the throttle at
IDLE, exhaust temperature will drop below
the recommended operating minimum. The
recommended operating minimum does not
necessarily indicate the emperature level be-
low which flame-our occurs, but signifies the
minimum safe temperature (e maintain sus-
tained engine operation. The engine should
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not be operated ac exhaust temperatures below
the recommended minimum unless absolutely
necessary.

Air starts must be made on the emergency fuel system.
(Refer to "Engine Air Start.”)

ELECTRICAL POWER SYSTEM FAILURE.

If a complete electrical failure occurs, or if for any
reason it becomes necessary to turn off both the barttery
and generator, many of the units and controls will be
inoperable. Flight under these conditions will be lim-
ited, and che following precautionary measures should
be observed:

On airplanes with the -3 engine, if primary
bus failure occurs or if battery switch is turned
OFF when generator power is not available,
the emergency fuel system of the engine fuel
controller automatically takes over. Use cau-
tion when moving throttle under this condi-
tion, as rapid throttle movement when on the
emergency system may cause compressor stall
or flame-out.

L. If possible, reduce airspeed and readjust trim be-
fore turning off electrical power, as trim is not available
withourt electrical power.

2. The fuel booster and transfer pumps are inopera-
tive when power is shut off; consequently, it may be
necessary to reduce altitude and engine rpm to main-
rain satisfactory engine operation. (This condition will
be aggravated by low outside air temperature and high
airspeed.) If reduction in rpm is necessary, airplane
may have to be held in a slightly nose-high arttitude
o maintain alutude. If prolonged flight in chis aci-

cude is necessary, a small amount of fuel will be trapped

in the afr fuselage tank. If sufficient altitude is avail-
able, nose airplane down slightly for a short period
to drain some of the trapped fuel in the forward tank.

3. Use emergency gear lowering system to lower
landing gear. This will ensure a safe down-and-locked
condition. (Refer to "Landing Gear Emergency Exten-

sion” for gear lowering procedyre.)

Note

If bartery power is not available to primary
bus or if bactery swirch is turned off, landing
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gear position indicators will be inoperative and
will continuously show an unsafe condicion.

4. Land as soon as possible.

GENERATOR FAILURE.

If the generator-off warning light goes on (indicating
that malfunction has caused the generator to drop
out of the circuit), all equipment powered by the
secondary bus will be inoperative, and equipment on
the primary bus will be operated by battery power
only. Circuits for units powered by the single-phase
(radar) inverter are controlled by the secondary bus
and are rendered inoperative when the generator drops
out of the circuit. When the generator drops out of
the circuit, all nonessential equipment should be turned
off to reduce load on battery. The length of time that
usable battery power is available for continued opera-
tion is abour 7 to 28 minurtes, Bartery output duration
may be decreased, however, by a number of variable
factors, including low state of battery charge, excessive
electrical loads, and low battery temperature. 1f genera-
tor output is off because of engine failure, the engine
master and generator switches should be moved to OFF
to lessen battery loads. (Generator output will be low
and the battery will attempt to motor the generator.)

WARNING

In case the flight control normal hydraulic
system fails while generator is our, battery
power for operation of the electrically pow-
ered alternate system hydraulic pump will lasc
only approximately 6 to 7 minutes (battery
fully charged).

For all landings after generator failure has occurred,
lower the landing gear by the emergency system, to
ensure that gear will extend and lock down. (Refer
to '"Landing Gear Emergency Extension.”) Batcery
power may not be enough to position landing gear and
door control valves when the normal gear lowering
system is used.
Note

if generator has failed and battery power 1s
not available to primary bus or battery switch
is rurned off, landing gear position indicators
will be inoperative and will continuously
show an unsafe condition,
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GENERATOR OVERVOLTAGE.

[llumination of the genl:ralc)r-i.;ﬂ warning light may
indicate a generator overvoltage condition. Attempe
to bring the generator back into the circuit as follows:

1. Hold generator switch at RESET momentarily; then
turn switch ro ofF. If the volimeter shows normal sys-
tem voltage, overvoltage was temporary. Turn gen-
erator switch ON. Generator-off warning light will go

out,

2. If volage does not return to allowable limit, leave
generator switch OFF, reduce load on barttery, and land
as soon as possible,

INVERTER FAILURE.
RADAR (SINGLE-PHASE) INVERTER FAILURE.

Failure of the radar (single-phase) inverter is indicated
by illumination of the amber radar ac power-off warn-
ing lighe, The radar inverter is controlled by the sec-
ondary bus; consequently it will be energized only
when the generator is operating or external power is
connected. There is no alternate source of single-phase
ac power.

When single-phase power is lost, failure of
the sight, cockpit temperature control system,
IFF, sight radar, and strike camera (airplanes
with strike camera timer) occurs.

INSTRUMENT (THREE-PHASE) INVERTER
FAILURE.

Hlumination of the instrument ac power-off warning
light indicates that the instrument (three-phase) inver-
ter selected for use is inoperative. If the red warning
light goes on when the instrument ac power switch
is at MAIN, the switch should be moved to ALTERNATE.
If the alternate inverter is operating satisfactorily, the

Loss of three-phase ac power results in failure
of the fuel flow, oil, and hydraulic pressure
gages, slaved gyro magnetic compass, attitude
indicator, fuel quantity and flow indicators, en-
gine control amplifier (airplanes wich the -3D
or -3E engine), and gunfire power (airplanes
with 20 mm guns). The fuel quantity gage
while inoperative will provide an erroneous
indication, as it will continue to register the
condition prevailing at time of power failure.

light will go out.
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Note

If for any reason the instrument ac power
switch is moved from one position w the other,
the gyromagnetic compass may be thrown off
as much as 100 degrees; therefore, if instru-
ment inverter selection is changed, check gyro-
magnetic compass indicator reading against
the stand-by compass and, if necessary, use
fast slave button for fast gyro recovery to true
heading.

UTILITY HYDRAULIC SYSTEM FAILURE.

There is no emergency provision in the utility hydrau-
lic system. (Nose gear lowering can be accomplished
pneumatically in case normal hydraulic operation fails.)

FLIGHT CONTROL HYDRAULIC SYSTEM
FAILURE.

In case the flight control normal hydraulic system fails,
the alternate hydraulic system automatically takes over
( provided ample alternate system pressure is available),
as indicated by illumination of the alternate-on warn-
ing light.

The change-over from the normal to the alteraate flight
control hydraulic system is momentary and usually not
noticeable, although a slight surge or "nibble’ may be
felt on the stick during the change-over,

1f the alternate system does not take over automatically,
pull the emergency change-over handle to its full ex-
tension (about 4 inches).
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WARNING

@ When the emergency change-over handle 15
pulled our, the alternate system pump is
engaged and operates continuously, regard-
less of system pressure. If generator output
is not available, the pump will deplete bat-
tery power in about 6 to 7 minutes.

@ [f both flight control hydraulic systems are
completely inoperable, stick forces will be-
come extremely high. As a result, under such
conditions, control of the airplane in cruis-
ing flight becomes very difficulr, and control
at high speeds or during extreme maneuvers
is impossible. Therefore, should both sys-
tems fail, attempt to reduce airspeed to about
220 knots IAS and try to maintain all pos-
sible control by using rudder and varying
power as necessary. Attempt to neutralize
the ailerons and horizontal stabilizer by
steady push or pull forces on the stick, allow-
ing air loads to streamline the surfaces. If
control cannot be maintained, eject imme-
diately, If some control is available, how-
ever, and altitude permits, attempt to effect
recovery and return to a suitable area. Then
eject, as extended flight and a landing with
these high stick forces should not be at-
tempted under any circumstances.

If complete failure of che flight control normal hydrau-
lic system has been determined (i.e., system will not
deliver 1000 psi), pull the manual emergency change-
over handle just prior to entering the traffic pattern,
to ensure positive, continuous engagement of the flight
control alternate hydraulic system during the landing
phase.

Note

This action will prevent cycling from the
alternate to the failed normal system and pos-
sibly momentarily freezing the controls.

FLIGHT CONTROL ARTIFICIAL FEEL
SYSTEM FAILURE.

Artificial feel system failure can be indicated by any
combination of the following: lightening of stick forces
(resulting in overcontrol); lack of trim response; and
poor stick centering characteristics. Failure of the arti-
ficial feel system leaves the pilor with no possible means
of airplane recovery. Reduction of engine power may
relieve the severity of oscillations of the airplane; how-
ever, when such failure occurs, ejection is recommended.

Section Il

TRIM FAILURE.

There is no alterpate rim system on this airplane,
A maximum pilot control stick force of 22 pounds
would be required to neutralize the stabilizer and 6
pounds to neutralize the ailerons in the event either trim
system should fail in an extreme travel position. Move-
ment of the control stick to the opposite extreme of
travel after chis type of failure requires a maximum
force of 50 pounds on the stabilizer and 22 pounds on

the aileron.

The trim switch on the B-8 stick grip may be
subject to occasional sticking in an actuated
position, resulting in application of extreme
trim. When this occurs in flight, the switch
should be returned manually to the center
OFF position after the proper amount of trim
is obtained.

LANDING GEAR EMERGENCY OPERATION.

LANDING GEAR EMERGENCY RETRACTION.

If it is necessary to retract the landing gear when the
airplane is on the ground, move landing gear handle
to UP and hold landing gear emergency-up button de-
pressed until gear completely retracts. To reduce gear
retraction time when emergency-up button is used, yaw
the airplane by alternately applying right and left wheel
brakes or by applying rudder alternately with nose
wheel steering engaged.

CAUTION

Gear will retract only if hydraulic pressure
and electric power are available.

LANDING GEAR IN-FLIGHT EMERGENCY OPERATION.

If the red landing gear unsafe warning light remains
on after the gear retraction, or lights up during flight,
proceed as follows:

1. Before moving landing gear handle, have gear
and gear door position check made by tower on a fly-by
or by a formation member.

2. If gear appear to be up and locked on check, or
if check cannot be made, reduce speed to below 220
knots IAS and cycle gear.

3. If warning light again remains on after the gear

3-15
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REDUCE AIRSPEED TO LESS THAN
220 KNOTS (200 KNOTS ONM
AIRPLANES WHICH DO NOT
INCORPORATE THE CABLE STOP
ON THE AFT HINGE OF THE
MOSE WHEEL DOCR).

2

LANDING GEAR HAMDLE DOWMN.

3

LANDING GEAR EMERGEMNCY
RELEASE HAMDLE FULLY EX-
TENDED, AFPPROXIMATELY 11
INCHES, AND HOLD,

4

CHECK GEAR POSITION INDICA-
TOR FOR SAFE GEAR INDICATION,
IF NECESSARY, YAW AIRPLANE
TO LOCK MAIN GEAR. RELEASE
EMERGEMNCY RELEASE HANDLE.

F-86H-1-33-1B

Figure 3-5

are retracted, lower gear (below 220 knots IAS) and gency release handle until the selector valve is
land as soon as practical. reset on the ground.

In case the landing gear does not extend by normal
operation, follow the landing gear emergency exten-
sion procedure as shown in figure 3-5.

Do not move landing gear handle when red

gear unsafe warning light is on and speed is

above 220 knots 1AS, as gear doors may be torn SPEED BRAKE SYSTEM FAILURE.

off when hydraulic pressure is released from

’ - On some airplanes,* the speed brakes can be closed in
door actuating cylinders.

flight in the event of electrical or hydraulic failure, by
moving the speed brake dump valve lever aft. This
LANDING GEAR EMERGENCY EXTENSION. mechanically positions a dump valve that opens the
speed brake hydraulic lines to return, allowing air
loads to close the speed brakes. There is no emergency
system to open the speed brakes.

Landing gear cannot be retracted after being
lowered by means of the landing gear emer- *F-86H-1 Airplanes AF52-1975 through -1980

3-16
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WING FLAP SYSTEM FAILURE.

No emergency system for flap operation is provided.
If the flaps retract or extend unequally during normal
flap operation, held airplane level and return flap
handle to original position to try to equalize the flaps.
(Enough aileron control is available to hold wings
level in this condition or to roll against the down flap
if necessary.) Land as soon as possible without any
further attempt to operate the flaps.

Section Il

EXTERNAL LOAD EMERGENCY RELEASE.

To drop any external load during an in-flight emer-

gency, follow this procedure:
1. Push external stores jectison button.
2. Make sure load has released.

3. If no electrical power is available or load fails
to release, pull emergency jettison handle.
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COCKPIT AIR CONDITIONING AND
PRESSURIZATION SYSTEM.

COCKPIT AIR CONDITIONING.

The air conditioning system supplies air for cockpit
pressurization and cockpit temperature control. In addi-
tion, the system provides air for defrosting the wind-
shield, the canopy, and the camera window, and for
windshield anti-icing® or windshield rain and ice re-
moval.i On early airplanes,® the windshield anti-icing
system has limited rain removal capabilities. (Refer to
"Defrosting and Rain and Ice Removal Systems.”)
Engine compressor discharge air is routed through a
primary heat exchanger for initial cooling, and then
directed either through or around a refrigeration unit
to maintain a preselected cockpit temperature. Cockpit
air temperature is regulated by an automatic tempera-
ture control system. This system proportions the mixing

*F-86H-1 Airplanes AF52-1975 through -1990
TF-86H-1 Airplane AF52-1991 and all subsequent
airplanes
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AUXILIARY EQUIPMEN
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of hot air from the engine compressor and cool air
from the refrigeration unit by positioning the hot-air
by-pass valve and the heat exchanger modulating valve.
(On early airplanes,® if air from the compressor does
not supply enough heat, an electric cockpit heater
can be energized; it will then cycle on and off to main-
tain the desired cockpit temperature.) When maximum
cockpit cooling is required, the by-pass valve directs all
the air through the refrigeration unit, which consists of
an air-to-air heat exchanger combined with an expan-
sion turbine; at the same time, the modulating valve is
positioned for maximum cooling. The cockpit air con-
ditioning and pressurization system is shown schema-
tically in figure 4-1. Cockpitair outlets are located along
the consoles on either side of the pilot and between the
rudder pedals. On early airplanes,*® air for windshield
anti-icing is routed directly from the primary heat
exchanger to the windshield anti-icing outler, with air
temperature controlled by the cockpit temperature con-
trol regulator. On most airplanes,i air for windshield
rain and ice removal also is routed from the primary
heat exchanger to the windshield air outlet, but an

4-1
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auxiliary temperature regulator assumes automatic con-
trol of the temperature of the air to the windshield
outlet. In both systems, the temperature control is
effected through positioning of the heat exchanger
cooling-air modulating valve. The air to the windshield
anti-icing system* can exceed design limit, whereas it
will automartically be maintained within the design
limit in the rain and ice removal system.7 Compressed
air is also used for anti-G suit, starter compressor, pres-
surization of drop ranks and hydraulic reservoirs, can-
opy seal, and anti-icing of the generator cooling-air
inlet scoop. Ram-air flow may be selected if the air
conditioning system does not function correctly, and
on some airplanes* it may be heated by the electric
heater.

PRESSURIZATION.

Cockpit pressure is maintained at a predetermined
schedule for various flight altitudes by a pressure regu-
lator which controls the outflow of cabin air. (The

“F-86H-1 Airplanes AF52-1975 through -1990
TF-86H-1 Airplane AF52-1991 and all subsequent
airplanes
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cockpit pressure schedule is shown in figure 4-2.) The
cockpit is nonpressurized from sea level to 12,500 feer.
Above this altitude, either of two pressure schedules
(2.75 psi or 5 psi) is maintained by the automatic pres-
sure regulator. If 2.75 psi is selected, a cockpit pressure
of 12,500 feet is maintained to an altitude of 21,200 feet
and a constant pressure of 2.75 psi cockpit differential
at all altitudes above. 1f 5 psi is selected, a cockpit pres-
sure of 12,500 feer is maintained to about 31,000 feet
and a constant 5 psi cockpir differential ar all altitudes
above.

Note

Below a flight altitude of about 12,500 feet, the
differential between cockpit altitude and flight
altitude increases with airspeed and is usually
1000 feet or less when only the cockpirt air con-
ditioning system is on. If the windshield and
canopy defrost systems are on, the difference in
altitude should not exceed 5000 feet.

The minimum engine rpm necessary for adequate cock-
pit pressurization, air conditioning, and defrosting for
any particular altitude is as follows:

. FROM ENGINE
SOMPRESOR.

1O URLITY. HYDRAULIC
RESERVOR
10 GEWERATOR COOLING:
INLET- ANTHCE
 REGULATOR

[0 OROP. TANKS

TD STARI'ER
£ AL'R CﬁMPRESSO!

“F-86H-1 Airplanes AF52-1975 !hrnugh -1990
+F-B86H-1 Airplane AF52-19%91 and all subsequeﬂf

$Valve off when windshield rain and ice remaoval {windshield: anti- |te] swrh:h DH..

42

AIR CONDITIONING AND PRESSURIZATION
SYSTEM

" COCKPIT. PRESSURE

COQ!.INQ -AIR
MODULATING VALVE

4 Kw
HEATER*

BY-PASS
VALVE

_ SYSTEM:
SHUTOFE VALVE

F-p6l-1-55-94

Figure 4-1
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ALTITUDE RPM
10,000 feet 709
15,000 feet 73%
20,000 feet 75%
30,000 feet 809
40,000 feet 929
45,000 feet 1005

A dump valve releases all cabin pressure when selected
by the pilot and automatically relieves any excess pres-
sure above 5.3 psi if the pressure regulator fails. An
external pressurized air source may be used for ground
pressurization and cooling of the cockpit.

COCKPIT AIR CONDITIONING AND PRESSURIZATION
SYSTEM CONTROLS AND INDICATOR.

A cockpit air conditioning and pressurization control
panel is located on the left console, forward of the throt-
tle quadrant. The panel contains the controls for cockpit
temperature, cockpit pressure, cockpit console airflow,
windshield anti-icing, rain removal, and pitot heater,
and on some airplanes* the windshield overhear indi-
cator light.

“F-86H-1 Airplanes AF52-1975 through -1990

WINDSHIELD DEFROST

o

- OFF CANGPY DEFROST IHC i

CANOPY & WINDSHIELD DEFROST

§ e
. CAMERA WIr 00"
. SHUTOFF VALVE:
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COCKPIT PRESSURE SWITCH.

A three-position switch, located on the air conditioning
control panel, (8, figure 1-6; figure 4-3), provides pri-
mary bus power for selection of cockpit pressure. When
the switch is at RAM DUMP, the dump valve opens to de-
pressurize the cockpit, the ram-air shutoff valve opens to
admit ram air into the cockpit, the system shutoff valve
closes, and the cockpit temperature control becomes in-
operative. On some airplanes,* the ram air is heated by
the electric heater when the cockpit temperature rheo-
stat is moved to HTR ON. When the pressure switch is
moved to either 2.75 PSI or 5 Psl, the ram-air valve is
closed and the system shutoff valve is opened. The reg-
ulatror will then maintain the selected pressure dif-

ferential berween cockpit and atmospheric pressure
above 12,500 feet.

COCKPIT TEMPERATURE MASTER SWITCH.

A four-position switch on the air conditioning control
panel (8, figure 1-6; figure 4-3) controls cockpit air inlet
temperature by means of secondary bus power. The
switch, with AUTO, HOT, COLD, and OFF positions, is
operable only when the cockpit pressure swirch is at 5
psi or 2,75 ps1. For automatic temperature control, the
switch should be positioned at AUTO and the cockpit

mﬁs‘lusmﬁd;-.'
DEFROST
OUTLETS

WINDSHIELD OVERHEAT® P
F-BGH-1-03-4A
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temperature rheostat adjusted to obtain the desired
temperature,

Note
The cockpit temperature control unit operates
on single-phase ac power. Therefore, if single-
phase ac power is not available, automatic
temperature control of the cockpit cannot be
maintained.

Should the automatic control system function improp-
erly or single-phase ac power failure occur, the cockpit
temperature may be manually controlled by means of
the master switch. Moving the switch to HOT opens
the hot-air by-pass valve; to coLp closes the hot-air
by-pass valve and directs air through the refrigeration
unit. The switch should be returned to OFF when
desired temperature is attained. To control cockpit tem-
perature when ram air is selected, the cockpit tempera-
ture rheostat on some airplanes® must be moved to HTR
ON to actuate an electric heater. When the temperature
master switch is OFF, the automatic control system is
inoperative and the by-pass valve will remain in the
position prevailing when the switch was set at OFF.

T. O. 1F-86H-1

COCKPIT TEMPERATURE RHEOSTAT.

When the cockpit temperature master switch is at
AUTO, the temperature rheostat (figure 4-3) may be set
at any point between COLD and HOT to maintain desired
cockpit inlet air temperature to the cockpit. On some
airplanes,* when rhe rheostat is turned clockwise to
HTR ON, the electric heater (secondary bus power) is
turned on to supply added heart to the hot compressed
air from the primary heat exchanger. The rheostat
control is inoperative for selective temperatures if
the temperature master switch is not in the AUTO posi-
tion; however, the HTR ON position* is operative re-
gardless of the position of the master switch.

COCKPIT CONSOLE AIRFLOW LEVER.

Cockpit airflow is determined by a lever (figure 4-3) on
the air conditioning control panel. The lever is used to
direct the flow of air to the outlets along the console
and to the outlet between the rudder pedals. Position-
ing the lever toward INCR mechanically positions a
diverter valve so that a greater share of the cockpit air
is directed through the console air outlets. Moving the
lever toward DECR directs a larger portion of the air to
the pilot’s feet, reducing cockpit air circulation, but
still retaining the same airflow for pressurization.

“F-86H-1 Airplanes AF52-1975 through -1990

COCKPIT PRESSURE SCHEDULE

HOEEN®E COCKPIT PRESSURE SWITCH AT 2.75 Ps|
N B B COCKPIT PRESSURE SWITCH AT 5.0 PSI

Figure 4-2
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AIR CONDITIONING CONTROL PANEL

Figure 4-3

CABIN PRESSURE ALTIMETER.

The pressure altitude of the cockpit is indicated by the
cabin pressure altimeter (4, figure 1-7), located out-
board and forward on the right console. The cabin
pressure altimeter is vented only to pressure within the
cockpit.

NORMAL OPERATION OF COCKPIT AIR
CONDITIONING AND PRESSURIZATION SYSTEM.

Normal operation of the air conditioning and pressuri-
zation system is done as follows:
1. Cockpir pressure switch at either 2.75 psi or 5 ps1.
2. Cockpit temperature master switch at AUTO.
3. Cockpit temperature rheostat set as desired.

4. Cockpit console airflow lever set for desired air-
flow distribution.

5. Move canopy and windshield defrost handle to
INC if further cockpit heating is desired.

EMERGENCY OPERATION OF COCKPIT AIR
CONDITIONING AND PRESSURIZATION SYSTEM.

If sudden depressurization of cockpit is necessary:

1. Turn oxygen regulator diluter lever to 1007
OXYGEN, and push emergency toggle lever from center
position for positive pressure to mask.

2. Move cockpit pressure switch to RAM DUMP.

3. If circumstances permit, descend to 25,000 feet or
below.

If cooling unit functions improperly, and temperature
of cockpit remains high:
1. Turn cockpit temperature rheostat to CoLb.

2. If temperature remains high, move cockpit tem-
perature master switch to COLD position.

3. If temperature is still uncomfortably high, check
oxygen mask and regulator and move cockpit pressure
switch to RAM DUMP.

4. If circumstances permit, descend to 25,000 feet or
below.

4-5
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DEFROSTING AND RAIN AND ICE
REMOVAL SYSTEMS.

Heated air for canopy and windshield defrosting is sup-
plied from the air conditioning system; air from the
primary heat exchanger is directed over the inner sur-
face of the canopy and windshield. The canopy must be
closed and locked for defrosting operation. For strike
camera window defrosting, air is directed over the
inside and owiside of the camera window® or inside of
the camera window.f For windshield anti-icing and
limited rain removal on early airplanes* and rain and
ice removal on most airplanes,i a layer of heated air
is directed over the outside of the windshield from an
external outlet. The pitot head has a conventional re-
sistance-type eleccrical heater to prevent formation of
ice within the unit. Some airplanes have an alcohol
deicing system to allow removal of ice from che fuel
filter. {Refer to ""Fue! Filter Deicing Systern.”)

DEFROSTING AND RAIN AND ICE REMOVAL SYSTEM
CONTROLS AND INDICATOR.

CANOPY AND WINDSHIELD DEFROST
HANDLE.

Defrosting of canopy, windshield, and camera window
is controlled by means of a defrost handle (6, figure 1-6),
located above the cockpit air conditioning control
panel. When the handle is moved 1o the INC position,
butterfly valves in the system are opened mechanically
to distribute heated air to the canopy and windshield,
and an electrically actuated shutoff valve is opened ta
direct air to the camera window, However, when wind-
shield rain and ice removal (anti-icing) is being used,
the camera shutoff valve closes and camera defrosting
facilities are inoperative, When the handle is in the
OFF position, the canopy and windshield defrosc butcer-
fly valves are closed and the camera valve is closed. On
most airplanes,f a separate handle is provided for con-
trolling the canopy defrost system; another is provided
for the windshield defrost system.

WINDSHIELD ANTILICING SWITCH AND
OYERHEAT INDICATOR.*

Control of windshield anti-icing airflow is provided by
a switch (figure 4-3) located on the air conditioning
control panel. Moving the switch to ON opens the
anti-ice shutoff valve to supply hot air to the outer sur-
face of the windshield and closes the camera defrost
valve. An indicator light (Agure 4-3) goes on (sec-
ondary bus power} whenever the temperature of air
for windshield anti-icing exceeds the design limit of
300°F. However, this does not mean the windshield
itself is overheated or in immediate danger of damage.
An attempe should be made to reduce windshield air

4.6
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outler temperature, though, by reducing engine rpm or
by placing the cockpit pressure switch at RAM pUMP, If
either action is not desirable or fails to correcr the
overheat condition, the anti-icing system should be left
on to improve forward vision, especially during the
landing approach.

WINDSHIELD RAIN AND ICE REMOVAL
SWITCH.:

The flow of hot air to the outer surface of the wind-
shield for rain and ice removal is controlled by a two-
position switch (figure 4-3) on the air conditioning
conteo] panel. When the switch is moved to ON, hot air
is directed to the windshield, and the camera defrost
valve is closed. There is no overheat indicator on these
airplanes, since windshield outlet air will not exceed the
design limit when the system is functioning normally.

PITOT HEATER SWITCH.

The electrical hearer in the pitot head is controlled by
the pitot heater switch (figure 4-3}, located on the left
console. The switch has two positions, PITOT HEATER
and OFF, and controls primary bus power for heater

The pitot heater should not be used for ex-
tended periods of time on the ground, because

operation.

lack of sufficient airflow will cause gverheat-
ing of the unit, which could result in serious
injury to personnel.

NORMAL OPERATION GOF WINDSHIELD AND
CANOPY DEFROSTING AND WINDSHIELD
ANTIHCING SYSTEMS. *

Note

The windshield and canopy defrost system
provides sufficient heating of the transparent
surfaces to effectively eliminate formation of
frost or fog during descent,

If inner surface of windshield or canopy becomes
fogged, foliow this procedure:

1. Move canopy and windshield defrost handle
toward INGC, as desired,

*F-86H-1 Airplanes AF52-1975 through -1990
iF-86H-5 and subsequent airplanes

iF-86H-1 Airplane AF52-1991 and all subsequent
girplanes
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2. If atmospheric or flight conditions cause fog to
be emitted from the windshield defrost or airflow out-
lees, turn cockpit temperawre rheostar o the full HOT
position.

If windshield becomes iced, fogged or frosted, or rain
obscures forward vision, move windshield anti-icing
switch to ON to engage windshield anti-icing system.

Note

@ If windshield icing is frequenty encoun-
tered during letdowns, the windshield
anti-icing system should be tarned on 10
minutes before letdown. However, the
system should nor be rurned on and off un-
necessarily, since windshield breakage can
occur because of thermal shock.

@ The windshield anti-icing airfflow will im-
prove forward vision under moderate rain
condicions a1 engine speeds above 75% rpm.
If it is necessary to reduce power, such as
during landing approach, vision through
the windshield side panels may hecome

neCessary.
F g

Jf the windshield overhear light goes on,
ity 0 reduce windshield air temperacure
by reducing engine rpm or by placing cockpit
pressure switch ac RaM DUMP, If eicher action
15 not desirable or fails to correce the over-
heat conditien, the anti-icing system should
be left on to improve forward vision, especi-
alty during the landing approach.

NORMAL OPERATION OF WINDSHIELD AND CANOPY
DEFROSTING AND WINDSHIELD RAIN AND ICE
REMOVAL SYSTEMS *

Note
The windshield and canopy defrost system
provides sufficient heating of the transparent
surfaces to effectively eliminate formation of
frose or fog during desceat.

1. If inner surface of canopy becomes fogged, move
canopy and windshield defrost handle toward INC, as
necessary.

2, If inner surface of windshield becomes fogged,
move cancpy and windshield defrost handle toward
INC.

Section WV

3. If atmospheric or flight conditions cause fog o be
emitted from defrost outlets, turn cockpit temperature
rheostat to full HOT posidion.

4. If windshield becomes iced, fogged or frosted, or
if forward vision is obscured by rain, set windshield
rain and ice removal swiich to ON.

FUEL FILTER DEICING SYSTEM.|

Alcohol is injecced into the fuel fikter inlet line to deice
the fuel filter. Alcohol flow from the tank o the filter
is pilot-controlled. The 3-gallon alcohoi supply will last
for about 3 minutes of continuous deicing operation.
A warning light goes on whenever fuel flow through the
filter is restricted by ice formation.

FUEL FILTER DEICING SYSTEM CONTROL
AND INDICATOR.

FUEL FILTER DEICE SWITCH. The fuel fileer deice
switch (figure 1-10}, [ocated on the left console, con-
trols the alcohol system for deicing the fuel filter. When
the switch is moved to DE-1CE, primary bus power opens
a shuroff valve and starts the aicohol pump to inject
alcohol into the fuel filter infet line, When the ice
warning light goes out, indicacing that the fileer is free
of ice, the switch should be returned to OFF,

FUEL FILTER ICE WARNING LIGHT. Ice forma-
tion within the fuel fileer creates a pressure differential
across the filter, which in turn lights the fuel filrer
ice warning lLight (figure 1-10) on the left console. The
light sroes out when ice has been removed from the filter
by the alcohol. The light operates on primary bus
puwer.

Note

® The fuel filter ice warning lighc may flicker
under certain engine operating conditions,
such as rapid acceleration, Therefore, since
the alcohol supply will Fase for only 3 min-
utes of deicing operacion, make certain the
light burns sweadily before actuating the
deice switch.

® An accumulation of dirc or other foreign
matter in the fuel filter sufficient 1o restrict
the fuel flow can also cause lighting of the
fuel hilter ice warning light. The deicing sys-
tem will not remove such restrictions, and
ground servicing of the filter is required for
cleaning.

*F-86MH-1 Airplane AF52-1991 and all subsequent

airplanes

TF-86H-1 Airplanes AF52-1975 through -1983
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COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT. -

UHF COMMAND SET—AN/ARC-27.

The AN/ARC-27 radio equipment provides two-way
voice communication in the frequency range of 225 ro
399.9 megacycles between aircraft and ground stations
or berween aircrafr. Selection of 18 preset frequencies
may be made plus a guard frequency that can be oper-
ated alone or with the selected frequency. The radio set
control, which is a remote-control panel, contains three
control devices: a power switch, a channel selector, and
an audio volume control. (See figure 4-4.)

Note

Desired Frequencies can be preser before Aight
on the control box in the lefe-hand radio bay.

OPERATION OF AN/ARC-27 COMMAND RADIQ.
To operate the command set, proceed as follows:

1. Move power switch from O¥F to T/R. Allow one
minute for warm-up.

2. Move power switch to T/R 4 G REC. This allows
monitoring of an added independent receiver preset
to a frequency that is guarded continnously throughout
schedule periods.

3. Move frequency channel selector 1o desired preset
frequency. Reception and transmission will be on this
frequency.

Note
Volume control should not be forced beyond
its rotational travel limits to obtain desired

audio level; if this is done, intermittent or com-
plete loss of audic signal will resule,

4. Adjust volume control for desired audio level.

5. To transmit, press miccophone button on thrortle,

6. To operate with separate guard receiver off, move
power switch to T/ For operation of both receivers,
rotate power switch to T/R + ¢ rEC. To transmit on
guard frequency, move power switch ¢o T/R and fre-
quency channel selector o G.

7. To turn command radio off, move power switch
OFF.

Note

The ADF position is inoperative on this air-
plane.

*F-86H-1 and F-86H-5 Airplanes and F-86H-10
Airplanes AF53-1229 through -1352

iF-B6H-1 Airplanes AF52-1975 through -2069

iF-B6H-1 Airplanes AF52-1975 through -1983
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RADIO COMPASS—AN/ARN-6.

The AN/ARN-(0 radio compass set is a visual and navi-
gacional aid used together wich the radio compass indi-
cator (29, figure 1-5), on the instrument panel, Four
separate frequency bands are provided: band one, 100
to 200 kilocycles; band two, 200 1o 410 kilocycles; band
three, 410 to 850 kilocycles; band four, 850 to 1750
kilocycles. Controls on the radic compass control panel
(13, figure 1-7; figure 4-4) permit selection of automatic
or manual direction finding. A runing meter, on the
control panel, indicates signal strength and accuracy of
tuning. The radio compass loop is installed within the
aft portion of the canopy, and the sense antenna is

incorporated in the upper arc of the canopy. (See fig-
ure 4-5.}

OPERATION OF RADIO COMPASS,

To operate the AN/ARIN-6 radio compass, proceed as
follows:

1. Turn Function selector switch from GFF to COMP,
ANT,, or LOOP.

2. Move band switch 1o select desired frequency.
3. Tune station with tuning crank.
4. Turn audio control to adjust headser volume,

5. Set "VAR™ knob on compass indicator (instrument
panel) to adjuse index,

6. When function swiech is at LooP, use "LOOP L-R”
switch to rotare loop as required for aural null orienta-
tion.

7. Rewurn function selector switch to OFF to turn
radio compass off.

IDENTIFICATION RADAR—AN/APX-6.*

The AN/APX.-6 radar identification ser is used to auto-
matically identify che airplane as friendly, whenever it
is properly challenged by suitably equipped air or sur-
face forces. The set also has provisions for identifying
itself as a specific friendly airplane within a group of
airplanes and means for transmitting a special distress
code. Funcrionally, the AN/APX-6 receives challenges
and transmits replies to the source of the challenges
where the replies are displayed, together with the asso-
ciated radar targets, on radar indicators. When a radar
target is accompanied by a proper reply from the JFF
set, the targer is considered friendly. Controls for the
set are located on the IEF coatrol panel {14, figure 1-7;
figure 4-4)}. Three destructors (instatled on some air-
planest), mounted in the AN/APX-6 transpondor, may
be actuated by the pilot through a guarded, two-
position "DESTRUCT" switch. Raising the guard and
moving the switch to ON fires the destructors. When the
guard is down, the switch is at OFF. (See figure 4-4.)
An impact switch on early airplanesi antomatically
actuates the destruccors upon a crash landing.
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ANTENNAS

QPERATION OF IDENTIFICATION RADAR.
Operation of the AN/APX-6 identification radar set is

done as follows:
i CAUTION $

Before take-off, make sure that AN/APX-6
IFF frequency counters have been set to proper
frequency channels and that destructors are
inserted in face of transponder. (IFF units can
be reached through an access door in the bot-

tom of the aft fuselage, between the speed
brakes.)

1. To turn equipment on, move IFF master switch
to NORM position (full sensitivity and maximum per-
formance).

2. Move master switch to STDBY to keep equipment
inoperative but ready for instant use.

3. The Low position (parcial sensitivity) of the
master switch should not be used except upon proper
authorization.

4. Set three-position "MODE 2" and "MODE 3"
switches to their oUT positions unless otherwise di-
rected.

*F-86H-1 Airplanes AF52-1975 through -2069
1F-86H-10 Airplane AF53-1353 and all subsequent
airplanes
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5. For emergency operation, press dial stop and move
master switch to EMERGENCY position so that set will
automatically transmit distress signals, indicating thar
airplane is in distress and needs immediate assistance,

6. To manually fire the destructors, (on airplanes so
equipped*®), lift guard and move destructor switch to

ON position.
.l

The destructors should be fired only when the
IFF equipment is in danger of falling into
enemy hands. If a forced landing must be made
in an area of doubtful security, fire the de-
structors.

7. To turn off IFF set, move master switch to OFF.

8. If IFF transpondor is destroyed during flight, re-
port this information immediately after landing.

IDENTIFICATION RADAR—AN/APX-6A.7

Late airplanes are equipped with the AN/APX-GA
radar identification set (figure 4-4), in place of the
AN/APX.-6 set. As installed in this airplane, the
AN/APX-6A is identical to the AN/APX.-0, except
that the AN/APX-6A has an "I1/P-MIC” switch in
place of the "DESTRUCT" switch and does not have
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destructors or provisions for them. "1/P-MIC" switch
has no function. With the above exceptions, operation
of the AN/APX-6A is identical to that of the
AN APX-6. (Refer to "ldentification Radar—
AN/APX-6.")

LIGHTING EQUIPMENT.
INTERIOR LIGHTING.

Interior lighting consists of red incandescent light units
for the instruments and indicators, auxiliary red flood-
lighting for the consoles and instrument panel, and
indirect console lighting (by means of plastic panel
covers) for switch panels. The stand-by compass is
lighted integrally. White thunderstorm lights provide
a constant white light to protect vision against light-
ning flashes during any thunderstorm operation. A
cockpit utility light (Type C-4A) is provided for map
reading and general lighting. The control panel on the

Section IV

right console contains lighting controls for the console,
instrument, thunderstorm, and navigation lights. All
interior lighting rheostats can be adjusted two give de-
sired light brilliancy. Spare lamps for console and in-
strument lights are stored on rthe right instrument
subpanel.

INTERIOR LIGHTING CONTROLS.

CONSOLE AND PANEL LIGHT RHEOSTAT. Con-
sole and switch panel indirect lighting and the console
floodlights are controlled by a rheostat, located on the
lighting control panel (6, iigure 1-7; figure 4-6), and are
powered from the primary bus. The rheostat has
BRIGHT, DiM, and OFF positions and may be adjusted for
desired light brilliancy. The console light rheostat also
controls power to the stand-by compass light.

INSTRUMENT PANEL PRIMARY LIGHT RHEO-
STAT. The illumination and brilliancy of the instru-
ment panel lights, and the lights at the landing gear

Figure 4-6
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position indicators and cabin pressure altimeter, which
are powered from the primary bus, are controlled by a
rheostat located on the lighting control panel (6, figure
[-7; figure 4-6). The rheostat, when more than 30 de-
grees from OFF, also dims the landing gear unsafe warn-
ing light; however, varying degrees of illumination
are not available for this light.

INSTRUMENT PANEL AUXILIARY LIGHT
RHEOSTAT. The two instrument panel auxiliary
floodlights, mounted on rthe canopy, are controlled by a
rheostat located on the lighting control panel (6, figure
1-7; figure 4-0), on the right console. The auxiliary
lights operate from the primaty bus.

THUNDERSTORM LIGHT RHEOSTAT. Two white
lights (3, figure 1-6; 8, figure 1-7) are provided for use
during thundesstorms and are controlled by a rheostat
located on the lighting control panel (6, figure 1-7; fig-
ure 4-6). The lights operate on secondary bus power,

Note

To facilitate identification of the thunder-
storm light control, the rheostat is equipped
with a different style knob than the other
lighting controls.

STAND-BY COMPASS LIGHT SWITCH. The com-
pass light is controlled by an on-off switch located on
the lighting control panel {6, figure 1-7; figure 4-G).
The console lights must be turned on for the compass
light switch to be operative {primary bus).

COCKPIT UTILITY LIGHT CONTROL. For general
lighting, the cockpir wdility lighe {12, figure 1-7)
can be operated any time the primary bus is energized.
The light control is an integral part of the unir.

EXTERIOR LIGHTING.

Exterior lighting consists of four navigation lights, two
fuselage lights, and two landing and taxi lights. One
navigation light is located on each wing tip and two are
on the empennage. Each fuselage light (one in the aft
portion of the canopy. the other on the lower surface
of the fuselage) contains one large lamp and a small
lamp for dimming purposes. The landing and taxi
lights are retractable and are mounted in the lower
surface of the fuselage nose section. Boch lights extend
for use as landing lights until the weight of the airplane
is on the nose gear; then the left landing light extends
farther to provide taxi lighting, and the right landing
light is extinguished.

EXTERIOR LIGHTING CONTROLS.

NAVIGATION LIGHT SWITCHES, The navigation
and fuselage lights are controlled by two switches lo-
cated on the lighting control panel (6, figure 1-7; figure
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4.6) on rhe right conscle. When the selector switch is
ar STEADY, the navigation and fuselage lights are lighted
continuously by primary bus power. Moving the switch
to FLASH causes the navigacion lighes to flash ar 40 cycles
per minute and the fuselage lights o remain steady.
The dimmer switch, marked “DIM” and "BRIGHT,”
controls the intensity of the navigation and fuselage
lights.

LANDING AND TAXI LIGHT $WITCH. The re-
tractable landing and raxi lights are controlled by a
three-position switch (figure 1-18) on the left forward
switch panel. When the switch is set at EXTEND & ON,
both lights are extended 1o the landing position (abouc
58 degrees) and are lighted (primary bus). Upon touch-
down, when the weight of the airplane is on the nose
gear, the landing light goes out automatically; and the
taxi light extends further to the taxi position (abour 70
degrees) and remains on, thus providing a properly
directed beam for taxiing. If a wuch-and-go landing is
made and the switch is left in the EXTEND & ON position,
the Janding light goes on again and the taxi light re-
turns to the landing position as the weight of the air-
plane is removed from the nose gear. Both lighrs go our
and retract when the switch is moved o RETRACT. Limit
switches automatically cut off power to the light act-
ation motors when the lights reach the fully retracted or
extended position. Returning the switch to the center
OFF position during extension or retraction stops the
lights at any desired position.

l CAUTION g

To prevent damage to the lights, do not ex-
tend landing lights above 220 knots IAS.

OXYGEN SYSTEM,

The gaseous oxygen system is supplied from five Type
D-2 cylinders installed in the nose section outboard of
the intake duct, three on the right side and two on the
left. Included in the system is 2 Type D-2Z pressure-
demand regulator having a pressure gage and fow
indicator and a warning lighe. For safery, check valves
are incorporated in the oxygen supply system in event
of system Failure or cylinder rupruce. If a cylinder is
punctured, it is isolated by check valves, and the pres-
sure gage indication remains the same, although avail-
able oxygen supply is reduced. The oxygen system 15
serviced by means of a single-point refilling valve, lo-
cated within the access door on the left side of the
nose section, Mormal minimum system pressure for
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OXYGEN DURATION-HOURS
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ALTITUDE REGULATOR PANEL
—FEET— | 400 | 350 | 300 | 250 | 200 | 150 | 100
71 | 61 | 51 | 40| 30| 20 [ 10
30,000 7.1 5.1 5.1 4.0 3.0 20 | .10
711 61 | 51 | a0 | 30 | 20 | 10
45000 | 25 [ 61 | 51 | 40| 30| 20 | 10
7.1 6.1 5.1 4.0 3.0 2.0 1.0
40,000 | 74 | &3 | 51 | 40| 30| 20| 10
71 | 61 | s1 | 40 | 30 | 20 | 1.0
35000 | 2y | g1 | 51 | 40| 30| 20| 10
51| 44 | 36 | 29 | 22 | 1.5 | 075
30000 | 53 | 45 ([ 38 | 30 | 23 | 1.5 | 075
39 | 34 | 28 | 23 | 1.7 | 1.7 | 06
25000 | 5o | a3 |35 | 28| 21 | 1.4 | 07
30| 26| 22 | 17| 13| 09 | o4
20,000 | 55 | 48 | 40 | 32 | 24 | 16 | 08
24| 21 | 17| 1a] 10| 07 ] 03
15000 | 2 | 58 | 49 | 39 | 29 | 19 | 10
1. WARNING SYSTEM SWITCH
10.000 1.9 1.7 1.4 1.1 0.8 0.5 0.25 2. DILUTER LEVER
: 2.0 7.7 6.5 5.2 3.9 2.6 1.3 3. PRESSURE GAGE AND FLOW INDICATOR
4. SUPPLY LEVER

DILUTER LEVER AT 100% OXYGEN
DILUTER LEVER AT NORMAL OXYGEN
CYLINDERS: FIVE TYPE D-2

Figure 4-7

rake-off is 400 psi. An oxygen duration table is shown
in figure 4-7.

Note

As an airplane ascends to high altitudes, where
the temperature is normally quite low, the
oxygen cylinders become chilled. As the cyl-
inders grow colder, the oxygen gage pressure
is reduced, sometimes rather rapidly. With a
100°F decrease in temperature in the cylin-
ders, the gage pressure can be expected to drop
20 percent. This rapid fall in pressure some-
rimes causes unnecessary alarm. All the
oxygen is still there, and as the airplane de-
scends to warmer altitudes, the pressure will
tend to rise again, so that the rate of oxygen
usage may appear to be slower than normal.
A rapid fall in oxygen pressure while the air-
plane isin level flight, or while it is descending,
is not ordinarily due o falling temperawure,
of course. When this happens, leakage or
loss of oxygen must be suspected.

OXYGEN REGULATOR.

The Type D-2 continuous pressure-breathing, diluter-
demand oxygen regulator (15, figure 1-7; figure 4-7) is
mounted on the right console. The regulator mixes air

with oxygen in varying amounts, according to the alti-
tude, and delivers a quantity of the mixtwure each time
the user inhales. At high altitudes, the regulator sup-
plies positive pressure-breathing. The delivery pressure
automatically changes with altitude. A red warning
light is mounted next to the regulator to warn the
pilot when the regulator is not operating normally. A
pressure relief valve is provided on the outside of the
regulator to relieve excess mask pressure.

OXYGEN REGULATOR CONTROLS.

SUPPLY LEVER. The supply lever (4, figure 4-7), on
the regulator panel, is safetied in the ON position at all
times.

DILUTER LEVER. A diluter lever (2, figure 4-7) is
provided in the top right corner of the regulator panel
for selecting either NORMAL OXYGEN for normal use
or 100% OXYGEN for emergency conditions.

EMERGENCY TOGGLE LEVER. The emergency
wggle lever (5, figure 4-7), located directly below the
flow indicator, should be in the center position at all
times, unless an unscheduled pressure increase is de-
sired. Moving the toggle lever either way from irts
center position provides continuous positive pressure to
the oxygen mask. When the toggle lever is in the center
position, it may be depressed momentarily to provide
positive pressure to test the mask for leaks.

4-13
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Attach oxygen mask

hose (male connector) to
parachute harness by
wrapping strap under-
neath and up behind
harness twice, then snap-

ping.

Attach seat oxygen hose
to oxygen mask hose.
Listen for click, and visu-
ally check (or feel) that
sealing gasket is only
half exposed.

Fasten alligator clip to
attachment strap close
to snap,

F-BOH-1-73-TA
Figure 4-8
4-14
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WARNING SYSTEM SWITCH. The warning system
switch (1, figure 4-7), on the regulator panel, turns on
the circuirt for the red warning light. The switch should
be oN whenever the regulator is used.

OXYGEN REGULATOR INDICATORS.

PRESSURE GAGE AND FLOW INDICATOR. The
pressure gage and flow indicator (3, figure 4-7), on the
regulator control panel, combines the oxygen pressure
gage and the flow indicator in a single instrument. The
pressure gage shows oxygen system pressure. The
flow indicator consists of four small slots arranged
symmetrically around the lower half of the gage dial
face. These slots show black and white alternately with
each breath.

OXYGEN WARNING LIGHT. The oxygen warning
light (3, figure 1-7), is mounted on a bracket outboard
of the right forward switch panel and is lighted by
power from the primary bus. Within 15 seconds after
the warning system switch is moved to ON, the light
goes on and becomes bright, either blinking or
remaining steady. If there is no oxygen flow, the light
remains bright. If there is a continuous flow through
the regulator, the light may dim within 10 seconds and
return to bright within 60 seconds; it then remains
bright. If the pilot has the mask on, the warning light
becomes dim within 10 seconds after normal breathing
causes proper oxygen flow through the regulator. The
intermittent flow induced by the normal breathing
cycle causes the warning light to remain dim. However,
any departure from proper operation that causes oxygen
to cease flowing or to flow continuously from the regu-
lator will cause the light to become bright, again either
blinking or remaining steady.

Note

The action of the warning light system is
based on a normal breathing rate. Too fast or
tao slow a breathing rate may result in erratic
warning light indications.

OXYGEN SYSTEM PREFLIGHT CHECK.

1. Check mask unit properly connected (figure 4-8)
and note oxygen pressure gage indication (400 psi

o]

3

minimum).

If mask assembly is not connected, oxygen
regulator may be damaged by full unrestricted
flow during test of regulator warning system.
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2. Check oxygen regulator with diluter valve first at
NORMAL OXYGEN position and then ar 1009 OXYGEN
position as follows: Remove mask and blow gently
into end of oxygen regulator hose as during normal
exhalation. There should be resistance to blowing.
Little or oo resistance to blowing indicates a leak or
faulty operation.

3. Place oxygen regulator warning system switch
in ON position. Warning light should emit a bright
(steady or blinking bright) light. Move emergency
wggle lever from center to left or right position, The
warning light should change from a bright light to a
dim glow and back to bright. Return emergency roggle
lever 10 center (off) position,

4. With regulator supply valve ON, oxygen mask
connected to regulator, and diluter lever in 100%
OXYGEN position, breathe normally inte mask and con-
duct the fellowing checks:

a. Observe blinker for proper operation. Warning
light should change from a bright to a dim glow.

b. Move emergency toggle lever to right or left.
A positive pressure should be supplied to mask. Re-
wurn emergency toggle lever to center position.

¢. Depress emergency toggle lever straight in. A
positive pressure should resule within che mask. Hold
breath to determine if there is leakage around mask.

Release emergency toggle lever. Positive pressure

should cease.

5. Rewurn diluter lever to NORMAL OXYGEN.

NORMAL OPERATION OF OXYGEN REGULATOR.

1. Before each flight, be sure oxygen pressure gage
reads at least 400 psi. If pressure is below this minimum,
have oxygen system charged to capacity before take-off.

2. Oxygen supply lever saferied ON.
3. Diluter lever at NORMAL OXYGEN.
4. Warning system switch ON.

Note

Above 30,000 feet, there may sometimes be
a vibration or wheezing sound in the mask.
This noise is a normal characteristic of reguo-
lator operation and may be overlooked.

EMERGENCY OPERATION OF OXYGEN REGULATOR,

If symptoms of anoxia develop or if smoke or fumes
enter cockpir, proceed as follows:

1. Move diluter lever to 1009 OXYGEN.

2. Push emergency toggle lever either way from
center.

3. If oxygen regulator becomes inoperative, pull ball
handle on H-2 emergency oxygen bail-our bortle and
descend 0 a cockpit altitude below 10,000 feet as soon as
possible.

Section IV

NAVIGATION EQUIPMENT.

STAND-BY COMPASS.
Refer to “Instruments” in Section 1.

RADIO COMPASS.

Refer to “Communication and Associated Electronic
Equipment.”

SLAVED GYRO MAGNETIC COMPASS.

The slaved gyro magnetic compass indicator (10, figure
1.5}, on the instrument panel, indicates magnetic head-
ings without northerly turning error, oscillation, or
swinging. The compass systera is composed of four
principal units: a flux valve transmirtter, a directional
gyro control, an amplifier, and a repeater indicator. The
indicator is basically a gyro-stabilized compass that is
automatically kepr on a true magnetic sorth heading
from a flux valve transmitter in the lefr wing, inboard
of the tip, The flux valve transmitter is the direction-
sensing unit and senses the south-north flow of the
earth’s magnetic flux. The directional gyro control con-
tains an electrically driven gyro whose spin axis is not
only tangent to the arth’s surface burt is also slaved to
the earth’s magnecic meridian. The compass system is
operable when electrical power from the dc primary
bus and ac power are available (instrument inverter
operating). For the first 3 or 4 minutes of operation, the
gvro is on a fast slaving cycle and precesses rapidly;
during this time, it should align with che magnetic
heading. The gyro then begins a slow slaving cycle, The
gyrocampass is free from drift and needs no reserting
in normal operation.

Note

Afrer the gyro reaches operating speed, the
indicator should be checked against the stand-
by compass to make sure indicator does not
show a 180-degree ambiguity. The slaved gyro
magnetic compass is not operating properly
if such ambiguity exists.

A knob at the lower left of the indicator, marked “SET
COURSE,” permirts the course index to be moved to a
preselected heading. Indicator readings will be incor-
rect if the airplane exceeds 85 degrees of climb, dive,
or bank.

FAST SLAVING BUTTON.

The fast slaving cycle of the slaved gyro magnetic com-
pass can be sclected by means of primary bus power
through a push-butron type switch (5, figure 1-5) on
the instrument pane], Depressing the bution momen.
tarily de-energizes the slow slaving cycle. Releasing the
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button engages the fast slaving cycle to permit faster
gyro recovery to the true heading.

enmon |
e

Excessive use of the fast slaving button can
damage the slaving torque motor. At least 10
minutes should elapse between each successive
use of che fast slaving butron.

ARMAMENT EQUIPMENT.

The basic armament installation on early airplanes*
consists of six Type M-3 .50-caliber machine guns,
mounted in the forward fuselage. On late airplanes,}
four Type M-39 20 mm guns are installed in place
of the .50-caliber guns. The external armament may
consist of demolition or papalm bombs and rockets.
The armament equipment includes an A-4 gun-bomb-
rocker sight to enable the pilot to accurately utilize
the available firepower, A Type P-2 strike camera is
installed to record the effect of rocket fire and bombing
on ground targets, and a Type N-9 or N6 camera is
installed on the sight 10 record the sight reticle and
target during gunfire, rocket fire, or bombing.

A-4 GUN-BOMB-ROCKET SIGHT.

The Type A-4 gyro computing sight automatically com-
putes leads for gunnery, rocketcy, or bombing. The
sight computation is entirely automatic, requiring only
that the pilot keep the reticle center dot on the target
and track cthe target smoothly. The sight reticle image
has a center dot and an outer circle composed of a
number of diamond-shaped dots. The reticle image is
projected ¢n a reflector glass afe of the windshield and
compensates for the required lead for gun and rocker
firing. A dual-filament bulb provides lighting for
the reticle image projection. Range data for gunnery
is supplied either by the AN/APG-30 radar or by a
manual range control. The sighting system is calibrated
to automatically compute leads for ranges berween 600
and 6000 feet. On overland targets {6000 feet or less
above the terrain), radar ranging is usvally erratic
because of ground rerurn effects. Under such conditions,
radar ranging distances may be reduced by use of the
radar range sweep rheostar, or manual ranging may be
employed. When the sight is used as a bombsight, the
line of sight is depressed about 10 degrees. This
requires the approach to be made so that the flight
path becomes tangent to the proper bomb release point,

*F-B6H-1 Airplones
iF-86H-5 ond subsequent airplanes
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which is indicated by automatic extinction of the sight
reticle image. Bombs of less than 500-pound size can
be released either automarically at the proper release
point by an accelerometer mechanism within the sight
or manually. Bombs larger than 500-pound size cannot
be released by use of the sight. In either case, the bomb-
rocket release button must be depressed. The electrical
power for the sight system (300-volr dc and 28-volt de)
is controlled by the gun safety switch. The sight can be
operated as a fixed-reticle sight as long as dc power is
available and the sight is manually caged.

RADAR—AN/APG-30.

The AN/APG-30 radar set provides range data to the
A-4 sight computer. The radar system affords auso-
matic search within its cone of coverage and range,
and automatically locks onto and computes range of the
target, An indicator light on the A-£ sight indicates
when the radar has locked onto a targer. A manual
range control supplements the radar set and should be
used for overland targers when operating ac less than
G000 feet, as radar ranging below thar altitude is usually
erratic because of ground return effects. A horn-type
anteana is installed in the upper leading edge of the
engine air intake scoop fairing.

A-4 SIGHT CONTROLS,

GUN SAFETY SWITCH. Refer to “"Gunnery Equip-
ment Controls.”

SIGHT DIMMER RHEOSTAT. The sight dimmer
rheostat, located on the armament concrol panel (figure
4-9), adjusts the lighting imiensity of the reticle
image. When the sight is not in use, the rheostat should
be turned counterclockwise to DIM t¢ prevent damage
to the reticle bulb in event of voltage surge. Turning
the rheostat clockwise to BRIGHT increases reticle beil-
liance.

SIGHT FILAMENT SWITCH. Selection of either the
primary or secondary filament ig the dual-filament bulb
is done by means of the sight filament switch,
located on the armament control panel (figure 4-9) on
the left console. The swirch is normally sec at PRIM
and may be moved to SEC if the primary filament in the
bulkb fails.

SIGHT ELECTRICAL CAGING BUTTON. An elec-
trical caging button is provided on the throttle grip.
Depressing the caging button stabilizes the gyro reticle
image by caging the two gyros in the computer. When
the button is released, the gyros are uncaged and oper-
able, The sight should be caged before an atack, to
stabilize the sight reticle image. The image must be
stabilized to limit gyro movement 1o the sight as z re-
sult of maneuvering on initial approach to target.

WING SPAN LEVER. The wing span lever and scale
are mounted on the sight head. Graduated markings
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irg,
# r
Mgy B8

FIXED SIGHT
SELECTOR UNIT
(EARLY AIRPLAMES)*

ARMA

P *Refer fo applicable Text.

Section IV

VARIABLE SIGHT
SELECTOR UNIT
{LATE AIRPLANES)*

| F-86H-1 and F-86H-5 Airplanes
| not modified by T.0.

MENT CONTROL PANEL

N= F-B8H-1-80-1C

Figure 4-9

(from 30 to 120) on the scale represent the wing span,
in feet, of the rarget airplane. The wing span lever
is used for manual ranging and should be moved until
aligned with the applicable span marking on the scale.
Actuation of the lever inserts target size data into the
sight, varying the reticle image circle diameter in pro-
portion to the target size.

Note

It is necessary to swing the camera away
from the sight to adjust the wing span lever.

SIGHT MECHANICAL CAGING LEVER. Sight cag-
ing is done mechanically by a caging lever located on
the sight head. The lever is set at UNCAGE for normal
automatic operation of the sight. If desired for use dur-
ing ground attacks, or in event the sight fails, the lever
should be moved t CAGE to provide a fixed-reticle
image circle. The size of the fixed reticle will depend on
the setting of the wing span lever. (When lever is set
at 60 feet, a 100-mil fixed rericle will be produced dur-
ing mechanical caging.)
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.

Sight should be mechanically caged during

taxiing, take-off, and landing, to prevent dam-

age to sight.
SIGHT SELECTOR UNIT. The airplane may be
equipped with either a fixed sight selector unit (18, figure
1-6; figure 4-9) or a variable sight selector unit (figure
4-9), located on the left console. The fixed sight selec-
tor unit (figure 4-9), on the center pedestal, incor-
porates three independent sight controls—the rocket
setting lever, the sight function selector lever, and the
target speed switch. The rocket setting lever is used

1o provide a depression angle correction for the type
of rockert to be fired and the intended dive angle of the
attack. On this airplene, only the 5” HVAR setting is
used. At each of the three positions, there are two de-
tents, marked “$"” and "N,” for setting the intended
dive angle into the sight system. For attack angles be-
rween 0 and 40 degrees, the control should be set on N
(nosmal); for attack angles between 40 and 60 degrees,
the conrrol should be sec at s (steep). The sight func-
tion selector lever, on the upper arc of the fixed unir, is
set at either BOMB, GUN, or ROCKEY to adjust the sight
system for the desired operation. When the selector
lever is moved to BOMB, the sight reticle image is
depressed to approximate the bomb trajectory.

WARNING

To aveid damage to the airplane, do not use
the automarcic funcrion of the A-4 sight for
bombing operations involving bombs of 500-
pound size or heavier, as these bombs tend to
strike portions of the airplane under this or
any negative G release condition,

Moving che selector lever to ROCKET permits subsequent
operation of the rocket setting lever to adjust che sight
reticle image for the type of rocker 1o be fired. The
selector lever will automarically return ro GUN position,
if set ar either BOMB or ROCKET position, when the
radar target selector button on the stick grip is de-
pressed. The cargee speed swirch, on the right side of
the selector unit, is used during gunnery missions to
control lead angle data in accordance with speed ratio
between the attacking airplane and its target. When the
speed of the artacking airplane is greater than that of
the targetr, the target speed switch is set ac 10. The
swirch is moved to HL when the speeds of the attacking
airplane and che target are about the same, The
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TR. position is used when firing on a drogue or other
training targets ac low speeds. On the variable sight se-
lector unit, the sight function selector lever (on che
lawer arc of the unit) and the target speed switch {on
the left side of the unit) have the same function as on
the fixed sight selector unit. The variable sight selector
unit also incorporates a rocker depression angle selec-
tor, on the upper arc of the unit, with a scale calibrated
in mils for sight reticle image depression. There are no
specific rocket settings. Movement of the rocker depres-
sion angle selector lever depresses the sight reticle image
in increasing amounts through the full range of the mil
scale according to the position chosen. The nominal
rocke: depression angle selector lever setting for the
5-inch HVAR at a normal dive angle (0 to 40 degrees)
is 17 mils. The pilot should determine, through test-
firing runs, the sectings for various dive angles most
suitable to his own technique. The data thus obtained
should be set on the mil scale with variable index
markers so provided. The index markers, numbered
from 1 through 4, ate for reference only and have no
function in the sight system. When pulled our, a pull
tab near the 50-mil mark on the periphery of the selec-
tor unit face unlocks the index markers for adjusement.

MANUAL RANGING CONTROL. A twist grip in
the chrottle allows manual ranging during gunnery
operations when radar ranging becomes inoperative
or is erratic because of ground effects (at altitudes below
G000 feet on overland targers). The manual range con-
trol covers a span of 1500 feet, from about 1200 feet o
2700 feet, as indicated on the sight range dial. The grip
should be turned to keep the targer spanned by the
reticle circle. Clockwise movement of the rtwist grip
reduces the range (increases reticle diametet}; countter-
clockwise movement increases range {decreases reticle
diameter). The contrel is spring-loaded to the full
counterclockwise position, where it must be for normal
operation of radar ranging.

RADAR TARGET SELECTOR BUTTON. After de-
tecting a rarget, the radar locks on it and measures the
range. To override the range lock-on and shift the
radar 1c another target, it is necessary to actuate the
radar target selector button on the conerol stick grip.
To reject the target, the button should be depressed
momentarily. The radar can then lock on cargets at
ranges greater than the one rejected until the maximum
sweep range of radar is reached. It then automatically
recycles, commencing to sweep for minimum range.
Depressing the selector button also automatically moves
the sight function selector lever to GUN if the lever
had been set at either BOMB or ROCKET position.

RADAR RANGE SWEEP RHEOSTAT. The radar
range sweep rheostat (15, Agure 1-6), on the left con-
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sole, controls reduction of radar ranging distances. The
rheostar is used to keep the radar from locking on
the ground or ground objects when the airplane is ar
low altitude. Turning the rheostat toward MIN de-
creases range; toward MAX increases range. During
normal operation, the control should be ar MAX.

BOMB-TARGET WIND CONTROL. The bomb-
target wind control (25, figure 1-5), on the instrument
panel, adjusts the sight system for dive-bombing oper-
ations and is operative when the sight function selector
lever is at BOMB. Turning the control kanob clockwise
frem the ROCKET GUN position depresses the sight
reticle image to determine the proper approach on
the target. If, during the attack, the path of the air-
plane is parallel to the wind or to the direction of a
moving targee, the bomb-targer wind control is used
1o compensate the sight system accordingly. For acttack-
ing stationary targets, correceions for wind speed are
made on either the UPWIND or DOWNWIND portion of
the scaie to correspond with known or estimated wind
velocity. (UPWIND scale is used when attack is made
into a head wind; pOwNwIND, for artacks made with
a tail wind.} If the wind direction is not parallel to
the course of the artacking airplane, the amounc of
wind correction adjustment must be estimated. This
correction approaches zero as the wind direction be-
comes 90 degrees to the airplane course. During attack
on moving targets, added corrections must be made
in consideration of target velocity. For approaching
1rgens, correction is DOWNWIND; for receding targets,
cotrection is UPWIND, No sight system cotrection is
necessary when the carget is moving ar right angles to
the path of attack; however, proper lead angle must be
maintained. The ROCKET GUN position of the control
is inoperative,

A-4 SIGHT INDICATORS,

SIGHT RANGE DIAL. Target range in hundreds of
feet is indicated by the range dial visible through a
window on the sight head. The dial is graduated in
100-foor intervals covering a range from 600 to 6000
feet and presents range distances as determined by
either the manual range control or the radar ranging
system.

RADAR TARGET INDICATOR LIGHT. The radar
target indicacor light, located on the sight head, lights
when the radar ranging equipment locks onto che target
during wracking.

GUNNERY EQUIPMENT.

On early airplanes,* six Type M-3 .50-caliber machine
guns are mounted in a vertical bank of three on each
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side of the fuselage, outboard of the cockpit. The re-
movable ammunition containers are located below each
gun compartment. The normal ammunition load per
gun is 300 rounds. Electric gun heaters are installed
on each gun and may be operated by the pilot. The gun
blast panels are connected to blast tubes which seal
around the gun barrels. Plugs are provided at the for-
ward end of the blast tubes to prevenc dust and mois-
ture from enrering the gun barrels. The plugs should be
removed before ground firing and on the ground before
air firing missions, The guns must be manually
charged on the ground before rake-off, as there are no
provisions for gun charging during flight. On most
airplanes,? four Type M-39 20 mm guns are installed
in piace of the .50-caliber guns. Each gun is supplied
with 150 rounds of ammunition, which is electrically
fired at the rate of about 1500 rounds per minute.
The 20 mun guns are fired by ac, although the control
circuits are primary bus de. Therefore, if the red in-
strument ac power-off light illuminaces, the guns will
not fire. There are no gun heaters or guncharging pro-
visions for the 20 mm guns. The gun blast panels are
connected to blast tubes which seal around the gun
barrels. Plugs are provided at the forward end of the
blast tubes to keep dust and moisture from entering the
gun barrels. The plugs must be removed before ground
firing and on the ground before air firing missions. Ex-
pended ammunition links are retained in a compart-
ment below the guns. Expended cases are ejected
overboard with enough velocity to clear the airplane
through tubes having ocutlets in the fuselage bottom.
The guns, ammunition, and expended link compars-
ments have a purging sysrem for removing explosive
gases created during gun firing. The purging system
utilizes air extracted from the engine air intake duct.
Doors that contro] the purging air open automatically
during gun firing. On late airplanes, either the two
upper guas only or all guns may be selecred for firing.
Ceriain airspeed limitations have been imposed for fir-
ing the guns, until flighr test data has been evaluated.
(Refer to “Airspeed Limitations” in Section V.)

When the guns are ficed on the ground, the
gun compartment doors must be removed and
the purge doors opened manually to allow gun-
firing gases to escape,

“F-86H-1 Airplunes

iF-86H-5 and subsequent airplanes

iF-86H-10 Airplune AF53-1349 and all subsequent
airplanes

419
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GUNNERY EQUIPMENT CONTROLS.

GUN SAFETY SWITCH. Electric power for operation
of gun camera, sight, radar ranging, and guns is con-
trolled by a guarded safety switch (35, figure 1-5) on
the instrument panel. When the switch is at SIGHT
CAMERA & RADAR, secondary bus power is supplied to
the sight and radar equipment, and when the trigger
is pressed, power is available to permit gun camera
operation. Placing the switch at GUNS energizes the
sight and radar and provides power to actuate the
camera when the trigger is pressed. When the switch
is at the guarded OFF position, power is disconnected.

TRIGGER. Primary bus power actuates the gun-firing
and gun camera circuits when the trigger on the con-
trol stick is depressed. The trigger has two depression
positions. With the gun safety switch at GUNS, the first
trigger position reached starts the gun camera and
ammunition boost motors.* The second, or fully de-
pressed position, fires the guns. The guns fire auto-
matically as long as the trigger is depressed and no
jam occurs. With the gun safety switch at SIGHT cAM-
ERA & RADAR, only the gun camera is operative at either
trigger position. When 20 mm guns are installed, the
first depression of the trigger starts the sight camera
and energizes the purge door selector valve so that
utility hydraulic system pressure opens the purge door
for gun, ammunition, and expended link compartment

purging.
Note

If the purge doors fail to open, thereby pro-
hibiting the flow of air to the compartments
requiring ventilation, a door position switch
prevents the gun-firing circuit from being
energized.

As the second trigger depression is released, the guns
stop firing; however, a time delay relay in the purging
system circuit keeps the purging system operating for
5 seconds after the trigger is released.

GUN SELECTOR SWITCH. On late airplanes,t a gun
selector switch (36, figure 1-5), located on the instru-
ment panel, permits selective firing of either upper
guns only or all guns. With the switch at UPPER, the
gunfire control circuit for the left and right lower
guns is opened, preventing operation of these guns.
With the switch at ALL, the gunfire control circuits to
the lower guns are completed, allowing these guns to
be operative. The upper guns can be fired with the
switch in either position.

#*F-86H-1 Airplanes
7F-86H-10 Airplane AF53-1349 and all subsequent
airplanes
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GUN HEATER SWITCH (.50-CALIBER GUNS).
Type J-4 electric gun heaters, one attached to each
.50-caliber gun, are controlled by secondary bus power
through the gun heater switch (figure 1-18), located
on the left forward switch panel. When the switch is
moved from OFF to GUN HEATER, the heaters are opera-
tive.

GROUND FIRE SAFETY SWITCH (20 MM GUNS).
A safety relay connected to the extend side of the land-
ing gear handle opens the 20 mm gun-firing circuit to
prevent accidental firing of the guns on the ground.
This safety relay can be overridden to fire the guns for
bore-sighting purposes by the ground fire safety switch
(hgure 4-9; 19, figure 1-6), located on the armament
control panel or outboard of the rocket projector re-
lease. The switch is guarded in the SAFE position. The
switch must be held in the momentary READY position
to override the landing gear position control safety
relay.

WARNING

The safety relay circuit is protected by the
landing gear control circuit breaker. There-
fore, do not pull the landing gear control cir-
cuit breaker out, especially when on the
ground; otherwise, the safety relay circuit will
not be energized and accidental firing of the
guns will be possible.
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MACHINE GUN (F-86H-1 AIRPLANES)

AUTOMATIC GUN (F-86H-5 AND SUBSEQUENT AIRPLANES)

Section IV

GUNNERY
EQUIPMENT

Figure 4-10

FIRING GUNS.

WARNING

If the .50-caliber guns are fired in continuous
bursts of about 7 seconds or more,
“cook-off” may occur. Short successive firing
bursts with short cooling periods between
bursts also may cause “cook-off” when firing
time of the short bursts totals about 7 sec-
onds. When air firing, except in combat,
a cooling period should follow each burst, to
prevent "cook-off.” A cooling period equal to
4 minutes per 3-second continuous burst will
preclude the possibility of “cook-off.” A “cook-
off” in .50-caliber guns will not damage the
guns or the airplane, since the “cook-off”
round is chambered in the barrel.

Note

"Cook-off” will not occur during air firing of
20 mm guns, because of the limited amount of
ammunition carried in the airplane.

RADAR RANGING. To fire guns using A-4 sight and
radar ranging, proceed as follows:

*F-86H-10 Airplane AF53-1349 and all subsequent
airplanes

Note

When firing at stationary ground targets, or
in case of failure of the automatic funcrion of
the sight, move mechanical caging lever to
CAGE and use sight as conventional 100-mil
fixed-reticle sight,

1. Check that radar inverter light is not on.

2. Place gun safety switch at SIGHT CAMERA & RADAR
to allow a 5- to 15-minute warm-up period (depending
on outside air temperature) for sight and radar. Check
sight mechanical caging lever at CAGE.

3. Place gun selector switch* at UPPER to fire only the
upper guns or at ALL to fire all guns, as required.

4. Sight filament switch at PRIM. If primary filaments
are inoperative, move switch to SEC.

5. Sight dimmer rheostat adjusted to desired image
brilliance.

6. Move sight mechanical caging lever to UNCAGE.

7. Gun heater switch to GUN HEATER if outside air
temperature is below 1.7°C (35°F) on .50-caliber guns

only.

8. Make sure throttle twist grip is at full counter-
clockwise position (radar ranging engaged).

9. Sight selector unit: sight function selector lever at
GUN; target speed switch at TR., HL, or LO., depending
on rate of closure.

10. Gun safety switch to GUNS.

11. Set sight wing span lever to wing span of target
airplane so that manual ranging can be set up in a
minimum of time, should the radar ranging fail.
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12. Radar range sweep rheostat to MAX.

13. Depress sight electrical caging button o stabilize
reticle image, and begin tracking, estimating correct
lead,

14. Afcer radar target indicator light is on, release
sight electrical caging button. (As caging button
is released, reticle will drift down and then back 1o the
correct lead angle.)

Note

1f more than one target is within range along
airplane Right path, make sure radar js crack-
ing desired target. As range is decreased,
reticle should grow larger to span target con-
tinuously, Check range dial against estimazed
range of target. 1f radar has locked on unde-
sired target, rejece it by depressing radar target
selector button on stick grip.

15. Continue tracking target smoothly, without slip-
ping or skidding, for about one second after releasing
caging burtton; then fire,

MANUAL RANGING. To accomplish gunnery if
radar ranging fails {as indicated by the radar target
indicator lighe going out or by improper range indica-
tions), or if at any other time it is necessary or desirable
to employ manual ranging, proceed as follows:

1. Check wing span lever for correct target span
setting.

2. Move rhrotile grip clockwise o engage manual
ranging. Continue to move grip until recicle image
circle is reduced to minimum diameter.

3. Depress sight electrical caging burton to stabilize
reticle image and frame target within reticle circle.

4. Move throctle grip so char rericle circle continu-
ally frames target, and begin tracking.

5. On approaching target range, release sight elec-
trical caging button.

6. After releasing caging burton, continue tracking
rarget smoothly for about one second; then hre,

CAMERAS.

GUN CAMERA.

A Type N9 or AN-NG gun sight aiming point camera
is mounted on the A-4 sight to record the sight reticle
and targer during gun firing, rocket ﬁring. or hombing.
The camera type is designated on the name plate, on
the face of the N9 and on the lefr side of the AN-N6.
To operate the gun camera exclusive of the guns, the
gun safety switch must be positioned 1o SIGHT CAMERA
& RADAR and che trigger depressed. With the gun safety
switch at GUNS, depressing the trigger to the firsc posi-
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tion starts che camera, which will continue w operate
as long as che trigger is depressed, with an overrun
which may be adjusred from € to 3 seconds on N9
cameras and 0 to 5 seconds on NG cameras. For bombing
or rocket fre, the gun camera is not started until the
bomb-rocket release button is depressed to fire the
rockets or release the bombs. For the camera w record
during the entire rocket-firing or bombing run, the gun
trigger must be held depressed, with the gun safecy
switch at SIGHT CAMERA & RADAR. (Refer 1o "Trigger.”)

STRIKE CAMERA.

To record the impact of bombs and rockets against
ground targets, a Type P-2 strike camera with a £5-foor
{530-foor*} magazine is installed in the lower fuselage,
directly aft (or forward®) of the ammunition compart-
ments. When bombs are released or rockets are fred,
the camera automarically takes a rapid sequence of ex-
posures. Sliding doors protect the camera window.
They open by mechanical lickage when the nose land-
ing gear is retracted, or by an electrical acmaror®
nor connected to the landing gear. Defrosting of the
strike camera window is automatically controlled by
the canopy defrost lever. However, if windshield deicing
is being used, the camera defrost outlet is closed.

STRIKE CAMERA TIMER. Some airplanes have a
camera timer (21, fAigure 1.6}, to start and swp the
P-2 strike camera. It is located on the left console just
aft of the rocker projector release. The timer has two
intervals which are adjustable, The camera also can
be mechanically adjusted on the ground for a fixed
overrun of 0 to 3 seconds after the timer ceases opera-
tion. The first timer incerval represents the rime in
seconds from release of the bombs or rockets to stare
of camera operation. This 15 sec before start of the run
with the large timer knob marked "PILOT AD].” The
second timer inctervazl is the camera running time in
seconds for a given pass not including the 3-second
overrun, and must be set by the ground crew with the
small timer knob marked “"PRESET.” The following
tables give interval sectings for total number of passes
to be made and various dive angles and release alticudes
{the conditions chosen are representative of typical com-
bat conditions and requirements):

Use these tables only for conditions known to
be safe. For example, bomb release at 2000 feet
above the target from a 30-degree dive at 650
knots IAS would require more than 2000 feet
altitnde for recovery using a 6 G pull-up.

*F-86H-5 ond subsequent airplanes
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Bosed on releese spoeds ranging from 350 to 650 kaots TAS

AIRPLANES WITH 50-FOOT MAGATIINE

“PRESET" “PILOT ADJ."
NUMBER (RUNMING TEME DIVE RELEASE ALTITUDE (CAMERA DELAY AFVER RELEASE}
OF PASSES PER PASS) ANGLE {ABOVE TARGET) ROCKETS BOMSES

1 30 (Max) Any Under 20,000 feet ¢ 0
2 17 Any Under 10,000 feet 0 0
10,000 o 20,000 feet - 10

3 10 3Q° Under 5000 feet 0 0
5000 to 10,000 feec 4 7

10,000 to 15,000 feet - 14

15,000 ro 20,000 feet - 20

s0° Under 5000 feet 0 0

5000 to 10,000 feet 0 5

10,000 to 15,000 feet - 19

15,000 to 20,000 feet — 16

70° Under 5000 feet 0 0

5000 to 10,000 feet 0 4

10,000 to 15,000 feet - 9

15,000 to 20,000 fect - 14

4 7 30° Under 4000 feet 0 0
4000 to 7000 feet 0 6

7000 to 10,0 feer 5 11

10,000 o 13,000 feet - 15

13,000 to 16,000 feet - 18

16,000 to 20,000 feet - P4

50° Under 4000 teet 0 0

4000 to 7000 feet 0 4

7000 to 10,600 feer £ 8

10,000 co 13,000 feet - 11

13,000 to 16,000 feer — 14

16,000 to 20,000 feet - 18

F0° Uader 4000 feet 0 0

4000 to 7000 feet 0 3

7000 to 10,000 feet 0 6

10,000 to 13,000 feet -— 9

13,000 to 16,000 feet - 12

16,000 to 20,000 feet — 15

AIRPLANES WITH 155007 MAGAZINE
~PRESET" “PILOT ADJ>
NUMBER OF {(RUMNING TIME oIve RELEASE ALTITUDE CAMERA DELAY AFTER RELEASE
PASSES PER PASS) ANGLE (AROVE TARGET) ROCKETS BOMES
Based on ralease spands ranging fram 350 to 650 knots TAS

1 9 3p° Under 4000 feet 0 0
4000 to 8000 feet ] 6

B0OC to 12,000 feet L) 12

12,000 to 16,000 feet — 17

16,000 to 20,000 feet - 22

50° Under 4006 feet 0 )

4000 ta BOOO feet 0 4

8000 ro 12,000 feet 4 9
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PRESEY “PILOT ADLY
NUMSER OF (RUNNING TIME DIVE RELEASE ALTITUDE {CAMERA. DELAY AFTER RELEASE
PASSES PER PASS) ANGLE {ABDYE TARGET) ROCKETS BOMES

12,000 to 16,000 feet - 13

16,000 to 20,000 feer - 17

70° Under 4000 feet 0 0

4000 to 8000 feet 0 3

8000 to 12,000 feet 0 7

12,000 to 16,000 feet - 11

16,000 to 20,000 feet — 15

Bused on release spacds ranging from 350 te 500 kaots TAS

2 3 30° Undet 4000 feet 0 4
4000 to 6000 feet 4 ?

G00C to 83000 feex 5 10

8000 to 10,000 feet 7 13

10,000 to 12,000 feet — 16

12,000 to 14,000 feet - 19

14,000 to 16,000 feet - 21

16,000 to 18,000 feet — 23

18,000 to 20,000 feet — 25

50° Under 4000 feet 0 2

4000 to 6000 feec 0 5

6000 to 3000 feer 4 3

8000 to 10,000 feet 5 10

10,000 to 12,000 feet — 13

12,000 ro 14,000 feet —_ 15

14,000 to 16,000 feet — 17

16,000 to 18,000 feet - 19

18,000 to 20,000 feet - 21

70° Under 4000 feet G 2

4000y 1o 6000 feet 0 4

6000 to 8000 feer 0 6

8000 1o 10,000 feet 4 9

10,000 to 12,000 feet — 11

12,000 to 14,000 feet - 13

14,000 to 16,000 feet — 15

16,000 to 18,000 feetr - 17

18,000 to 20,000 feer - 19

Based on ralecis specds rangleg from 500 to 650 knots TAS

2 3 30° Under 6000 feet 2 5
6000 to 9000 feet 5 9

9000 to 12,000 feet 8 14

12,000 o 15,000 feet - 17

15,000 to 18,000 feet —_ 20

18,000 o 21,000 feet - 24

50° Under 6000 feer 0 4

6000 to 9000 feer 3 &

9000 to 12,000 feet 5 18

12,000 to 15,000 feet - 13
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“PRESET “PILOT ADJ."
NUMEER OF (RUNNING TIME DIVE RELEASE ALTITUDE (CAMERA DELAY AVTER HELEASE)
PASSES PER PASS) ANGLE (ABOVE TARGEY) ROCKETS BOMBES

15,000 to 18,000 feet _— 16
18,000 to 21,000 feet — 19

70° Under 6000 feet 0
G000 to 90060 feer 0 5
9000 to 12,000 feet 4
12,000 to 15,000 feet - 11
15,000 to 18,000 feet - 14
18,000 to 21,000 feer - 17

On F-86H-1 Airplanes, the strike camera is adjustable
for viewing angles ranging from 35 to 70 degrees for-
ward oblique and 105 to 145 degrees aft oblique. On
P-86H-5 and subsequent airpianes, the adjustment
range is from 40 degrees forward oblique to 145 degrees
aft oblfque. For rocket runs on all airplanes, the cam-
era viewing angle should be the most forward oblique
setting (35 degrees on F-86H-1 Airplanes and 40 de-
grees on F-86H-5 and snhsequent airplanes). The fol-
lowing table gives the proper camera viewing angle
for bombing runs. The viewing angle must be preset
on the ground and varies with airspeeds and dive angle
as follows:

AIRSPEED DIVE CAMERA VIEWING
{(ENOTS TAS) ANGLE (DEGREES) ANGLE (DEGREES)
450 30 108
50 114
70 123
550 30 114
50 121
70 151
650 30 122
50 130
70 136
Note

Camera viewing angles are based on 4 10 5 G
pull-up at release to level flight.

CAMERA LENS SELECTOR.

The shutter of the N9 gun camera and the lens of
the strike camera may be adjusted by a selecror switch
(figure 4-9) on the Jeft console with BRIGHT, HAZY, and
pULL positions. The switch is used to adjust the lens by
means of secondary bus power.

BOMBING EQUIPMENT.

Provision is made for the installation of Type 5-2 and

5-2A removable bomb racks on the lower surface of each
wing outer panel. Although the airplane is equipped
with four external store mounting stations, only the
inboard stations may be used for bomb rack installation.
(Ourboard stations can be used for drop tank mountings
only.} Each rack can carry single bombs of various types,
ranging from 250- to 1000-pound sizes. Normally, de-
pressing the bomb-rocket release button on the control
stick energizes the selected circuits for bomb release;
bombs may be dropped singly or simultaneously
(salvoed). The automatic function of the A-4 sight is
used for bomb sighting when releasing bombs of less
than 500-pound size and may be employed to release
these automatically. Separate controls are provided for
normal or emergency bomb release. For emergency re-
lease, bombs may be jettisoned (unarmed) electrically
either when the master armament selecror is positioned
at EXT. STORES JETTISON and the release button is actu-
ated, or when the exterpal stores jewison button is
depressed regardiess of armament selector position. In
the event of an electrical malfunction, the bombs may
be jettisoned mechanically by means of the emergency
jettison handle. A rack may be installed under the Jeft
wing to carry a single special external store. A separate
control panel is provided for operation with the special
store; an additional jettisoning control (mechapical) is
also provided to jettison only the special store.

T-145 CONTROL PANEL

Rafer to Confidential Supplement,
T.0. 1F-86H-TA.

Figure 4-11

SPECIAL EXTERNAL S5TORE.

Refer to Section IV in the Confidential Supplement,
T.O. 1F-86H-1A.
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BOMB LOADING.

The bomb load may consist of one of the following in
stallations:

Two M57Al bombs (250-pound general-purpose)
Two MK-82 bombs (500-pound EX-12)

Two MG4A1 bombs (500-pound general-purpose)
Two T-54 bombs (750-pound general-purpose)
Two E74R2 bombs (750-pound papalm)

Two MK-83 bombs (1000-pound EX-10}

Two M65A1 bombs (1000-pound general-purpose)
One special external store

[eren]

When the special external store is installed
{alone or with any combinarion of drop tanks),
taxiing must be done at low speeds, and short-
tadius turns must be avoided. Brakes must be
applied slowly to eliminate sudden stops. Op-
eration from relatively smooth and hard sur-
faces is mandatory (concrete or "black-top”
surfaces preferred),

BOMBING EQUIPMENT CONTROLS AND
INDICATOR.

MASTER ARMAMENT SELECTOR. The master
armament selector switch, locared on the armament con-
trol panel (Ggure 4-9) on the left console, permits
release selections of bombs, rockets, or drop tanks, and
jettisoning of all external stores by primary bus power.
Three positions of the armament selector are effective to
select mode of bomb release, When the armament
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Because of restricled clearances, do ot Jower wing faps
more thaw 20 deprees (MID position of wing fiap faadie)
when EX-10 bombs or 1000-pound 6F bombs with the
1-142 fiz are carvied,

selector is properly positioned, bomb release circuits are
energized when the bomb-rocker release button on the
control stick is depressed. Bomb release may be selected
for manual or automatic release, and bomb arming is
selective (by means of bomb arming switch) when the
armament selector is in either the BOMB SINGLE 0of BOME
SALVO position. When the armament selector is at the
BOMB SINGLE position and the release button is de-
pressed on early airplanes* not changed by T. O., the
left bomb rack is tripped; a transfer circuit within the
rack permits the right bomb rack to be tripped when
the release burton is depressed again. Early airplanes
changed by T. O. and late airplanest permit selecrive
release. For simultaneous release of the bomb load, the
armament selector should be positioned ar BOMB SALVG.
When the selector is at EXT STORES JETTISON, the bomb
load is jettisoned unarmed when the release button is
depressed; drop tanks are also released if carried. For
other positions of the master armament selector, refer
to “Rocket System Controls.”

*F-86H-1 and F-86H-5 Airplanes
}F-86H-10 and subsequent airplanes
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To prevent accidental release of external
stores, do not press bomb release button on
stick grip while armament master selector
switch is being moved.

BOMB ARMING SWITCH. Bombs are armed by
means of the arming switch, located on the armament
contrel panel (figure 4-9). Power to the arming switch
is supplied by the secondary bus. With the switch at
TAIL ONLY, bombs are armed for delayed detonation.
For bombs 1o explode instzntly on impact, the switch
must be positioned at ARM NOSE & TAIL. The bombs will
be released unarmed if the switch is at GFF. Bomb arm-
ing is not effective except when the armament selecror
is at BOMB SINGLE or BOMB SALVO and the mechanical
fertison handle is in the normal position.

BOMEB RELEASE SELECTOR SWITCH. A two-posi-
tion selector switch, located on the armament control
panel (hgure 4.9), permits selection of either manual or
automatic bomb release by means of secondary bus
power. When the selector switch is at MANUAL RELEASE,
bomb release occurs when the release button on the
control stick is depressed. When the switch is at AUTO
RELEASE and the release button is held closed, the mecha-
nism within the A-4 sight automartically accomplishes
bomb release when the path of the airplane during
bomb run becomes tangent to the bomb crajectory.
During either manual or automaric release conditions,
the correct bomb release point is indicated by automatic
extinction of the sight reticle image.

BOMB SEQUENCE SWITCH. On early airplanes®
changed by T. O. and on late airplanes,t 2 bomb se-
quence switch, located on the armament control panel
(figure 4-9), permits selective release of either right or
left bomb rack first, as desired by the pilot. The bomb
rack not selected will he released when the release
button is pressed again.

BOMB-RCCKET RELEASE BUTTOCN. Bomb and
rocket release circuits are energized (after the master
armament selector is positioned) by power from the
primary bus when the bomb-rocket release button on
the control stick grip is depressed. Used primarily for
normal release of bombs and rockers, the release button
can also effect release of drop ranks and all external
stores, depending on master armament selector posi-
tioning, If necessary, all normal external loads can be
released ac the same time by demression of the release
button when master armament sclection is positioned at
EXT STORES JETTISON. The gun and impact cameras are
started when the release bucton is depressed if the
master armament selector is at BOMB SINGLE, BOMB

Section IV

SALVO, ROCKET SINGLE, or ROCKET 5aLvQ, The release
button must be held depressed when bombs are being
released automatically by means of the A-4 sight.

WARNING

Before actuating bomb-rocker release butron,
make sure master armament selector is posi-
tioned correctly for desired release condition.
Failure to check seleccor positioning may
cause accidental bomb, drop rtank, or rocket
release, or failure of desired store to release.

EXTERNAL STORES JETTISON BUTTON. To jecti-
son 2ll external stores at the same time, a guarded red
push burton (figure 1-10) is provided on the left console.
When cthe button is depressed, all external stores
(bombs, rockets, drop tanks, and special store) are jetti-
soned at the same time from lefr and right wings. Re-
gardless of cthe position of bomb or rocket arming
switches, bombs and rockets are dropped unarmed
when the exrernal stores jettison button is actuared, as
the arming circuit is interrupted when the button is
depressed. The jetrison control is operable whenever
bactery power is available, as the jettison circuit receives
electrical power from the battery bus.

Rockets cannot be jettisoned electrically when
the airplane is on the ground, as the jettison
circuit is interrupred when the weight of the
aitplane is on the landing gear.

EMERGENCY JETTISON HANDLE. The emergency
jertison handle (24, figure 1-5) is located to the left of
the instrument subpanel. If the electrical jettison re-
lease fails, the emergency jertison handle can be used
to release all external load except the special store.
Bombs, rockets, or drop tanks are mechanically re-
leased, independently of any of the electrical release
systems, when the emergency jettison handle Is actu-
ated, To jettison the gutboard tanks only, the emer-
gency jettison handie should be turned 45 degrees
clockwise and ther pulled out about 314 inches. When
the handle is pulled straight out to its full extension
(abourt 6 inches), all external stores are released ar the
same time. The bomb and rocket arming circuits are
interrupted automatically whea the emergency jettison
handle is pulled, and bombs or rockers are dropped un-
armed, regardless of the position of the bomb or rocket
arming switches.

*F-86H-1 and F-86H-3 Airplanes
7F-86H-10 and subsequent airplanes
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SPECIAL STORE JETTISON HANDLE. To jettison
the special store in case of an electrical release failure,
the mechanical release handle (31, fignre 1-3) oo the
Jeft instrument subpanel above the landing gear handle
should be pulled to its full extension (about 2 inches).

A-4 SIGHT BOMB RELEASE INDICATOR. When
the sight controls are set for the bombing function, the
sight will indicate bomb release. During the bombing
run, the proper bomb release point (point at which the
path of the airplane becomes tangent to a bomb tra-
jectory) is indicated by automatic extinction of the
reticle image circte and dot. This indication occurs
whether the bomb release system is set for auromartic or
manual release.

BOMB RELEASE,

To release bombs using the A-4 sight, proceed as
folows:

WARNING

‘To avoid damage 10 the airplane, do not use the
automatic function of the A-4 sighc for bomb-
ing operations involving bombs of 500-pound
size or heavier, as these bombs tend to strike
portions of the airplane under this or any
negative G release condition.

T. O. 1F-B6H-1

1. Check that the radar inverter warning light is out.

2, Gun safery switch at SIGHT CAMERA & RADAR to
allow a 5- 10 15-minute warm-up period (depending on
outside air temperature} for the sight. Check sight
mechanical caging lever at CAGE,

3. Sight filament switch at PRIM. If primary filament
is inoperative, set switch to SEC.

4, Sight dimmer rheostat adjusted for desired rericle
image brilliancy.

5. Move sight mechanical caging lever to UNCAGE,

6. Master armament selector set at BOMB SINGLE for
single release or BOMB SALVO for simultaneous release.

7. Set bomb sequence switch as desired (early air-
planes* changed by T. O. and late airplanest).

8. Sight function selector lever to BOMB.

9. Bomb release selector switch at MANUAL RELEASE
for selective release or AUTO RELEASE for release by
means of the A-4 sight.

10. After sighting target and before starting ap-
proach, set bomb arming switch at ARM NOSE & TAIL
or TAIL ONLY.

11. Ser strike camera timer to desired delay.i

12. Bomb-target wind control turned from ROCKET
GUN 0 known or estimated targer and wind velocities.

*F-86H-1 and F-36H-5 Airplanes

1F-86H-10 and subsequent airplanes

{F-86H-5 Airplane AF52-2092 and all subseguent
airplanes

Because of restrivted clearances, de not lower wing liaps
more than 20 degrees {MID position of wing flap handls)
wher EX-10 bombs or 1008-pound 6P bombs with tie
7-142 fin are cattied.
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13. Make approach to target that will give desired
dive angle during bombing run.

14. Depress sight electrical caging button to stabilize
reticle image before pushing over into dive.

15. Place reticle image dot on target.

16. After establishing dive, keep dot on target and
release electrical caging button. If automatic release has
been selected, depress bomb-rocket release button at this
point.

17. Track smoothly, keeping dot on target.

18. On an automaric release, bomb release will occur
automatically at correct release point, as indicated by
the disappearance of the reticle circle and dot. If release
is manual, depress bomb-rocket release button as circle
and dot are extinguished.

BOMB EMERGENCY RELEASE.

To jettison normal bomb load (unarmed) and drop
tanks, any of the following methods may be used:

1. Position master armament selector at EXT STORES
JETTISON and depress bomb-rocket release button mo-
mentarily.

2. Depress external stores jettison button on left con-
sole. (Position of master armament selector is inef-
fective.)

ROCKET FIRING
ORDER

Section IV

3. To jettison only the bomb load and retain drop
tanks, position master armament selector at BOMB SALVO
and arming switch at OFF, and depress bomb-rocket re-
lease button.

4. In case of an electrical malfunction, pull emer-
gency jettison handle straight ourt to its fully extended
position (about 64 inches) to jettison bomb load and
drop tanks mechanically.

LOW-ALTITUDE BOMBING SYSTEM (LABS).*

Refer to Section IV in the Confidential Supplement,
T. Q. 1F-86H-1A.

ROCKET SYSTEM.

Four removable, zero-rail rocket launcher assemblies
may be installed to permit mounting eight 5-inch HVA
rockets or four high-performance air-to-ground rockets.
The launchers are fitted to the lower surface of the wing
outer panels, two on each side. Two HVA rockets, one

*F-86H-1 Airplane AF52-1979 and all subsequent
airplanes

F-80H-1-08-1A

Figure 4-12
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mounted directly below the other, or one high-perform-
ance rocket is hung from each launcher assembly. The
Type A4 gun-bemb-rocket sight is used for aiming che
rockets, and controls are provided for normal or emer-
gency rockee release. Gun and strike cameras are oper-
ated automatically when rockets are hired. (Refer to
“Cameras.”) Normal rocket release, single or automatic,
is done electrically by means of a rocket projector re-
lease, which controls the firing sequence. Rockets may
be salvoed unfired, either armed or unarmed. Rockets
may be jettisoned simultaneonsly and unarmed through
either the master armament selector and the bomb-
rocket release button, or the external stores jettison but-
ton. In an emergency, the rockets may be jettisoned
mechanically by the emergency jettison handle.

ROCKET SYSTEM CONTROLS.

SIGHT SELECTOR UNIT, Refer to “A-4 Sight Con-
tmis-'li

BOMB-ROCKET RELEASE BUTTON. Refer to
“Bombing Equipment.”

MASTER ARMAMENT SELECTOR. Four positions of
the master armament selector, located on the armament
control panel (figure 4-9), are effective for selecting
rocket refense (primary bus) : ROCKET SINGLE and ROCKET
AUTO for normal rocket firing, and ROCKET SALVO and
EXT STORES JETTISON for dropping rockets rather than

Flote Rockets canot be jstrisoned or satwed slectricaily when
the dirplene & on Me ground, ds these eircuits are ia-
operative with ihe weight ¢f the airplane on the gear.

T. O. 1F-B6H-1

firing them. Normal rocket fire is done when the
master armament selector is positioned for the de-
sired mode of release and the bomb-rocket release
button is depressed. This also auromacically starcs the
gun and strike cameras, With the selector at ROCKET
SINGLE, one rocker is fired each time the release button
is depressed; with the selector at ROCKET AUTO, all
rockets are fired in trein when the button is held de-
pressed. Automatic firing ceases when the button is re-
leased. When the selector is positioned to 80CKET
SALYO, the rockets can be dropped from the mouats
simultaneously by means of the bomb-tocket release
button. Rocket nose fuze arming is selective during
this type of salvo release, even though the rockets are
dropped rather than fired. Rockets and drop tanks may
be jettisoned electrically by movemenr of the master
armament selector 10 EXT STORES JETTISON and depres.
sion of the bomb-rocket release bucton. All rockets will
be jettisoned simultanecusly and vnarmed.

ROCKET FUZE (ARMING) SWITCH. Arming of the
rocket nose fuze is controlled by secondary bus power
through the rocket fuze (arming) switch, located on
the armament control panel (figure 4-9). When che
switch is ar INST., the rocket nose fuze is armed upon
release to provide instantaneous detopation on contact.
The nose fuze is unarmed when the switch is ac DELAY
or OFF; however, when the rocket is fired, an internal
fuze is primed and will cause delayed detonation after
impact. During take-offs, the arming switch should
always be OFF. Nose fuze arming is selective during
salvo release, but for rocket jertison release, the nose
fuze is unarmed, The internal fuze is inoperative during
jettisoning.

ROCKET PROJECTOR RELEASE (INTERVALOM-
ETER). Rockei-firing sequence during normal and
automatic release is controlled by primary bus power
by means of a rocket projector release (20, figure 1-6),
located on the aft left console. When the master arma-
ment selector is at ROCKET SINGLE, one rocket is fired
each time the bomb-tocket release button is depressed,
and the projector release automatically maintzins the
correct firing sequence for each successive release. When
the master armament selector is at ROCKET AUTO and
the release bucton on the control stick grip is depressed,
the projector release fires rockets in sequence at about
ljp-second intervals as long as the release button is
held depressed. A numbered dial, visible through 2
window in the projector release housing, indicates the
rocket to be fired. The dial is set at the cime of rocket
loading and should be at 1 when a normal complement
of rockets is carried. The reset knob is used to select
telease of any particular rocket in case of misfire or
ather malfunction during a “single’” release,
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Note

If the lower rocket fails to fire during a nor-
mal release, the upper rocket on the same
movnt cannot be fred. The unfired rockets
should be jettisoned in a safe area. Jettisoning
is not selective; all rocket stations jettison si-
multaneously,

EXTERNAL STORES JETTISON BUTTON. Refer
to “Bombing Equipment Controls and Indicator.”

EMERGENCY JETTISON HANDLE. Refer to
"Bombing Equipment Conuols and Indicator.”

ROCKET JETTISON TEST SWITCH. A means of
checking the rocket jettison circuit oa the ground is
provided by a manually operated test switch located on
the canopy deck test switch panel,

If switch is closed while rockets are installed
on launcher, rockets will be jettisoned.

FIRING ROCKETS.

Sight and armamenc controls should be set as follows
for rocker firing:

1. Check radar inverter operation (warning light
out).

2. Gun safety swirch at SIGHT CAMERA & RADAR to
supply power to the sight; allow 5- o 15-minute warm-
up (depending on outside air temperature) period for
sight. Check sight mechanical caging lever at UNCAGE,

3. Sight function selector lever to ROCKET,

4. Master armament selector set at ROCKET SINGLE or
ROCKET AUTO.

5. Rocker fuze (arming) switch at INST, or DELAY (in
flight).

6. Rocket setting lever at 5 HVAR and at intended
dive angle. (On airplanes equipped with the variable
sight selector unir, ser rocket depression angle selector
at desired position.)

7. Before initial rocket firing, make sure rocket pro-
jector release diai is set at 1 to ensure proper release of
all rociers carried.

8. Sight filament switch at PRIM. If primary filaments
are inoperative, set switch at SEC.

9. Sight dimmer rheostat adjusted to obtain desired
reticle image brilliancy.

10. Set camera delay timer to desired delay.*

11. Make approach to target that will give desired
dive angle during firing.

*F-86H-5 Airplane AF52-2092 ond dll subsequent
airplanes
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12, Before pushing over into the dive, depress sight
electriczl caging button to stabilize reticle image.

13. Put reticle image dot on rargec.

14. After establishing dive, keep dot on target and
release electrical caging button.

15. Track smoothly, without skidding or slipping,
keeping dot on target for abour 3 seconds; then depress
bomb-rocket release button 1o fire rockess,

ROCKET EMERGENCY RELEASE.

To salvo rockets unfired, proceed as follows:
1. Master armament selector at ROCKET SALVO.

2. Rocket fuze {arming) switch OFF. (Internal fuze
is inoperative when rockets are salvoed.}

3. Press bomb-rocket release button to salvo all rock-
ets simultaneously.

To jettison rockets unarmed, follow one of the follow-
ing procedures:

1. Master armament selector EXT STORES JETTISON,
and depress bomb-rocker release burton momentarily
to jertison all external stores.

2. Push external stores jettison burton (left console).

3. In case of an electrical malfunction, jettison all ex-
ternal stores by pulling out emergency jettison handle
to its full extension (about G614 inches).

MISCELLANEOUS EQUIPMENT.

ANTI-G SUIT PROVISIONS.

Air pressure for the anti-G suit bladders is taken from
the final stage of the engine compressor and is then
roured through a pressure-regulating valve to the suir
attachmeant fitting. The line from the regulating valve to
the attachment firting passes through the quick-discon-
nect fitting on the front of the sear so that the line will
sever automatically upon ejection. The pressure-regulat-
ing valve (1, figure 1.6) on the left aft conscle regu-
lates air pressure to the suit and permits inflation of the
suit only when positive G is encouncered. The valve
operates automatically and begins o function at
about 1.75 G whether the cap has been moved to
the HI (clockwise) or LO (counterclockwise) detent.
‘When the valve is at 20, 1 psi of air pressure is exerted
in the suit for each additional 1 G increase; when valve
is at HI, 1.5 psi is delivered per G increase. Depressing
the button on top of the valve permits valve operation
to be checked manually and also allows the suit to be
inflated momentarily when desired. Use of the suir in
this manner will lessen fatigue during prolonged flights.

DATA CASE.

The darta case is located in the right side of the aft fuse-
lage. Access to the data case is provided by a hinged
door marked “"FIRE FIGHTING, FUEL PROBE, AND
DATA ACCESS DOOR.”

A3t
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MAP CASE.

The map case and aircrafr report holder (9, figure 1-7)
1s located on the aft right console, below the canopy sill.

CHECK LIST.

The pilot's check list is stowed above the right console.

REAR-VISION MIRROR.

An adjustable rear-vision mirror is suspended from the
inner upper surface of the canopy, just aft of the canopy
bow.

PILOT'S PROTECTIVE HOOD.

Some airplanes may be equipped with a pilot's pro-
tective hood which is made of white canvas duck
material and which moves on mertal guides attached ro
the canopy.

MOORING EQUIPMENT.

Mooring rings are furnished in the mooring and jacking
kit. On nontactical missions, mooring and jacking
kits are stowed in the left rear ammunition container.
Two fuselage frttings and two wing fittings are provided
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for attaching the mooring eyes. Both fuselage fittings
are on the lower surface of the fuselage on the airplane
centerline. The forward mooring ring is screwed into
the jack pad fitting, just aft of the nose wheel door;
the aft mooring ring is screwed into a ficting forward
of the tail-pipe aperture. The wing mooring rings screw
into threaded holes outboard of the 200-gallon wing
tanks. All mooring-ring fittings are identified by suit-
able markings on the adjacent skin. When the airplane
is tied down for extreme weather, it should be headed
into the wind, with the rudder locked and wheel chocks
installed. A V4-inch cable or ¥4-inch rope should be used
for tie-down.

PROTECTIVE COVERS.

The removable covers, furnished for protecting the air-
plane while it is on the ground, include a cockpit
canopy and intake duct cover, an air intake duct shield,
a tail-pipe cover, and a pitot tube cover.

Intake duct shield and tail-pipe cover should
not be installed until engine has cooled, to pre-
vent formation of excessive moisture.
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GENERAL.

Cafefl.ll attention must be i,':l\“'” W the nstrument
markings (figure 5-1), as che limitations shown on these
inscruments and noted in the captions are not necessarily
repeated in the text of this or any other section,

ENGINE LIMITATIONS.

All normal engine limitations are shown in figure 5-1

ENGINE OVERSPEED.
Engine speeds of more than 104% rpm under any con-
dition necessitate engine overhaul.

ENGINE OVERTEMPERATURE

Should any one of the following conditions occur, the
engine must be removed for inspection:
During starting (309 engine rpm or less)—
® Exhaust temperature exceeds 975°C, even if only
momentarily.
® Exhaust temperature stabilizes at any temperacure
within the range of 875°C o 975°C. (Momentary
peaking is permissible in this range as long as
exhaust temperature gage pointer is in constant
motion. )

Transient operation (30% engine rpm or higher)—
® Exhaust temperature exceeds 875°C, even if only
momentarily.
Steady-state operation—
® Exhaust temperature exceeds 650 C, even if only
momentarily.
Note
Sceady-state temperature operating limit is
6407 C. If temperature inadvertently drifts into
the range of 6407 C-650°C, retard throttle as

required to maintain temperature below the
640°C operating limit.

Section ¥V

Section

I'he temperature and duration of all overtemperature
operation must be entered on DD Form 781 (formerly
Form 1).

AIRSPEED LIMITATIONS.

LANDING GEAR AND WING FLAP LOWERING
SPEEDS.

Limit airspeed for lowering the flaps is 220 knots LAS.
For airplanes which have the cable stop on the aft hinge

of the nose wheel door, the limit airspeed for lowering
the gear is 220 knots 1AS. For airplanes which do not
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have the cable stop on the aft hinge of the nose wheel
door, the limit airspeed for lowering the gear is 200
knots IAS. Gear or flap lowering above the limit speed
may cause damage to the fairings, doors, or operating
mechanisms.

LANDING LIGHT EXTENSION SPEED.

The landing lights are designed for extension only on
the final approach after the landing gear and wing flaps
are lowered. Do not lower the landing lights at speeds
above 220 knots 1AS.

CANOPY OPENING SPEED.

The canopy is not to be opened in fight. During taxi-
ing, the canopy may be operated at speeds not over
50 knots IAS. If canopy is operated at speeds above this
value, damage to canopy operating mechanism will
result.

MAXIMUM ALLOWABLE AIRSPEEDS.

The maximum allowable airspeeds for the airplane
are shown in figures 5-1 and 5-2. The limits shown in
figure 5-1 are for the airplane with no external load.
The limits shown in figure 3-2 are for the airplane when
carrying various external loads.

INSTRUMENT
MARKINGS

.« BASED ON ALL FUEL GRADES

*For acceleration limitations with specific
external loads, refer to ‘‘Acceleration
Limitations,” this section.

TIONS, this section.

‘HRER! 1||l]
% 40

5-2

ELERATION
& UNITS

AIRSPEED INDICATOR

1 For airspeed limitations with specific ex-
ternal loads, refer to AIRSPEED LIMITA-

T. O. 1F-86H-1

MINIMUM SPEED FOR FIRING 20 MM GUNS.

On some airplanes equipped with 20 mm guns, the guns
must not be fired at airspeeds below 425 knots 1AS. These
airplanes can be identified by a placard installed on the
canopy rail on the left-hand side of the cockpit. The
placard reads: "DO NOT AIR FIRE GUNS BELOW
425 KINOTS 1.A.S.” This restriction against firing the
guns at lower airspeeds has been imposed until certain
changes in the gun gas purging system have been made.

WARNING

Do not fire the guns on F-86H-5 Airplanes
AF52-2091 and -2097 chrough -2119. Tests
have shown that dents and cracks may
develop in the nose section of these airplanes
just forward of the gun blast panels during
gun firing.

DROP TANK RELEASE SPEEDS.

The limit airspeeds for symmetrical release of drop
tanks are shown in figure 5-4. These airspeeds represent
the limits imposed 1o assure that rtanks will clear the
airplane when released. For limir airspeeds when jet-
tisoning drop tanks singly, based on lateral-directional
control capabilities of the airplane, refer to “Asym-
metrical Store Limitations,” and see figure 3-5 in this
Section.

ACCELEROMETER"

B 733 G Moximum positive
B-30G Maximum negative
NOTE
For F-86H-5 and subsequent airplanes,
accelerometer must be marked in ac-
cordance with the temporary limits,

which are:
6 G Maximum postive
-2 G Maximum negative

M 4 IMUM ALLOWABLE AIRSPEEDT

600 knots 1AS, Mach 1.0, or air-
speed where wing roll is exces-
sive, whichever is lower.

% On cirplanes which do not incorporate
the cable stop on the aft hinge of the ada
nose wheel door, maximum gear-down
airspeed is 200 knots IAS.

Limiting hand will show the limit
airspeed of 600 knots IAS or the
indicated airspeed that corresponds
to Mach 1.0, whichever is lower.

Maximum gear- and flaps-down

airspeed: 220 knots 1AS. § L 8BH1-51-2E

Figure 5-1
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HYDRAULIC PRESSURE

UTILITY HYDRAULKC SYSTEM FLIGHT CONTROL
FLIGHT CONTROL NORMAL ALTERMATE HYDRAULIC
HYDRAULIC SYSTEM SYSTEM
l 1 HYD
650-2550 psi Malfunction within system— ®Normal only if system is en- PRESS. 4
unit operation sluggish gaged and contrels are operating
BEEE 2550-3200 psi MNormal —when systems are Normal when controls are not in use :.:rusclug 0<
in operation* 1 )
Y
B 3200 psi Maximum Maximum N
| a 3200-4000 psi Engine-driven pump com- Normal only if emergency over-
pensator failure ride handle is pulled

* For static (no-flow) condition, goge pressure should indicate 2900-3200 psi.

EXHAUST TEMP

[Er==N 200°C Minimum
= 200°C to 577°C Continuous l/ EXHAUST
BN s40°C Maximum (Toke-off and Military |
Power—30 Min Max) _ °C XI00
== 875°C te 975°C Starting Only (Momentary Peaking \
Permissible in This Range as Long
as Gage Pointer is in Constant
Motion).
==} 975°Ct Max During Start Only
tRefer to warning on hot starts and
transient operation in starting procedure,
Section Il
n  OIL
40 preSS. 807
;20 PST 00 S
e
OIL PRESSURE FUEL FLOW
B 20 psi Minimum BN 350 Ib/hr Minimum
20-45 psi Continvous 480—12,000 Ib/hr Continuous
o 45 psi Maximum
TACHOMETER ;
88% Minimum Cruise
88%-96% Continuous
96% Max Coniinuous (Operation Above
This Li'nited to 30 Min Max)
f——rt 100% Take-off und Military Power

F-86H-1-51-3D
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AIRSPEED AND ACCELERATION LIMITATIONS

OUTBOARD ! ! F\
STATION
ROCKET
STATIONS

INBOARD STATION

CONFIGURATION G-LIMITATIONS AIRSPEED LIMITATIONS
F-B&H-1 F-B&H-5 AND
AIRPLANES SUBSEQUENT
AIRPLAMES

7.33 + 6.0 Mach 1.0, 600 knots IAS, or airspeed where

NO EXTERNAL LOAD G { s ! .
—3.0 —2.0 wing roll is excessive, whichever is lower.

Above 25,000 feet—Mach 1.0
+6.0 +5.0 Below 25,000 feet —Mach .95
-3.0 —2.0 NO CONTINUOUS ROLLS

ANY OF THE FOLLOWING STORES AT
INBOARD STATIONS:
+ 4.0 + 4.0 Mach .9 or 500 knots IAS, whichever is lower.
TWO TYPE Il OR IV 120-GALLON DROP TANKS 2.0 2.0 No abrupt maneuvers, no continuous rolls,
—dhe T ke

EIGHT 5 IN. HVA ROCKETS

rate of roll limited to 90 degrees per second.

Above 25,000 feet—Mach 1.0
Below 25,000 feet —Mach .9 or 500 knots IAS,
whichever is lower

TWO TYPE | OR Il 120-GALLON DROP TANKS

Above 25,000 feet—Mach 1.0
Below 25,000 feet —Mach .8
NO CONTINUOUS ROLLS

Mach 1.0, except avoid buffet regions if en-

+ 6.0 +5.0 countered.

- 3.0 —2.0 Mach 1.0, except avoid buffet regions if en-
countered. Avoid excessive yaw above Mach

TWO 1000 LB GP BOMBS WITH T-142 FINS
TWO 1000 LB EX-10 BOMBS

TWO 750 LB NAPALM BOMBS

NO CONTINUOUS ROLLS

Above 25,000 feet—Mach 1.0
Below 35_.000 fel_ai —Mach .85

Above 25,000 feet—Mach 1.0
Below 25,000 feet —Mach .9

Mach .70
+ 5.0 +5.0 Mach 1.0.

TWO 750 LB GP BOMBS OR TWO 500 LB GP
BOMBS WITH T-127 FINS

TWO 500 LB EX-12 BOMBS OR TWO 250 LB GP
BOMBS WITH T-147 FINS

TWO 500 LB GP BOMBS

TWO NAA TYPE | OR Ill 200-GALLON
DROP TANKS

TWO 5 IN. HVA ROCKETS AT OUTBOARD
ROCKET STATIONS PLUS ANY OF THE FOL-
LOWING STORES AT THE INBOARD STATIONS:
Above 25,000 feet—Mach 1.0
Below 25,000 feet —Mach .85
+6.0 +5.0 NO CONTINUOQUS ROLLS

x _ " Above 25,000 feet—Mach 1.0
3.0 2.0 Below 25,000 feet —Mach .95 or 550 knots
1AS, whichever is lower
NO CONTINUOUS ROLLS

TWO 1000 LB GP BOMBS WITH T-142 FINS

TWO 1000 LB EX-10 BOMBS

F=B6H-1-93=-13C

Figure 5-2
5-4
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NOTE

* LOAD FACTOR LIMITS FOR
F-86H-5 AND SUBSEQUENT
AIRPLANES ARE TEMPORARY
PENDING COMPLETION OF
STRUCTURAL DEMONSTRA-
TION.

* POSITIVE G-LIMITS FOR ROLL-
ING PULL-OUTS ARE 2/3 OF
LIMITS SHOWN. NEGATIVE
G-LIMIT FOR ROLLING PUSH-
DOWNS IS —1.0G.

CONFIGURATION | G-LIMITATIONS AIRSPEED LIMITATIONS
F-86H-1 F-86H-5 AND
AIRPLANES SUBSEGQUENT
AIRPLANES
TWO 5 IN. HVA ROCKETS AT OUTBOARD
ROCKET STATIONS PLUS TWO NAA TYPE | OR
il 200-GALLON TANKS AT OUTBOARD STA-
TIONS PLUS ANY OF THE FOLLOWING STORES
AT INBOARD STATIONS:
¥ 5.0 #F 5.0 Above 25,000 feet—Mach 1.0
TWO 1000 LB GP BOMBS WITH T-142 FINS —2.0 —2.0 Below 25,000 feet —Mach .B5
) NO CONTINUOQUS ROLLS
| Above 25,000 feet—Mach 1.0
TWO 1000 LB EX-10 BOMBS Below 25,000 feet —Mach .95 or 550 knots 1AS,
whichever is lower
NO CONTINUOUS ROLLS
= - = 5 e - - e % = = T = = Ll o TS —TET I
TWO NAA TYPE | OR IlIl 200-GALLON DROP
TANKS AT OUTBOARD STATIONS AND ANY
OF THE FOLLOWING STORES AT THE INBOARD
STATIONS:
Mach .9 or 500 knots |AS, whichever is lower,
TYPE Il OR IV 120-GALLON DROP TANKS +4'° +4'° No abrupt maneuvers, no continuous rolls,
—2.0 —2.0 rate of roll limited to 90 degrees per second.
' Above 25,000 feet—Mach 1.0
TWO TYPE | OR Il 120-GALLON DROP TANKS Below 25,000 feet —Mach .9 or 500 knots IAS,
whichever is lower
. Above 25,000 feet—Mach 1.0
EIGHT 5 IN. HVA ROCKETS Below 25,000 feet —Mach .95
NO CONTINUQUS ROLLS
Above 25,000 feet—Mach 1.0
TWO 1000 LB GP BOMBS WITH T-142 FINS Below 25,000 feet —Mach .8
NO CONT[NUOUS__R_O_I.I.;
+5.0 [ +5.0 Above 25,000 feet—Mach 1.0
TWO 1000 LB EX-10 BOMBS —-2.0 _2.0 Below 25,000 feet —Mach .9 or 550 knots |AS,

TWO 750 LB NAPALM BOMBS

TWO 750 LB GP BOMBS OR TWO 500 LB GP
BOMBS WITH M-128 FINS

TWO 500 LB EX-12 BOMBS OR TWO 250 LB GP
BOMBS WITH T-147 FINS

TWO 500 LB GP BOMBS

whichever is lower

Above 25,000 feet—Mach 1.0. Avoid excessive
yaw above Mach .9.
Below 25,000 feet —Mach .9
NO CONTINUQUS ROLLS
Above 25,000 feet—Mach 1.0
Below 25,000 feet —Mach .85

Above 25,000 feet—Mach 1.0
Below 25,000 feet —Mach .9

Mach .70

F-86H~1-93~14D




Section V

T. O. 1F-86H-1

HOW TO USE CHAR'l':A Select your indicated airspeed.

OPERATING FLIGHT LIMITS

CLEAN AIRPLANE

MAX ALLOWABLE 7.33 G

A Trace vertically to your flight altitude.
|

A Move horizontally to the left angd
find the maximum G you can g
that airspeed and altitud
stalling.

(F-B6H-1 Airplanes anly)

MAX ALLOWABLE 5 iG | TEMPORARY)

(F-B6H-5 and subsequent airplanes)

PAALIEN MAX ALLOWABLE -2 G
N (TEMPORARY)
ot ;

[F-86H-5 and subsequent airplanes)

Figure 5-3

ASYMMETRICAL STORE LIMITATIONS.

If conditions require take-off with an asymmerrical
external store loading, if an asymmerrical loading con-
dirion is encountered during flight, or if it is desired
to drop a single store from a symmerrical loading con-
dition in flight, the penetration limitations given in
figure 5-5 should be observed. It should be noted that
there is a definite relationship berween drop tank
release limits given in figure 5-4 and asymmetrical
store penetration limits given in figure 5-5. While you
may safely fly down to a certain low speed with the

5-6

airplane asymmerrically loaded and sull maintain ade-
quate lateral-directional control, you cannot jettison
the 200-gallon drop tanks with stuka fins at the same
speed, since the tank will not separate cleanly from
the airplane.

PROHIBITED MANEUVERS.

The airplane is restricted from performing the follow-
ing maneuvers:
1. Snap rolls or any snap maneuvers.
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DROP TANK tFor Types Il and/or IV 120-gallon drop tank s are:
RELEASE LIMITS bl 2000 et trom_ cight;
above Mach .8 (or 400 kr
NOTE For asymmetrical release ever is higher). i~

limits, referfo "Asymmetrical Stores Above 20,000 feet—Release from slra‘l,f

Limitations,"’ in this section. abibie Mack .82
DROP T "”s'.?gi';sm ORIGINAL STUKA FIN
TANKS b o FIN (FIN WITH END PLATES)
o GINGLE Ok | NOT RECOMMENDED FOR DROP; DROP AT ANY SPEED ABOVE
At OUTBOARD = HOWEVER, IN EMERGENCY, DROP 220 KNOTS IAS. IN AN EMER-
AT 275 KNOTS IAS OR ABOVE. GENCY, DROP AT ANY SPEED.
120- DROP AT ANY SPEED
GALLON NBOARD SINGLE (Types | and Il only).
NOT RECOMMENDED FOR DROP;
HOWEVER, IN EMERGENCY, DROP
AS NEAR CRUISING SPEED AS
PRACTICAL. NOT RECOMMENDED FOR DROP;
120: INBOARD DUAL HOWEVER, IN EMERGENCY, DROP
GALLON AS NEAR CRUISING SPEED AS
PRACTICAL.
F-B8H=1-83=-12E

Figure 5-4

Tempronany
SPEED BOUNDARIES
FOR ASYMMETRICAL EXTERNAL STORES JETTISON OR PENETRATION

CONFIGURATION ASYMMETRY AT MINIMUM MAXIMUM

Qutboard Station

Only
__________ 150 Knots IAS « | 500 Knots IAS

Inboard Station

One Store on One Wing Only
or
Two Stores on One Wing and

One Store on the Other Wing Only
Two Stores on One Wing Only t Qutboard
or and
Two Full Tanks on One Wing Inboard 170 Knots IAS*| 470 Knots IAS
and Two Empty Tanks on the Stations
Other Wing t

speed to jettison 200-gallon drop tanks NOTE: Any airspeed limitation for @ symmetrical
| with stuka fins is 220 knots IAS. configuration which is mﬁg stri tha

v shown above should also
Recommended Under These Conditions cal configurations. e

Figure 5-5
5-7
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GENERAL.

This airplane is the latest of the Sabre series and is de-
signed to serve a two-fold purpose as a fighter-bomber.
Many of the flight qualities of the previous Sabres have
been retained; however, by necessity this airplane is
heavier because of a stronger airframe and the external
loads it will carry. The added weight affects some flight
handling characteristics, as well as increases indicated
airspeeds during take-off and landing operations. The
completely hydraulic flight control system enables you
to handle this airplane with comfortable stick forces
throughout its entire speed range. The horizontal stabi-
lizer is somewhat larger than the previous Sabre's
horizontal stabilizer, giving you very powerful pitch
control. In some cases, you may find the flight controls
too sensitive at first, but as you become familiar with
this airplane, the light stick forces will present no
problem. However, during your familiarization, be
careful not to use abrupt fore and aft motions on the
stick, as they may result in overcontrolling. Some air-
planes have wing leading edge slats to improve lateral-
directional controllability at low speeds and to reduce
the stalling speed. In addition, the slats increase avail-

PAGE
Level-flight Characteristics ... ... 6-7
Maneuvering Flight T 6-10

Flight With External Loads ... ... .. 613
Vortex Generators ... 616

able G-loads before stall at high altitudes and Mach
numbers. The specific differences in flight character-
istics berween the two wing leading edge configurations
are discussed in the applicable paragraphs of this sec-
tion. The basic handling qualities have been thoroughly
investigated and are included in this section. Successful
handling of this airplane demands that you fully under-
stand what it will do and the relationship of speed to
weight and load factors. The airplane has no dangerous
tendencies.

MACH NUMBER.

In this section, speeds are generally given in terms
of Mach number rather than indicated airspeed. Speed
references are presented in this form because to relate
a flight characteristic to an indicated airspeed, it would
be necessary to know the different airspeed for every
alritude at which that particular characteristic occurred.
When a flight characteristic is related to Mach number,
however, the characteristic occurs at the same Mach
number regardless of altitude and varies only in inten-
sity, depending upon changes in altitude. When indi-
cated airspeed is compared with Mach number, it will be

6-1
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Figure 6-1

found that the lower the altitude, the higher the indi-
cated airspeed for a given Mach number. This higher
indicated airspeed is a result of the greater pressure
forces that air exerts at lower altitudes. Consequently,
although a specific handling quality occurs at the same
Mach number at all altitudes, che effect on the airplane
and on its control varies. At low altitudes, the effect could
even be dangerous. Therefore, use of the Machmeter is
very advantageous in high-speed and maneuvering flight.
The Machmeter also provides an excellent means of
obtaining maximum range. Maximum range is obtained
by flying at high altitude and holding a constant Mach
number and constant throttle setting. (The exact power
sercting and Mach number depend upon airplane gross
weight at the start of cruising flight. Refer to Nautical
Miles per Pound of Fuel charts in the Appendix of the
Confidential Supplement, T. O. 1F-86H-1A.) Constant
Mach number cruising is economical, because, as fuel is
consumed, reducing gross weight, the airplane climbs
siightly as long as flight is maintained at the same Mach
number and throttle setting. This means that at a con-
stant Mach number, the airplane automatically seeks the
optimum cruising altirude for the particular gross
weight, thereby providing maximum range. If the air-
speed indicator is used to obtain maximum range, you
must know and select a different airspeed for each slight
change in airplane gross weight. Since the airplane

6-2

capabilities include high-speed, high-altitude opera-
tion, you should become very familiar with the Mach-
meter and know how to use it to obrain maximum
performance from the airplane. A Mach number chart
(figure 6-1) illustrates the variation of indicated air-
speed with altitude for given Mach numbers.

STALLS.

The stall characteristics of this airplane are typical of a
swept-back wing type of fighter airplane. The swept-
back wing has a characteristic of a higher angle of at-
tack ar the stalling point than you would experience in
a straight-wing airplane. The stall warning in this air-
plane issatisfactory during approach to accelerated stalls,
See figure 6-2 for stall speeds for various configurations.

AIRPLANES WITH SLATS.

On airplanes with slats, mild to moderate airplane buffet
precedes the straight-through, unaccelerated 1 G stall.

AIRPLANES WITHOUT SLATS.

On airplanes without slats, the complete absence of
stall warning during the approach to an unaccelerated
1 G stall requires that the recommended approach and
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touchdown speeds be closely adhered wo during landing
maneuvers. Stall characweristics for airplanes without
slats are definitely ioferior to those for airplanes with
slats. ‘The nonslatted wing gives little or no buffer
warning and causes an abrupt yaw accompanied by a
roll before the stall point,

UNACCELERATED STALLS.

The power-on stall speeds shown in figure 6-2 (with
gear and flaps either up or down) are slightly lower
than power-off values for the same gross weight because
of che added lift derived from engine thrust ar high
angles of acteack. If the airplane is trimmed longira-
dinally inte a stall, the push forces required for recovery
will be high, bur not uncomforrable.

AIRPLANES WITH SLATS.

On airplanes with slats, unaccelerated stalls with gear
and flaps down are preceded by a light, general air-
plane buffer about 10 knots above the stall and a rud-
der buffet of medium intensity just before the stall.
Without power, the stall point will be noted by a
slight pitching motion, and the nose will drop seraight
through without appreciable roll. Unaccelerated stalls
with gear and flaps up (with or without power) are
preceded by a light rudder and airplane buffet about
10 10 20 knots above the stall, the buffeting becoming
heavy just before the srall. The seall itself is character-
ized by a slight pirching, with the nose dropping as
the airplane rolls about 10 degrees at the srall point.

AIRPLANES WITHOUT SLATS.

On airplanes without slacs, unaccelerated stalls (stalls
at 1 z) in any configuration occur without any notice-
able general airframe buffer. The first indication of a
stall is a slight yawing tendency as the stall is ap-
proached. This is followed by an abrupt roll and yaw
in either direction. Below this speed, it is difficult to
keep the wings level. These stalling characteristics are
the same with gear and flaps up or down. Likewise,
external loads, such as external wing tanks, do noc alter
this scall pattern of yaw and roll tendencies. The stall
speeds shown in figure 6-2 for airplanes without slats
are predicated on this roll and yaw initiation and there-
fore must be closely observed to prevent accidents.

ACCELERATED STALILS.

An accelerated stall (often termed a “high-speed stall™}
is primarily a stall char occurs while pulling more than
1 G. It results from pulling into a tight turn and rapidly
increasing G through the buffet region w the stall
point, Be alert for the buffer warning that precedes
the stall,

LOW.S5PEED ACCELERATED STALLS.

Low-speed accelerated stalls are usually preceded by
a mild airplane buffet. On airplanes withour slats, stall

Section Vi

onset is always characterized by yaw and wing roll.
The amount of rol! depends on the amount of G ap-
plied and is usually difficult to control as it becomes
more pronounced. You should keep constantly alert
to detect the onset of a stall, because the mild huffer
that constitutes a stall warning may escape your atten-
tion. Once a pending sall is recognized, reduce back
pressure immediarely and use power to avoid excessive
loss ef altitude near the ground. On most F-86H Air-
planes without slats, wing roll tendency ar stall is to
the right. In left-hand traffic patterns, if wing roll
develops because of approaching stall, most airplanes
without slats will tend to roll over the top of the turn. In
righc-band craffic pacterns, these airplanes will tend to
roll under the turn, resulting in an extreme airplane atti-
tude. Therefore, on airplanes without slats, recom-
mended pattern speeds must be carefully observed.
These recommended speeds are a calculated percentage
above srall, Since the airplane atritude would be more
extreme in a stall during righe-hand turns, 1t is espe-
cially important to maintain the recommended speeds
in right-hand traffic patterns.

HIGH-SPEED ACCELERATED STALLS.

An impending high-speed accelerated stall is preceded
by a distinct warning in the form of airplane buffes
As the stall is approached, you will notice a considerzable
increase in the buffet. On airplanes with slats, cthe buf-
fet will decrease noticeably when the slats open.

WARNING

A high-speed accelerated stall below 25,000
feer can cause damage to the airplane, or it
can cause you to black out and possibly lose
control.

Whenever you are pulling G, be alert for any signs of
general airplane buffet; be prepared to relax back pres-
sure and, if necessary, to apply forward stick pressure
to avoid the srall. However, it is permissible to fly in
the buffet region, provided you do not exceed the limit
load factor of the zirplane. Although the use of the
horizontal scabilizer as che primary longitudinal con-
trol offers more positive control than can be obrained
by means of the conventional elevator, caution still
should be exercised. To prevent inadvettent highspeed
accelerated stalls, do not pull back abruptly, especially
while the speed brakes are opening. Also, do not trim
out all feel during pull-outs.

STALL RECOVERY.

Stall recovery is made in the normal manner by apply-
ing forward stick and increasing power. If the gear

6-3
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STALL SPEEDS ...

g NO EXTERNAL LOAD,
0 L : " POWER OFF"

*FOR MILITARY POWER STALL / *FOR MILITARY POWER STALL
SIPEEJS, SUBTRACT & KNOTS. SPEEDS, SUBTRACT 5 KNOTS.

WITH EXTERNAL LOAD,
POWER OFF-

‘OR MILITARY POWER STALL
SPEEDS, SUBTRACT 5 KNOTS.

*FOR MILITARY POWER STALL
SPEEDS, SUBTRACT & KNOTS,

F-86H-1-03-40B

Figure 6-2
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oo oo o KNOTS IAS

BN
s AIRPLANES WITH SLATS L IR

WITH OR WITHOUT

IAS—KNOTS EXTERNAL LOAD,

POWER OFF"

LOAD
FACTOR—G,

ANGLE OF
BANK-DEG

and/or flaps are down, you must be careful to avoid
exceeding the maximum permissible gear- and flaps-
down airspeed during stall recovery.

PRACTICE STALLS.

During a stall and recovery, the normal altitude loss
will vary from 500 to 2000 feet. Because you might acci-
dentally kick the airplane into a spin during these
maneuvers, stalls should not be practiced below 15,000
feer altitude.

SPINS.
NORMAL SPINS.

The airplane has been spin-tested with no external
load, 200-gallon drop tanks installed, gear and flaps
up, gear and flaps down, speed brakes open, speed
brakes closed, and power on and power off. Spin char-
acteristics for these configurations are similar. The nose
of the airplane pitches up at the beginning of the first
turn of a spin and then pitches down as the spin devel-
ops, with the airplane rolling into the turn. Further
turns result in a combined pitching and rolling oscil-
lation. On airplanes with slats, the magnitude of the

oscillation is somewhat greater. On spins to the left,
the zirplane in all configurations tends to hesitate half-
way through the first turn in a steep, nose-down
attitude before the spin continues. There is no signifi-
cant difference in time per turn berween ailerons neutral
and ailerons with the spin. For airplanes with slats,
spin rates are about 25 percent less than for airplanes
without slats. Altitude loss per turn is somewhat higher
for airplanes with slats. The airplane will not enter a
spin if ailerons are held against the direction of spin
tendency at entry condition. However, if ailerons are
applied against the spin after the spin has developed,
the rotational rate will increase and recovery may be
delayed, even using the recommended technique. Spins
to the right are generally faster than spins to the lefr.
If a spin is accidentally entered with gear and flaps
down, airspeed may exceed placard limits during recov-
ery. Therefore, retract gear and flaps immediately upon
spin recovery, to avoid structural damage. Intentional
spins with external loads installed are prohibited. If
a spin is accidentally entered with external loads in-
stalled, use normal recovery technique; if the spin does
aot stop within 112 turns after recovery control appli-
cation, jetrison external loads and repear normal recov-
ery technique.

6-5
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SPIN RECOVERY.
To recover from a spin, proceed as follows:

1. Retard throttle to IDLE upon spin entry, to pre-
vent excessive altitude loss.

2. Apply full opposite rudder, followed immediately
by well forward stick and neucral ailerons,

3. If normal recovery technique Fails, trim airplane
nose-down and release all comtrols. Abour twe turns
will be required, but che airplane will recover itself,

Because confusion may exist as a result of
the high rotational rates during a spin, you
should make positive conirol movements by
orienting control positions to the cockpit, to
ensure ajlerons neutral and stick forward
recovery.

® Do not hold stick back during recovery,
since this will prevent recovery.

® If horizontal stabilizer s trimmed airplane
nose-up, airplane may not recover “hands
off " Therefore, move stick forward to assist
ecovery.

® Do not apply zilerons against a spin either
during spin or recovery, since this will
adversely affect the spin (increase the rota-
tional rate) or, during recovery attempt,
may prevent recovery.

@ After recovery controls are applied, spin
rotation will speed up momentarily before
ratation is stopped. Do not be misled into
thinking thar spin recovery is not effective,
and do not change contra) positions until
you are positive recovery is not being
accomplished.

Flight test data indicates that about 7000 fect is the
terrain clearance required to complete a recovery from
a normal spin. To effect recovery from 2 ope-turn spin
(plus a one-turn recovery and pull-our), the altirude
loss will be about 6500 feet. Therefore, if you get
into a spin with less than 7000 feet terrain clearance,
eject, since the margin of safety is (oo small to try a
recovery. Practice spins generally should be entered at
abour 30,000 o 35,000 feet alticude,

6-6
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FLIGHT CONTROL EFFECTIVENESS.
AILERON CONTROL.

In the low-speed range, the ailerons have control power
similar to thac of airplanes with conventional control
systems. However, in the cruise Mach number region,
the ailerons offer considerably greater roll ability. Until
you are familiar with aileron effectiveness, be careful
not to overcontrol in making abrupt or consecutive
rolls. At low altitudes, however, during high-speed
flight, i.e., below 5000 feet at speeds over 570 knots,
the aileron control naturally becomes sluggish. The
maximum rate of roll throughout the entire speed
range is shown in figure 6-6. Because of the use of both
a normal and ‘an alternate flight control hydraulic sys-
tem, each being irreversible, no “boost-out” provision.
is necessary, Therefore, in this airplane, pacticular care
is not necessary in wmaintaining lateral (rim. Should the
flight control normal hydraulic system fail, automatic
change-over to the alternate system occurs instantane-

ously, with no reduction in aileron contro! power or
increase in pilor effort.

HORIZONTAL TAIL CONTROL.

In the low-speed range, conirollability with the all-
movable, hydraulically powered tail is comparable to
that with a conventional control system. At high Mach
numbers, it is definitely superior, since control effective-
ness is not reduced by compressibility. This more posi-
tive and effective action enables you to recover more
readily when conditions of G-overshoot or stall are
encountered. Until you become familiar with the ef-
fecriveness of chis type of coatrol, use care to avoid
overconwrolling, particularly in formation flight.

RUDDER CONTROL.

The conventional, cable-operated rudder provides di-
rectional control during take-off and landing at lower
airspeeds. At higher airspeeds, the inherent stability of
the airplane is such that coordinated maneuvers can be
made with minimum use of the rudder.

TRIM TAB CONTROL,
AILERON AND HORIZONTAL TAIL.

Trim tabs are not necessary oo either the ailerons or
horizonzal tail because of the features of the type of
controd system utilized. The hydraulic actuators at these
surfaces do not transmit air loads to the pilot; there-
fore, control stick feel is simulated by an artificial feel
system. Actuating the related trim coptrols merely re-
locates the neurral (no-load) position of the stick so that
stick forces are “'zeroed"” for a particular flight speed
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and attitude. To the pilot, this relocation of the neutral
(no-load) position of the stick is identical to the result
obtained from trim tab operation on a conventional

control system,

Do not trim into turns or aerobatic maneuvers
to reduce stick forces.

RUDDER.

The rudder trim tab is electrically controlled and actu-
ated and is used to “zero” rudder pedal forces for a
particular airspeed or flight attitude.

SPEED BRAKES.

Whenever deceleration is desired, and particularly in
high-speed turns or during formation flight, the speed
brakes may be opened without producing objectionable
buffeting or changes in trim. An additional advantage
in use of speed brakes is that they enable a steeper ap-
proach on a target at a given airspeed. In a pull-out,
recovery may be effected with minimum altitude loss
by first opening the speed brakes and then pulling the
maximum permissible G.

Section VI

WING SLATS.

Wing leading edge slats are installed on some airplanes
to reduce stalling speeds in both accelerated and unac-
celerated flight. However, whether open or closed, they
do not appreciably change the action of the airplane
during normal flight. The slats are fully automatic in
operation and, depending upon the angle of attack and
airspeed, float to closed, partially open, or fully open
positions. Reduction in airspeed extends the slats; con-
versely, increase in airspeed causes the slats to retract.
Figure 6-3 graphically illustrates slat characteristics for
the airplane for varying G-loads and Mach numbers
when at combat weight at 35,000 feet. At recommended
climb and cruising flight Mach numbers, the slats will
not open. However, the slats will be open at low climb
and cruise Mach numbers.

LEVEL-FLIGHT CHARACTERISTICS.

LEVEL-FLIGHT STABILITY.

The stability characteristics of the airplane during
speed changes from trim (near 1 G) are satisfactory.
There are no stick reversal tendencies, and stick forces
are light but positive. Any increase or decrease in air-
speed from trim requires corresponding push or pull

s B S S S A
(COMBAT WEIGHT—35,000 FT)

Figure 6-3
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LOW-SPEED FLIGHT CONDITIONS ... ctar anp riaps nown

[ 220 T

220 WITH EXTERNAL [

LOAD |
SOLID LEADNG EDGE AIRPLANES

NO EXTERNAL LOAD

200 2

INDICATED AIRSPEED—KMNOTS
IAS—KNOTS

«TWO 200 GAL TANKS RETAINED PLUS
700 LB FUEL RESERVE (NO BOMBS)
TTWO 200 GAL TANKS PLUS

TWO 1000 LB GP BOMBS

pntt B

) 1700 LB FUEL RESERV'S
21 23 15 16 17 8

GROSS WEIGHT—=1000 LB

I.ATTED LEADING EDGE AIRPLANES. . .witH OrR WITHOUT EXTERNAL LOAD

INDICATED AIRSPEED—KNOTS

Fowrcg.ﬂﬂ |
— T 11 T = 1 FLAPs HALF DOWN 20 DEG
| ! y $APPROXIMATELY 700 LB FUEL RESERVE, WITH
| OR WITHOUT TWO 200 GAL TANKS
17 18 19 20 21 22 23 24
GROS5 WEIGHT—1000 LB [F-86H-1-03-152]
Figure 6-4
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forces. On airplanes without slats, a change in airspeed
from trim requires slightly more stick force than on
airplanes without slats. As altitude is increased, the
stick forces required to bandle the airplane tend to
increase slightly.

LOW SPEED.

The handling characteristics during low-speed, level
flight are satisfactory, provided you carefully control
airspeed when near the siall range. (See figure 6-4.)
Except for a high angle of attack during take-off and
landing, the airplane handles like a straight-wing fighter.
‘The stabilizer remains effective when near the stall
range; however, as stall is approached in airplane with-
out slats, an abrupt roll-off may occur which is difficult
to catch with aileron or tuddet. Do not allow the posi-
tive response of the stick movement fore and aft to
give a false sense of lateral control. Special attention
should be given to the take-off and landing speeds
shown in Section II.

CRUISE SPEED.

En the medinm- to high-speed range, handling charac-
teristics are considered good about all three axes (roll,
pitch, and yaw). Compared to a conventional elevator,
the controllable horizontal tail is mare effective and is
considerably more sensitive because of the faster air-
plane response to small stick movements. Therefore, it
is advisable not to try close-in formation flight until you
are accustomed to the control response. You will
probably notice that the airplane is more sensitive to
small fore and aft stick motions berween .8 and .9 Mach
number at low altitudes. This is more noticeable in air-
planes without slarts.

HIGH SPEED.

Stability and control in high-speed flight are unaffected
by compressibility up to about .95 Mach oumber,
with the exception of a slight flattening tendency in
the stick force gradient for 1 G flight berween .85
and .9 Mach number, At speeds about .95 Mach oum-
ber, the normal nose-up tendency becomes more pro-
nounced and requires steadily Increasing push forces
and forward stick movement to increase the speed of
the airplane, As in other speed ranges, the use of the
controllable stabilizer resulrs in positive and immediace
atrplane reaction. The control power of this tail con-
figuration is particulacly noticeable above 500 knots
1AS, especially in turbulent air. Cartion should be used
until you become familiar with the longitudinal con-
frol power available in this airplane. Wing heaviness,
which may begin ar about .96 Mach number, is con-
trollzble at medium and high altitudes. At low altitudes,
however, where high indicated airspeeds are encoun-

Section VI

tered, this wing heaviness may become a limiting factor.
To regain positive control, reduce power, open speed
brakes, and pull up to dissipate excess speed.

WING ROLL.

All B-86 Airplanes are subject to a wing roll condition.
However, this characteristic is not of much concern ex-
cept on certain airplanes which exhibit a strong tend-
ency toward wing roll at high indicated airspeeds. This
so-called wing roll or wing heaviness can be caused by
two different flight influences. One is an influence in-
duced by increasing the indicated airspeeds. The other
results from a reduction in aileron control at high Mach
numbers. The effect of increasing indicated airspeed
works as follows: Slight variations in the angle of inci-
dence between left and right wing panels may cause
you to use a Jirtle aileron to hold a wings-level attitude
at Jow speeds. This aileron displacement causes an aero-
dynamic twisting moment to be applied ro the wing.
As the airspeed increases, so does the twisring moment,
and in such a direction that more than aileron angle
must be used to regain wings-level trim. More aileron
angle, in tarn, means more wing twist, and so on. It can
be seen that if incidence variations berween left and
right wing panels on certain airplanes are sufficiently
lazrge, it is possible to reach maximum aileron control
before obtaining maximum level-flight speed near sea-
level altitudes. It is possible ro zlleviate this rendency,
on those airplanes which peed an excessive amount of
aileron for trim, by rigging the wing flaps to counter-
act the basic roll tendency. High Mach number wing
heaviness is caused as follows: The aileron effectiveness
is substantizlly reduced at a speed beginning around .95
Mach number. If, for example, the effectiveness fell to
one-fourth of its value at low Mach numbers, and the
amount of aileron required to hold the wings level at
low Mach numbers were about one degree, then the
amount of aileron required at high Mach numbers
would have to be increased ro 4 degrees. Io addirion o
this, standing shock waves will gradually form over
each wing panel and may be at slightly different chord-
wise locations. Since the standing shock waves can
disturb the aitflow behind them, they may induce a
difference in lift berween wing panels. This condition
may add to the effect caused by the reduction in aileron
control. Flap rigging to alleviate wing rell due to high
indicated airspeeds will not help wing roll caused by
high Mach numbers. It can be seen that, as the airplane
altitude changes, the separate effects of indicated air-
speed and Mach number on wing roll will combine in
varying proportions. Generally, you should be aware
of this wing heaviness characteristic of the particular
airplane you are flying, so as to amticipate wing roll
during combat at altitude, and also to make the required
allowance during high-indicated-airspeed, low-level
passes.
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MANEUVERING FLIGHT.

MANEUVERING-FLIGHT STABILITY.

The stick forces produced during maneuvering flight
are relatively uniform throughout the full speed and
altitude ranges of the airplane, At very high Mach num-
bers and also at speeds below 200 knots IAS, the stick
forces required to obtain a given G increase slightly.

Although this increase in stick forces may appear some-
whar unusual during your first few hours of flight time
in this airplane, remember that the absolute maximum
stick force requived wt all airspeeds always remains
within your normal control capabilities, since it is sup-
plied artificially. In addition, the use of an artificial feel
system allows the high Mach number range of the air-
plane to be exploited fully.

MANEUVERABILITY.

Maneuvers can be done with relative ease at all Mach
numbers and airspeeds. All maneuvers can be per-
formed with very little rudder action. The airplane
is near its peak efficiency in maneuvering in the climb
and cruise speed range, thus ensuring excellent han-
dling qualities and combat performance. At all alti-
tudes, more G can be pulled before stall on airplanes
with slats than on airplanes without slats. Therefore,

MANEUVERING
CHARACTERISTICS

LOAD FACTOR—G

MACH NUMBER .1

{COMBAT WEIGHT AT 35,000 FT)

T. O. 1F-86H-1

maneuverability is increased at high altitudes on air-
planes with slats. See figure 6-5 for a comparison of
maneuvering characteristics between airplanes with
slats and airplanes without slats. The maximum rate of
roll (figure 6-6) at any one altitude occurs near the best
climb speed for that altitude, and the peak airplane G
response for the pull force you exert occurs in this speed
range. Although speed is of primary importance, several
other factors enter into any discussion of fighter maneu-
verability: climb potential, radius of turn, and time to
turn. Climb potential is the difference between the
graphical curves of the power available and the power
required for straight-and-level flight. The difference
between the two curves represents the excess thrust or
power available for maneuvering flight, i.e., the extra
power available to increase speed, increase rate of climb,
or pull more G. The point of greatest difference be-
tween the two curves is the best climb speed. For the
clean airplane, this best climb speed increases from
about .76 Mach number at sea level to about .83 Mach
number at 35,000 feet, then remains constant above that
altitude. (See figure 6-7.) The best Mach number range
at any given altitude is from the best climb speed to
the maximum practical speed. Therefore, to maintain
the maximum possible speed advantage, always fly at or
above the best climb speed in combat. Below best climb
speed, the rate of climb falls off rapidly and it also takes
much longer to accelerate to high speed.

.+« SLATTED VS NON~-SLATTED WING

Figure 6-5
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MAXIMUM
RATE OF
ROLL

Py
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Figure 6-6

TURNING-RADIUS CONTROL.

Radius of turn or rime 1o turn is important because
determines whether you can bring vour guns 1o bear on
a rarget or cease being a rarget yourself. At any constant
Mach number. radius of rurn increases with an increase
in altitude and also increases with an increase in air-
speed. These two facrors are of primary importance to
the control of turn radius, and both may be udlized o
advantage in combar. If a loss of altitude 1s a disadvan-
tage in combat, a reduction in speed may be used in
rurning-radius control. One method of slowing down
is to exchange excess speed for altitude. as in a sharp
climbing turn or Immelmann. Another is to pull into
a maximum usable-G level turn and, if necessary, open
the speed brakes as required, remembering o ease off
on the stick while the brakes are opening o maintain
the same G. In either case, be careful o prevent the
speed from falling below the best climb speed.

RECOMMENDED SPEED FOR MINIMUM-RADIUS
TURNS.

The recommended speed for misimum-radius turns is
the best climb speed at any alutude. Therefore, in com-
bat, you should not turn with a slower airplane (which
generally has a lower best climb speed) because it would
outturn your airplane every time. You would gain a

distinct advantage by inducing a faster airplane (which
generally has a higher best climb speed) o turn with
you. If operating above best climb speed, open the speed
brakes or lose speed by gaining altitude to make the
fastest practical turn, but do not allow the speed to drop
below that for best climb. If operating at or very near
best climb speed, use full throttle to make the fastest
practical turn, pulling only enough G to allow the best
climb speed to be maintained. These, of course, are only
general rules of procedure; in actual practice, situations
may arise in which further loss of speed or even loss of
altitude to maintain speed is desirable. The best climb
speeds are shown in figure 6-7.

DIVES.

DIVES AND ACCELERATED FLIGHT.

in high Mach number dives and maneuvers, airplane
stability is good. Stick forces are relatively light, and
the airplane is easily controllable up to the limit Mach
numbers and load factors that may be applied.

G-OVERSHOOT.

A distinctive characteristic of the airplane with which
you must become completely familiar is its response
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te rapid pull-outs at higher Mach numbers. Because of
the basic pitch characteristics at these Mach numbers,
flight conditions can possibly be encountered in which
the G-limit is exceeded inadvertently. The conditions
at which this overshoot or “dig-in"’ may occur vary with
Mach number, altitude, gross weight, and G. However,
it is not necessary to remember the various combina-
tions of these factors in order to avoid overshoot. ‘The
overshoot is likely to begin at the buffer boundary, that
is, at the G at which you notice a distinct increase in the
vibration or buffet of the airplane. This buffer increase
or boundary is the warning of impending overshoot.
To avoid overshoot and resultant possible damage to
the airplane, observe the G-limits of the airplane and
be prepared to immediately decrease the rate of pull-omt
when encountering buffet. This does not mean Hight
cannot be made in the buffet region, but it does mean
that pulling up rapidly ioto the buffer region is dan-
gerous, Because of the higher available load factor be-
fore buffer on airplane withour slats, familiarization
with airplane response during rapid pull-outs is recom-
mended, particularly in the medium altirude range
(15,000 to 30,000 feet). Remember, zithough the con-
trollable horizontal rail permits effective and positive
corrective action, it does not prevent initiation of over-
shoot.

RUDDER BUZI.

During high Mach number dives (abour 1 Mach number
at high altitudes and .94 Mach number at medium and
low altitudes), you may encounter a high-frequency
rudder vibration called “rudder buzz.” This condition
is not a normal characteristic and should not be con-
sidered as such. It should not occur when the rudder
damper, which is designed to prevent the buzz, is prop-
erly installed and serviced. I rudder buzz is encountered,
reduce speed rapidly by a low-load pull-out. Any ab-
normal vibration during high-speed dives should be
recorded in the DI Form 781.

DIVE RECOVERY.

Because of the airplane trim changes which occur
during pull-ups ar high Mach numbers, the following
procedure is recommended for recovering from high
Mach number dives or maneuvers:

L. Open speed brakes.

2. Pull stick back as necessary to execute desired
pull-out.

ALTITUDE LOSS IN DIVE RECOVERY,

The alticude lost during dive recovery is determined by
four interdependent factors: (1) angle of dive, (2) alti-
tude at stare of pull-out, (3) airspeed ar start of pull-out,
and (4) G maintained during pull-out. Because these
factors must he considered collectively in estimating the
altitude required for recovery from any dive, their rela-
tionship is best presented io chart form, as shown in

512
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During dive recoveries at jow altitude, wse cqution to
avoid overstressing the airplane, because excelient elevator
effectiveness and Iipht stick forces make /t easy to exceed
e G-limitations of the airplane.

figure 6-8. Note that one of the charts is basedon a 4 G
pull-out, and the other on a 6 G pull-out. Compare the
altitude lose during a recovery from a 4 G pull-out with
that lost during recovery from a 6 G pull-out; also com-
pare the effects of variations in the other three factors.
Remember that a value obtained from either chart is
the altitude lost durinmg recovery—not the alisiude at
which recovery is complered. Therefore, in planning
maneuvers that involve dives, consider first the altirade
of the terrain and then ase the charts to determine the
altitude at which recovery must be started for pull-out
with adequate terrain clearance. In using the charts,
you should allow for the fact that without considerable
experience in this airplane, you cannot determine ex-
actly what your dive angle and speed are going to be at
the start of the pull-out. If you come out of a split *§”
or other high-speed maneuver in a near-vertical dive,
speed builds up rapidly. Consequently, until you know
the airplane well, go into the chart at the highest speed
and dive angle you might expect to reach after com-
pleting your maneuvers. If, for instance, you are in a
90-degree dive at an airspeed above .8 Mach number
and you wait until 10,000 feer above the terrain to start
your pull-out, you will have to make a 6 G pull-out;
a 4 G pull-out will not permit you to clear the terrain,
(See figure 6-9.) Maneuvers should be planned so that
if they end in a near-vertical dive, the airplane may
be pulled on through to a shallower dive angle before
the speed becomes excessive, or oo low an altitude is
reached.

Note

It is a good idea to memorize a few specific
conditions from the dive charis so that you
have a basis for judgment on pull-outs,
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BEST CLIMB
SPEED

NOTE

Initiate cruise when rate of climb
decreases to approximately:
1500 fpm — No external load
or single stores
1000 fpm — Dual stores

69
Airplanes with slats
DUAL STORES
m—  Airplanes without slats
.63 .66 J0O

57 .6 65 .67

5 .54 -61.62

.5 .6 .7

MACH NUMBER

T2
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60,000 FT
50,000 FT
J5 .78.79 .82.83.84 40,000 FT
.76 79 .82.83 30,000 FT
NO EXTERNAL LOAD
J3 .80 .82 20,000 FT
78 81 10,000 FT
T6 79 SEA LEVEL

.8 .9

F-G5H-1-93-518

Figure 6-7

LETDOWN.

Normally, the most economical letdown speed with a
clean airplane is .8 Mach number with the throttle at
IDLE. For emergency letdown, descent can be made in
minimum time by a vertical dive (power on, if avail-
able), and the rate of descent is limited only by the
maximum allowable airspeed and/or Mach number.

FLIGHT WITH EXTERNAL LOADS.

Flying qualities of the airplane are essentially unaf-
fected by drop tanks or externally mounted armament.
However, because of the increased drag and weight
when external stores are carried, naturally take-off dis-
tances will be greater and rate of climb and acceleration
will be reduced. Also, maximum level flight and diving
speeds will be somewhat lower than for the clean air-
plane, the reduction in speed depending on the type of
stores carried. Airplane stability and control are unaf-
fected by the presence of rockets, and dives up 1w the

maximum speed obtainable can be performed without

difficulty. Excessive buffeting of the wing flaps, aileron
vibration, and/or lateral oscillation, depending on the
type of external stores carried, will be present at speeds
in excess of the established limits. (Refer to “Airspeed
Limitations” in Section V.) Vibration or oscillation in-
creases as Mach number increases and, at slightly higher
Mach numbers, the buffeting becomes so pronounced
that it can be felt in the control stick. Bomb dropping
is evidenced by a momentary pitch-up of the airplane;
however, the pitch-up is not objectionable, since the
airplane immediately returns to trim.

ASYMMETRICAL STORE EFFECTS.

Adding a drop tank or armament store under the
wing alters the flow or pressure distribution around
the wing in that area so that there is a loss in lift.
The actual number of pounds of lift lost because of the
presence of the store grows rapidly as the indicated air-
speed increases. The ailerons steadily lose their power
as the indicated airspeed increases, because the wings
twist when they are deflected. It may he anticipated,
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ALTITUDE LOSS IN
DIVE RECOVERY

INDICATED AIRSPEED—KNOTS
35,000 200

ALTITUDE
AT
START

OF .
PULL-OUT
(FEET)

ALTITUDE LOS
AT CONSTANT B UlLte

PULL-OUT
(FEET)

F=iH-1-03-0A

Figure 6-8

6-14



ALTITUDE LOSS
AT CONSTANT
6 G PULL-OUT
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INDICATED AIRSPEED—KNOTS

ALTITUDE

PULL-OUT
(FEET)

ALTITUDE
LOSS
DURING
PULL-OUT
(FEET)

Section VI

/ A'I

SELECT APPROPRIATE CHART DEPENDING UPON ACCELERATION (4 G OR 6 G)

TO BE HELD IN PULL-OUT; THEN—

USE CHARTS.

Enter chart at altitude line nearest actual altitude
at start of pull-out [for example, 20,000 feet).

On scale along altitude line, select point nearest the
IAS at which pull-out is started (350 knots 1AS).

Sight vertically down to point on curve of dive angle
(70°) directly below airspeed.

Sight back horizontally to scale at left, to read
altitude lost during pull-out {constant 4 G pull-out,
5700 feet; constant 6 G pull-out, 3800 feet),

F=86H=1=83=10A
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RECOVERY STARTED AT 10,000 FT AND 535 KNOTS IAS(.95 MACH NUMBER)

30 DEG
DIVE 60 DEG
DIVE VERTICAL

‘ DIVE

L
> B

6,000 fr

4,000 fFT

2,000 FT

8600 FT LOSS

Recovery is impossible ot 4 G unless speed is
‘reduced belaw 450 knots [AS (.8 Mach number).

F-86H-1-83-11

Figure 6-9

therefore, that at some high indicated airspeed, the
ailerons no longer would be able to hold the wings level
if asymmetrical stores were carried. The greater the
asymmerry (either weight or installation), the more the
condition is aggravated. Of course, a minimum speed
also exists below which the ailerons cannot produce
enough rolling moment o offset a certain lateral unbal-
ance of weight. These effects are in roll. In addition, the
effect of an asymmerrical external store configuration
in yaw is to cause a sideslip in order to maintain con-
stant heading. Naturally, rudder pedal forces become
high and rudder trim has to be used. However, rudder
trim loses effectiveness at high Mach numbers and,
therefore, a high-speed limirt is created. The effect of
various combinations of asymmetrical external stores
on either roll or yaw is summarized in figure 5-5 as
minimum and maximum speed boundaries berween
which you should stay. If you have taken off with, or
somehow attained, an asymmetrical external loading
configuration in flight, do not penetrate beyond the

6-16

speed boundaries for the applicable asymmetrical con-
dition; and if you plan to make an unbalanced jertison
from a symmetrical external configuration, make cer-
tain you are within the applicable boundaries.

VORTEX GENERATORS.

To minimize buffer caused by shock waves becrween
89 and .95 Mach number, a series of small vanes (figure
6-10) are installed on the underside of the horizontal
tail and on the fuselage below the horizonrtal rtail.
Installation of these vanes eliminates the turbulent
airflow which produces the buffet; and, with the elimi-
nation of the rurbulent airflow, airplane drag is also
reduced. These vanes are termed "'vortex generators'
because they create small whirlpools of air, commonly
called "vortexes.” These vortexes stir up the slow-
moving air found close w the fuselage, thus allowing
the smooth flow of air to continue further aft on the
fuselage before becoming turbulent.



T. O. 1F-86H-1 Section VI

Figure 6-10
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COMPRESSOR STALL.

The possibility of compressor stall is unlikely during
operation on the main fuel system. However, in the
event of main fuel regulator malfunctions, improper
fuel scheduling, or inlet guide vane failure in the open
position, a compressor stall may occur during any rapid
advancement of the throttle, Should the main fuel regu-
lator malfunction, rapid throttle advancement may
inject more fuel into the combustion chambers than the
engine can safely use for acceleration at the existing
rpm. The burning of this addirional fuel increases the
pressure ratio across the compressor, beyond the point
where the compressor can operate in an unstalled condi-
tion. Stall occurs because of attempting to exceed the
amount of "lift" of which the individual compressor
stages or blades are capable. During stall, an alternate
breakdown and build-up of airflow occurs, resulting in
a pulsating condition characteristic of stalled operation.
If the engine is allowed to continue operation in a

Section VIl

stalled condition, combustion temperatures can increase
until serious damage occurs to the turbine section of the
engine. A roaring, pulsating noise and heavy vibration
accompany compressor stall and may precede any engine
instrument indication of changing engine conditions.
In addition to the pulsating noise and vibration, the
following indications of compressor stall may be pres-
ent, depending upon the severity of the stall: rapidly
rising exhaust temperature, failure of the engine to
accelerate, a long flame from the til pipe, and loss
of thrust, If the stall is encountered during a rapid
engine acceleration, action should be taken to eliminate
it by immediately retarding the throttle. In flight,
the throttle should be readvanced slowly while care-
fully monitoring exhaust temperature. However, if
after the throttle is retarded, exhaust temperature con-
tinues to drop below 100°C, flame-out has occurred,
and an air start should be attempted. (Refer to "Engine
Air Start” in Section IIL) In general, injection of exces-
sive fuel into the engine art altitudes below 25,000 feet
tends to cause compressor stall. Above this altirude,
flame-out usually results. The inlet guide vanes are
utilized to maintain compressor air flow and pressures
for optimum acceleration through the crirical range
(below 7000 rpm). Failure of the inlet guide vanes in
the open position creates compressor flow conditions
which can result in stall during rapid throttle advance-
ment when engine rpm is in the critical range. (Failure
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of the guide vanes in intermediate positions results in
less violeat stall conditions.) The stall characteristics
and recovery procedures outlined in this paragraph are
applicable to compressor stall resulting from inlet guide
vane failure in the open position.

[vamme )

1f compressor stall occurs during rapid throttle
advancement while operating on the main fuel
system, main fuel regulator malfunction or
inlet guide vane failure in the open position
shouid be suspected. Consequently, use ex-
treme caution during the landing phase, since
any attempt to rapidly increase power, if
needed, will probably result in compressor
stall, reduced thrust, and possibly flame-ouc.

INLET GUIDE VANE FAILURE.

Failure of the inler guide vanes in the closed position
will resule in a substantial loss in thrust in the high
engine speed range (above 7000 rpm) due to restriction
of engine airfiow. The closed position failure of the
inlet guide vanes will most likely be detected by ab-
normally low exhaust temperatures in the high power
setting ranges. Engine fuel flow will also be affected in
a like mannoer; however, this change is not always as
obvious because of effects of ourside air temperature and
pressures. Failure of the inlet guide vanes in the open
position can result in compressor stall during rapid
throttle advancement. (Refer to “'Compressor Stall” in
this section.) Failure of the guide vanes in an inter-
mediate position may cause either effect of the rwo
extreme position failures in lesser degrees. If any of the
preceding conditions are encountered during ground
operation, the engine should be thoroughly inspected
before any flight is attempted. If any of these conditions
are encountered in flight, extreme caurion should be
used in engine operation during the remaining flight
period. The flight should be terminated as soon as
practicable.

WARNING

Extreme caution should be used during the
landing phase under these conditions, since
any attempt to rapidly increase power, if
needed, can result in compressor stall, reduced
thrust, or flame-our,

T. 0. 1F-86H.]

FLAME-OUT.

Flame-outs are just what the name implies and are
caused by combustion chamber fuel-air mixrures that
are either too rich or too lean to support combustion,
or by complete fuel starvation. These conditions lead-
ing to a flame-out may be the result of a system com-
pontent malfunction. However, flame-outs can also be
caused by violent throttle manipulation at high altitude
or by maneuvers in which negative G is maintained for
excessive periods, causing fuel starvation. Flame-outs
are indicated by loss in thrust, drop in exhaust rem-
perature, and possibly by loud noise similar to engine
backfire.

GROUND TEMPERATURE STABILIZATION
CHARACTERISTICS.

It is characteristic of the J73 engine to require approxi-
mately 4 to 6 minutes for engine exhaust gas tempera-
ture to rise to a stabilized maximum during operation
at full open throttle (100% engine rpm)} on the ground.
This characteristic may be noticed on take-off, since the
normal procedure is (o advance the throttle to full
open just prior to initiating the take-off roll; this results
in an exhaust temperarare during take-off of approxi-
mately 600°C.

IN-FLIGHT EXHAUST TEMPERATURE
CHARACTERISTIC.

With the J73 engine, it is characteristic for exhaust
temperature to tend to rise as flight altitude increases,
In order to prevent exhaust temperature from exceed-
ing Military Power limit, it will be necessary ro reduce
rpm, as required, by retarding the throtcle,

ENGINE FUEL CONTROLLER SPEED
REGULATION.

The speed governing characteristics of the engine fuel
controller may allow engine speed to decrease slightly
at full throttle as flight altitade is increased. Locked
throttle speed losses up 10 1% rpm may be encountered
during climb and are considered acceptable. In cases
where such loss occurs, the regulator speed drop-off
condition can readily be detected and evaluated by
noting engine speed and exhaust gas remperature drop-
off during climb with full throttle. The condition
should nor be confused with manually thrortling back
during climb to maintain {imit exhaust gas temperature.

AMBIENT TEMPERATURE EFFECTS ON
EXHAUST TEMPERATURE,

Changes in ambient air temperatures will have a re-
lated effect on operating exhaust temperature for a
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given adjusted engine, The effect of normal day to
day ourside air temperatures is negligible, but seasonal
changes are taken care of by adjusting the exhaust outlet
area through the use of tail-pipe segments. It has been
found that on some -3F engines the range of adjust-
ment in the exhaust outlet may not be sufficient for
proper engine adjustment under extreme hot weather
conditions (100°F day and above). Therefore, on hot
days, it may be necessary on these engines to recard
the thrortle slightly when scabilizing exhaust tempera-
ture on the ground ar 10097 rpm in order to maintzin
exhaust temperature within the maximum limit. Gener-
ally, it will be unlikely that chis condition will be
encountered; the engine is not usually operated at full
power on the ground long enough for exhaust tempera-
wure o rise to the stabilized maximum.

NOISE AND ROUGHNESS.

Any unusual noise or roughness noticed in flight that
can definitely be attributed to the engine and cannot be
efiminated when the engine speed or altitude is varied,
indicates some mechanical failure and requires an im-
mediate landing, The most probable source of noise in
flight is che pressurization system; when cabin pressure
is dumped for a few minutes, noise should stop. H noise
continues, engine should be checked during shutdown
after landing. On some airplanes, roughness may de-
velop in the engine during operation at high power
above 15,000 feet. Engine roughness can usually be elim-
inated if the rpm is changed; however, if the roughness
continues, the pilot should land as soon as possible.

TURBINE NOISE DURING SHUTDOWN.

The light scraping or rasping noise heard during en-
gine shutdown results from interference berween the
turbine buckets and turbine shroud ring. Contact of
the two pares is due o the tendency of the shroud to
shift and distort under varying temperature conditions
induced by engine shutdown. The scraping, while un-
desicable, does not damage either part. To minimize
the scraping, it is necessary to run the engine at 509%
rpm for approximately 3 minutes before shutdown afrer
any high-power operation (either flight ot grouad). If,
despite this precaurion, heavy scraping does occur on
shurdown, no attempt to restact engine should be made
until turbine temperature has dropped sufficiently to
provide adequate clearance between the buckets and
shroud. if start must be made when interference is
suspected, have the ground crew air-motor the starcer
prior to starting the engine.

SMOKE FROM TURBINE DURING
SHUTDOWN.

During engine shutdown, fuel may accumulate in the
turbine housing, where heat of the wurbine section canses
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the fuel 1o boil. (Although a turbine housing drain is
provided, it may not prevent accumulation of some
fuel.) Presence of this residual fuel in the engine will
be indicated by emission of fuel vapor or smoke from
the tail pipe or inlet duce.

WHITE SMOKE.

Boiling fuel, indicated by the appearance of white fuel
vapor, is not injurious o the eagine, but does create
a hazard to personnel, since the vapor may ignite wich
explosive viclence if allowed to accumulate in the
engine and fuselage, Therefore, all personnel should
keep clear of the tail pipe for ar least 10 minutes after
shutdown and at all times when fuel vapor or smoke
issues from the il pipe.

BLACK SMOKE.

The appearance of black smoke out of the tail pipe after
shutdown indicates burning fuel, which will eventually
damage the engine and should be cleared immediately
as follows:

1. Throttle OFF.

2. Fuel system selector switch at EMER (airplanes with
-3D or -3E engines).

3. Barttery switch oN,
4. Engine master switch oN.

5. Hold ground starter button momentarily de-
pressed.

6. When starter operation ceases {in approximately
4 seconds), turn engine master and battery switches OFF,
it that order,

TAIL-PIPE SEGMENTS.

On turbojer engines equipped with fixed-arez exhaust
outlets, the exhaust temperature is a direct indication
of thrust output, or power, at a given speed. As the ex-
haust temperature is increased, the velocity of the ex-
haust jet is increased and, consequently, engine thrust,
1t is apparent thar although exhaust temperature should
be kept below the maximum operating limit to prevent
excessive engine wear, it must be held near the limit to
obtain maximum thrust cutput. In order to obtain max-
imum operating exhaust temperacure, tail-pipe seg-
ments {figure 7-1} are added to, or removed from, the aft
end of the tail pipe. These segments correctly adjust the
exhaust outlet area to produce, as nearly as possible, a
stabilized exhaust temperature of 640°C at 100% rpm
during ground run-up. Fixed-area outlets can be adjusted
for only one set of operating conditions; thus, for a
majority of operating conditions, the exhaust outlet will
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TAIL-PIPE
SEGMENTS

NOTE: if needed.
Segments not in use are stowed with

loose equipment. F-86H-1-41-14

Figure 7-1

usually be too large or too small, resulting in low or
high exhaust temperatures, respectively. When tail-pipe
segments are added, increased thrust will be evidenced
on an engine previously operating with low exhaust
temperature. The initial segments are installed at the
bottom of the tail pipe. As additional segments are
needed, they are installed as symmetrically as possible
on each side of the tail pipe, starting from the bottom
of the tail pipe. Initial segment installation beginning
at the top of the rtail pipe is not recommended, because
it will reduce the down-tail load. Down-tail loading
aids nose-wheel lift-off and is a reaction caused from the
tendency of the jer exhaust stream to cling to the upper
fairing shelf aft of the tail pipe. Whenever this tend-
ency to cling is spoiled, the normal down-tail load is
lost. Whenever this down-tail loading is reduced or lost,
nose-wheel lift-off speed will increase substantially.
Efficient minimum-run take-offs depend upon early
nose-wheel lift-off; thus, if the rail-pipe segments are
improperly located, a longer ground run will be re-
quired during take-off.

7-4
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Note

If more than 412 tail-pipe segments are in-
stalled, the exhaust temperature indicating
system may not be functioning properly. If
so, the engine can be operated at overtem-
perature condition without proper indication
on the exhaust temperature gage. Therefore,
if more than 415 tail-pipe segments are in-
stalled, determine from responsible ground
personnel if the exhaust temperature indicat-
ing system has been checked.

FUEL SYSTEM.

Operation of the fuel system is essentially automatic,
requiring no action from the pilot during flight. How-
ever, it is essential thar the pilot keep the following pre-
cautions in mind:

1. Keep fuel selector switch at NORM for all normal
operation, except during take-off and in case of actual
main fuel regulator failure.

2. Use fuel from the outboard tanks first. When out-

board tanks are empty, switch to inboard tanks (if car-
ried) or turn drop tank pressure switch to OFF.

ﬂ CAUTION |

If empty inboard drop tanks are retained, the
drop tank pressure switch should be left at
INBD to maintain pressurization to prevent pos-
sible tank collapse during descent.

After all fuel is transferred from the drop tanks, fuel
from the internal tanks will be used automatically.

3. Before depressing fuel filter deicer button,* be
sure fuel filter ice warning light burns steadily. As de-
icer alcohol supply is of 3-minute duration, deice no
longer than necessary to extinguish warning light.

HYDRAULIC SYSTEMS.

Hydraulic system pressure should be checked periodi-
cally during flight. The utility hydraulic system pressure
can be checked by placing the hydraulic pressure gage
selector switch at UTILITY and reading the gage for
proper system pressure. To check flight control hydrau-
lic system pressure, fly straight and level for 30 seconds;
then, with hydraulic pressure gage selector switch posi-
tioned at NORMAL, read flight control normal system
pressure on pressure gage. Continue holding control

*F-86H-1 Airplanes AF52-1975 through -1983
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stick steady, and position hydraulic pressure gage se-
lectos switch at ALTERN to read pressure in flight concrel
alternate hydraulic system.

{
 caumon |

The flight control alternate hydraulic system
pump operates continuously as long as the
manual emergency change-over handle is ac-
ated. Decreased pump life may resule from
excessive periods of operation; also, drain on
the battery in case of generator failure would
appreciably shorten battery life. In addition,
manual chepge-over 1o the aherpare system
may prevent return to the normal system if the
change-over valve sticks. This would necessi-
tate the duration of che flight to be performed
on the alternate system. Therefore, do not
actudte the manuzl emergency change-over
handle in flight, except when the normal sys-
term fails and automatic (elecrrical) change-
over does not occur, or just prior to entering
the landing partern when flying on the alrer-
nate system after normal system failure,

With convencional flight control systems, intermediate
and maximum rate of control movemenis are both di-
rectly proportional to pilot effore. In constant-pressure,
irreversible hydraunlic systems, such as on this airplane,
the rate of control movement will vary with pilot effort
only vntil the acruaror valve is completely open. Any
additional effort by the pilot will not result in further
increase in rate of movement. Thus, the maximum rate
vbtainable is not determined so much by pilot effort as
by the hydraulics and kinematics of the system. With
a conventional system, almost any malfunction which
could occur that would limit maximum rate of con-
trol movement would also be readily apparent at some
lesser rate. It would be difficult for it to continue
undetected. The same is not true of irzeversible systems.
Should there be some restriction im tate of flow of
hydraulic fluid in the irreversible system, it will not be
apparent until an attempt is made to move the controls
faster than the restriction will permit. Also, the rate of
movement imposed by the restriction will be maximum,
regardless of pilot effort. Failure to lift the nose wheel
during take-off can result from the fact that the stabi-
lizer actuator control valves of the normal and alternate
systems were not properly synchronized. If the valves
are not synchronized, available conrrol valve displace-
ment is reduced, resulting in a corresponding reducrion

Section Vil

in maximum rate of control movement. This reduced
rate would obviously restrict airplane response, The
same effect wounld occur if restriction in hydraulic flow
were caused, for example, by improper a2ttachment of
quick-disconnect fittings. Experience shows that this
reduction in rate of control movement can mislead the
pilot and at the same time escape detection by mainte-
nance personnel. Whether the pilot encounters or
notices the malfunction depends upon individual tech-
nique and whether the pilot desires to move the controls
at a rate faster than the malfunction would permir. It
is during take-off and landing that full stick deflection
is most often necessary. Should the stick fail to move at
the normal rate, the pilot may apply greater than nor-
mal pressure and gain the impression that he has full
stick deflection. Because of the short time involved and
the surprise element, the pilot may have an erronecus
impression of how far the stick moved. Since a ground
check will show that full stick deflection occurs (ignor-
ing the fact that it can be moved oanly at a slower than
normal rate), the nature of the malfusiction remaing
undetecred. Another pilot using a slower technique and
not having occasion 1o move the stick ar rapid rates will
not encounter the malfunction. During nose wheel [ift-
off on take-off, during misjudged and consequently late
flare-out on landing, and in the technique of “feeling
for the runway,” a pilot may assume he is getting the
desired stick deflection, whereas restriction of hydraulic
fluid flow for any of the reasons mentioned may actually
be limiting the rate and consequently the amount of
immediate stick deflection. These examples are based
on vse of the horizontal stabilizer, but other difficulties
could also result from similar malfunctions affecting
aileron control. It is important to check rate of control
movement prior to flight. If the rare is slower than nor-
mal, based on experience in other F-86H Airplanes,
malfunction of the flight control system, as previously
described, should be suspected.

LANDING GEAR.

If the landing gear unsafe warning light should come
on during flight, indicating an unsafe landing gear
condition, airspeed should be reduced to below the gear-
down limir airspeed before an actempt is made o correct
the unszfe condition. This is necessary to prevent air
lvads from damaging the landing gear doors. When
airspeed is below the gear-down limit airspeed, cycle
landing gear down and up. If the warning light remains
en after the gear is cycled several times, land as soon
as possible.

Section Vil

CREW DUTIES
Nor applicable
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Section IX

Excepr for some repetition necessary for emphasis or continuity of thought, this section contains only
those procedures thar differ from, or are in addition to, the normal operating procedures in Section 1L

INSTRUMENT FLIGHT PROCEDURES

Under absolutely no circumstances except military
necessity should this airplane be flown entirely by
reference to flight instruments unless the pilot is a
qualified instrument pilot and a holder of AF Form 8A
(green) or AF Form 8 (white) instrument certificate.
The pilot should be thoroughly familiar with existing
Air Force regulations, Technical Orders, and other
publications applicable to all-weather operation. Special
attention should be given to the fuel planning phase
of the preflight planning of IFR flights. As certain
phases of inscrument flying may require delays in
departures and additional time for letdown procedures,
which are often made ar low altirudes, the endurance
factor is critical. Therefore, it is necessary to plan your
flight accurately, with special attention to traffic den-
sity and rypes of approaches at your destination. The
effect of a go-around on fuel reserve (because of missed-
approach or traffic control emergencies) must be con-

sidered. This airplane has satisfactory stability while
being flown on instruments, and its flight handling
characteristics during all-weather operation are satis-
factory. Flight instruments provided for basic instru-
ment flying and radio navigation enable the pilot to
make low-frequency range, automatic direction finding
{ADF), manual direction finding (MDF), and ground-
controlled approach (GCA) type instrument approaches.

BEFORE ENTERING AIRPLANE.

Remove pitot cover,

ON ENTERING AIRPLANE.
1. Have external power source connected.

2. Map case: Radio Facility Charts, Pilot’s Hand-
books—Jet, and other necessary publications and charts
available in the cockpit.
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3. Check pitot heater operation with crew chief.
4. Check rate-of-climb indicaror at zero,

5. Check attitude gyro or vertical gyro indicator for
erection and retraction of "OFF” indicator flag. For
quick erection during scramble operations, cage and
uncage attitude gyro 30 seconds after power is turned
o,

6. Check slaved gyro magnetic compass for stabiliza-
tion of needle and check for 180-degree ambiguity
against stand-by compass 3 t0 4 mitrutes after power is
turned on,

7. Check command radio with tower, and check
approach control, ground-controlled intercept {GCI),
and GCA channels.

8. Check radic compass for frequency alignment,
antenna reception, manual loop rotation, and ADF
operation.

9. Tune radio compass low-frequency range, or
homer that serves field of departure, idencify it, 2nd
turn function switch to comp,

AFTER STARTING ENGINE,

1. Check operation of main and alternate inverters.
2, Check generator.
3. Sert clock with tower time check.

4. Set altimeter. Note error against field elevation to
be taken into consideration when resetting altimeter
during flight.

Hote

If altimeter error is in excess of 75 Feel, do not dcoept
dirplane For IFR operation,

T. ©. 1F-86H-1

TAXIING.

1. Check turn-and-bank indicator for deflection of
turn needle during tuens.

2. Check radio compass for relative bearing to
selected station during various taxi operations.

3. Check slaved gyro magnetic compass for actual
changes of headings on taxi ways against instrument
indicarions,

4. Pitot heater switch ON, if necessary, prior to roll-
ing into take-off position.

WARNING

Warm-up time for the pitor heater is about ope
minute at 32°F. Allow enough heating time if
taking off into freezing rain or other visible
moisture with surface temperature at ot near
freezing.

BEFORE INSTRUMENT TAKE-OFF.

1. Line up visuvally with centerline of runway.

2. Rorate slaved gyro magnetic compass course index
until runway heading is aligned with top of dial.

3. Adjust attitude gyro reference airplane for level
indication by aligning it with index on each side of
instrument face.

4. Windshield rain and ice removal (anti-icing)
switch ON if icing is expected.

5. Windshield and canopy defrost handle 1NC, as
needed.

6. Wing flap lever nown.
7. Hold brakes and advance power.
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INSTRUMENT TAKE-OFF.

1. Recheck all instruments, and release brakes.

2. Maintain runway heading with nose wheel steer-
ing until rudder becomes effective {at aboutr 60 knots
IAS).

3. Take off at normal VFR speed.

4. As airplane breaks ground, immediately establish
an initial climb artitude on atticude indicator at a rate
of 500 fpm.

A slight amount of pitch error in the indica-
tion of the MM-2 attirude indicator will result
from accelerarions or decelerations. It will ap-
pear as z slight climb indication aftera forward
acceleration and as a slight dive indication
after deceleration when the airplane is flying
straight and level. This ercor will be most
noticeable at the time the airplane breaks
ground during the take-off run. At this time,
a climb indication error of about V4 horizon
bar widths will normally be noticed; however,
the exact amount of error will depend upon
the acceleration and elapsed time of each
individual rake-off. The erection system will
automatically remove the ecror after the accel-
eration ceases,

5. Landing gear handle UP as soon as altimeter indi-
cates a gain of altirude,

INSTRUMENT CLIME,

L. Maintain 160 kaots IAS uatil 2 1500 fpm climb is
established, and then retract flaps.

2. Holding a 1500 fpm rare of climb, accelerate to
best VFR climbing speed.

3. Do nox turn until 500-foor altimade above terrain
is reached.

4, Limit angle of bank in trns o 30 degrees.

5. Mainrain a careful wacch for tail-pipe tempera-
ture rise for indications of intake duct icing while
flying in visible moisture.

DURING INSTRUMENT CRUISING FLIGHT.

The zirplane has satisfactory handling characteristics
throughout its normal speed range and can be Hown
with ease if properly trimmed and controlled primarily
by reference to the attitude gyro. At higher speeds, it
becomes increasingly more difficult to maintain longi-
rudinal (pitch) concrol with resuleant gains and losses
in altitude. During maneuvers at these speeds, use of the
horizoneal stabilizer for nose-up or nose-down correc-
tions should be kept at a minimum. Ortherwise, over-
controlling will result, with subsequentaltitude changes
of as much as 800 or 1000 feet.

Section IX

RADIO-NAVIGATION EGQUIPMENT.

The AN/ARN-6 radio compass is the only radio equip-
ment provided for en route radio navigation. Because
this equipment is highly susceptible to precipitation
and electrical static, ics reliability at high alcitodes is
considerably reduced by thin overcasts, haze, and dust,
For this reason, the auromatic operation of the radio
compass should not be relied on entirely to establish
fixes. The signals of the station should be audited at all
times to ascertain station passage and that the station
is still transmitting, With the functioa switch turned
to the ANT. position, the anteana of the radio compass
serves as a normal low-frequency receiver. Use of the
loop provides better reception during extreme static
conditions, Flights should be thoroughly planned, and
elapsed flight time berween compulsory check points
should be plotted against the estimated times, to main-
tain constant wawch on the progress of the fiight.

DESCENT.

Descent can be accomplished withour difficuley at
speeds up o the limiting Mach number and/or airspeed

It is imperative during descents that altimefer be dc-
curately read, with particalar aitention given o the 1900~
foot and 10,000-foct indexes,

93
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T. O. 1F-86H-1
JET PENETRATION WITH INSTRUMENT APPROACH

ITYPICAL)

NOTE:

If icing is anticipated or if it is raining, maintain a minimum
of 75% engine rpm fo ensure that sufficient airflow is avail-
able for deicing and rain removal from the windshield.

LOSE OME-HALF ALTITUDE
OUTBOUND.
PENETRATION TURN
|ONE NEEDLE WIDTH, 90-270 DEG

OR 45-180 DEG, AS DESIRED)
LOSE ONE-THIRD ALTITUDE.

2350 KM 1AS

-
LOSE REMAINING ALTITUDE

>4
INBOUND TO HIGH CONE.
SPEED BRAKES—
_ Towth “‘
’,T.ﬁ'TT,T-’/ e L2 ™
|3 g8 6 me

L L

el
e = e TS
| 4 | 100 it i
]l Jota | fan —y i3
|
[}
\
HI

CAUTION:

Consult the Pilot's Handbook—Jet
the current approach to your des
tion.

for.
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Figure 9-1
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PENETRATION CONE
- SPEED BRAKE—OUT
Se——— GEAR AND FLAPS—UP

- s 0.

NOTE

® Use power as required
to maintain desired rate
of descent at the speeds
indicated,

* For minimum terrain
coverage, lower gear
and flaps at penetration
cone (below gear-and-
flaps-down limit speed);

MAINTAIN SPEED AND PENETRATION
ALTITUDE TO THE RANGE STATION.

then maintain 195 knots NOTE:
IAS through penetration ,
furn. 1. Maintain altitudes ass
JAL chart altitudes.
2. Use standard fe 'minclogy to advise controller of
positi d maneuvers in the pattern.

N HIGH CONE ( COMMENCE LOW- FREQUENCY RANGE APPROACH. )
MOTE: Raise gear and flaps if lowered at
penetration cone.

A

190-200 KN 1AS

ONE MIN OUTBOUND ONE MIN, 15 SEC

(MAX 2 MIN)
*—)’ PROCEDURE TURN

(TWO MNEEDLE WIDTHS)

160 KN 1AS
GEAR~-DOWN

F=86H-1-00-20C
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JET PENETRATION WITH VFR APPROACH

(TYPICAL])

MAINTAIN SPEED AND \
PENETRATION ALTITUDE P
TO THE RANGE STATION.

NOTE:
If icing is anticipated or if it is raining, maintain a minimum
of 75% engine rpm to ensure that sufficient airflow is avail-
able for deicing and rain removal from the windshield.

CAUTION: P 4

Consult the Pilot’s Hand- i
book—Jet for the current o
approach to your destina- i
tion.

i

AE e
:‘”?}. i
O
B

F-BBH-1-00-248

Figure 9-2
9-6
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- e NOTE NOTE:
s Use power as required to maintain N :
=4l desired rate of descent at the speeds 1. Maintain altitudes assigned by ATC in pref-
indicated. erence to JAL chart altitudes.
® For minimum tferrain coverage, lower 2. Use standard terminology to advise con-
R gear and flaps at penetration cone troller of positions and maneuvers in the
(below gear-and-flaps-dewn limit approach.

speed); then maintain 195 knots IAS
through penetration turn.

LOSE ONE-HALF ALTITUDE OUTBOUND.

il PENETRATION TURN
g LOSE ONE-THIRD ALTITUDE (ONE-NEEDLE-
%‘, I WIDTH TURN), 90 DEG METHOD.

160 KN 1AS
GEAR—DOWN
SPEED BRAKES—IN

F-86H~-1-00-32C
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of the airplane. It is not recommended that descents at
high Mach number be continued below 10,000 feet
because of the very steep angle and high rate of descent.
Instrument descent can be made with or without speed
brakes extended. However, to limit the airspeed and
distance covered at high rates of descent, use of speed
brakes is recommended.

Nofe

The windshield and canopy defrost system
provides enough heating of the transparent
surfaces to effectively stop formation of frost
or fog during descents.

In medium to heavy rain, forward visibility will be
almost complertely obscured. By moving the windshield
rain and ice removal (anti-icing) switch to ON, the
airflow over the windshield is enough to improve vision
if a minimum engine rpm of 75% is maintained. If rain
is still encountered as power is reduced for landing,
vision through the windshield side panels may be
necessary during rouchdown and roll-out.

Note

Turn off windshield rain and ice removal
(anti-icing) system after landing, to prevent
windshield cracking.

RECOMMENDED PROCEDURE:

For typical descents, proceed as follows:

1. Speed brake switch oUT. (Return switch to neutral
position after speed brakes are fully extended.)

2. Throttle 1DLE.

MNote

In steep dives during high rates of descent
with idle power and speed brakes our, the
horizon bar of the attitude gyro rises to a very
high position, making accurate determination
of pitch angle very difficult. The airspeed indi-
cator becomes very important in limiting the
pitch angle under these conditions.

3. In turns, limit angle of bank 1o 30 degrees.

Descending turns with high rates of descent
become progressively more difficult as bank
angle is increased.

INSTRUMENT LETDOWNS.

JET PENETRATIONS.

Jet penetrations have been set up tw provide a high-
speed and high-rate-of-descent letdown from cruising
altitude to a point where a VFR approach or an instru-
ment approach (such as GCA, low-frequency range, or

9-8
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F-66H-1-8

ILS) can be made. Penetration procedures for specific
fields are given on JAL (jet approach and landing)
charts. The Pilot's Handbook—Jer, in two parts, for the
eastern and western United States, has the JAL charts
for all fields where jet penetration procedures have been
established. Figure 9-1 shows a typical jet penetration
with instrument approach, which is accomplished by
beginning a letdown at the penetration cone (cruising
altitude) on the heading specified in the JAL chart.
The initial phase of the penetration is set up to avoid in-
terference with altitudes occupied by other airplanes.
After the high cone is crossed, a conventional instru-
ment approach is begun. A typical penetration with
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40,000 FEET

RADAR DESCENT

SPEED BRAKES — OUT
GEAR AND FLAPS — UP
IDLE POWER

SPEED 250 KNOTS IAS

ALTITUDE RAMNGE FUEL TIME

| FEET) [ MILES) | GALLOMNS)| [ MINUTES)
40,000 33 * B
35,000 9 | . 7
30,000 : _‘25 . & -
25,000 :' 21 . 5
20,000 | 17 . 4

_'IS.ODQ- - 12 i . 3

10,000 8 . 3

RANGE (MILES) —DISTANCE FROM GATE

FINAL APPROACH

GEAR AND FLAPS=DOWN
THROTTLE— 73% (=2%) RPM
SPEED 160 KNOTS IAS

GLIDE PATH

SPEED BRAKES—OUT
THROTTLE— 73% [:=2%) RPM

1o mites SPEED 160 KNOTS 1AS

ITI] LS OR GCA GUDE PATH

Figure 9-3

VFR approach 1s shown in figure 9-2. In such penetra-
tions, if you are not VFR at low cone altitude, an in-
strument approach must be made. The conditions set
up in the JAL charts should be given careful considera-
tion during flight planning. Availability of GCA, alter-
nates, and operatronal problems in high density traffic
areas should be analyzed,

LOW-FREQUENCY RANGE APPROACHES.

The low-frequency range approach procedure may be
used in conjunction with a jet penetration procedure.
JAL charts specify the combined procedures where ap-
plicable. A close inspection of the JAL charts reveals
that though the altitudes for range approaches are
usually the same as shown in the Flight Handbook the

“THIS INFORMATION WILL BE SUPPLIED WHEN AVAILABLE.

F-86H-1-00-12

pattern 1s often abbreviated or altered in some way for
jet airplanes.

RADAR RECOVERY.

Radar letdowns with GCA landings are opumum for
conserving fuel under instrument conditions. For a
typical letdown, see figure 9-3.

GROUND-CONTROLLED APPROACH.

The airplane has satisfactory handling qualities during
GCA. On a normal GCA glide path, the airplane is in
its approximate landing attitude, and only small con-
trol movement is required for the wouchdown. For
time required to complete standard ground-controlled
approach, see figure 9-4.

9-9



Section IX

GCA PATTERN

MNote
Double-needle-width  (3-degree-per-second )
rates of turn should be made in the GCA
pattern.

MISSED-APPROACH.

In case of missed approach, tollow this procedure tor
go-around:

T. O. 1F-86H-1

i

Figure 9-4

1. Throctle 100% rpm.

2. Speed brake switch iN. (Return switch ro neutral
position after speed brakes are fully retracted.)

3. Landing gear handle uvp.

i Wing flap lever up (after reaching 160 knots
LAS).

ICE AND RAIN

lce normally adheres o the windshield, the leading
edges of the airfoils, and the forward portion of the
drop tanks. Altitude should be changed immediately
upon the first sign of ice accumulation. The resultant
drag and weight increases associated with icing act 1o

9-10

reduce the airspeed and 0 increase the puwer require-
ments with consequent reductions in range. Icing of
the engine air intake area is an ever-present possibility
during operation in weather with temperatures near
the freezing point. A reduction in fuel pressure and
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rpm with a loss of thrust (no mechanical difficulties
present) can indicate engine icing. A major rise in
tail-pipe temperature with a decrease in thrust is one
of the normal indications of engine icing on this type
of engine.

WARNING

Engine anti-icing is not effective below Y597
engine rpm. Therefore, if you are in an area
where icing is probable, maintain a minimum
of 95% engine rpm, if possible, to prevent
icing of the engine air intake area. If ice begins
to form in the engine air intake area, indicared
by a rise in exhaust temperature and loss of
thrust, the throctle should be retarded imme-
diately and an effort made ro leave the icing
area, because once ice begins o form, low air-
speed and high engine rpm are most conducive
to engine icing.

During ake-offs into fog or low clouds, when tem-
peratures are at or near freezing, the engine could be
subject to icing. Climb should be made at higher than
normal indicated airspeeds as an additional precaution,
The high-speed performance capabilities of the air-
plane may be utilized in preventing icing formartions
on the flight surfaces. Flight speeds above .85 Mach

Section I1X

aumber ordinarily provide protecuon for the flight
surfaces in all but extreme icing conditions. Avoid
atmospheric icing conditions whenever feasible. It 1s
recognized that the most proficient weather service
cannot always predict accurately just when or where
icing may be encountered. However, many areas of
probable icing conditions can be avoided by careful
flight planning that ucilizes available weather informa-
tion. If possible, avoid take-offs when the temperature
is between —10°C (14"F) and S°C (41°F) if fog is
present or dew point is within 4°C (39°F) of outside
air temperature. These are conditions under which
engine icing can occur without wing icing.

If outside air temperature is in the range of 0 C (32 F)
0 5°C (41" F), the speed of the airplane should be main-
tained at 250 knots 1AS or above to prevent inlet duct
icing,.

If icing conditions are encountered at freezing atmos-
pheric temperatures, immediate action should be taken
as follows:

1. Change altitude rapidly by ¢limb or descent in
layer clouds, or vary course as appropriate to avoid
cloud formarions.

2. Reduce airspeed 1o 250 knots to minimize rate
of ice build-up.

3. Maintain close watch of exhaust temperature, and
reduce engine rpm as necessary to prevent excessive
exhaust temperature,
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LANDING IN RAIN.

On early airplanes,* the windshield anti-icing system
airflow is capable of providing windshield and side
panel clearance in a medium rain condition. A mini-

e
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mum power setting of 75% engine rpm is necessary
for ample clearance. When the windshield overheart
light illuminates, reduce engine power setting to reduce
anti-icing airflow over the windshield, or place the
cockpit pressure switch at RAM DUMP position. If these
measures cannot be taken and windshield clearance is
required, the anti-icing system should be left on. On
most airplanes,i the windshield rain and ice removal
system will provide ample windshield and side panel
clearance in most rain conditions. The system is de-
signed to maintain temperature of the jet airflow over
the windshield and side panels within the design limits
automatically. Therefore, the system may be left on
as long as necessary to improve vision. The system does
not include an overheat warning light

For detailed procedures on removal of ice and rain
from the windshield, refer to "Defrosting and Rain
and Ice Removal Systems” in Section IV.

*F-B6H-1 Airplanes AF52-1975 through -1990
TF-86H-1 Airplane AF52-1991 and all subsequent
airplanes

TURBULENCE AND THUNDERSTORMS

Flight chrough a thunderstorm should be
avoided if at all possible. Thunderstorm flying
demands considerable instrument experience
and should be intentionally undertaken only
by well-qualified pilots. However, many rou-
tine flight operations require a certain amount
of thunderstorm flying, since it is not always
possible to avoid storm areas. At night, it is
often impossible to detect individual storms
and find the in-between clear areas. A pilot
using modern equipment and possessing a
combination of proper experience, common
sense, and instrument flying proficiency can
safely fly thunderstorms.

9-12

Throttle setting and pitch attitude are the keys to
proper flight technique in turbulent air. The throttle
and pitch attitude required for desired penetration
airspeed should be established before you enter the
storm. This throttle setting and pitch attitude, if main-
tained throughout the storm, must result in a constant
airspeed, regardless of any false readings of the airspeed
indicator. Specific instructions for preparing to enter a
storm and flying in it are given in the following
paragraphs.

BEFORE TAKE-OFF.

Note the following precautions:

1. Make a thorough analysis of the general weather
situation to determine thunderstorm areas, and prepare
a flight plan which will avoid thunderstorm areas
whenever possible.
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2. Be sure to check proper operation of all flighe
instruments, navigation equipment, pitot heater, instru-
ment panel lighrs, and deicing equipment before
vndertaking any instrument flight or attempting flight
into thundersiorm areas,

APPROACHING THE STORM.

It is imperative thar you prepare che airplane before
entering a xone of turbulent air. If the storm cannot be
seen, its nearness can be detected by radio crash seatie.
Prepare the airplane as follows:

1. Adjust thrortle as necessary to obtain a comfort-
able penetration speed.

A comfortable penetration sheed For enteriny a zone of
tarbuleat air i 275 knoly 145,

Section 1X

2. Pitot heater switch ON.

3. Safety belt tightened. Shoulder harness locked.

4, Turn off any radic equipment rendered useless by
static.

5. At night, turn cockpir lights and thunderstorm
lights full bright to minimize blinding effect of light-

ning,
]
CAUTION

Do not lower landing gear or wing flaps, as
they decrease cthe aerodynamic efficiency of the
atrplane.

IN THE STORM,
When in the thunderstorm, follow these instructions:

1. Mainrain throttle setting and pitch acticude {estab-
lished before entering) throughout che storm. Hold
these constant, and your airspeed will be constant,
regardless of che airspeed indicartor.

2. Devore all atrention o flying the airplane,

3. Expect wurbulence, precipitation, and lightning.
Don’t ailow these conditions to cause undue concern.

4. Maintain attitude. Concentrate principally on re-
mzining level by reference 1o the atcitude gyro.

5. Maintain original heading. Do not make any turns
unless absolutely necessary.

6. Don’t chase the airspeed indicator, since doing so
will result in extreme airplane attitudes. Should a
sudden gust be encountered while airplane is in a nose-
high attitude, a stall mighc easily result.

7. Use as little longitudinal control as possible to
maintain your attitade in order to minimize the stresses
imposed on the airplane.

8. The altimeter may be unreliable in thunderstorms
because of differential barometric pressure within the
storm. A gain or loss of several thousand feet may be
expected. Make allowance for this error in determining
the minimum safe altitude,

9-13
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NIGHT FLYING

There are no specific techniques for flying this airplane at night which differ from those required for daylight

operation.

COLD-WEATHER PROCEDURES

Icing conditions are covered under “Ice and Rain.”
While still a factor for successful cold-weather opera-
tion, generally cold-weather postflight preparation is not
ascritical in a jet-powered airplane as in a reciprocating-
engine airplane, because there is no need for oil dilution,
etc. In order to hasten preflight inspection and ensure
satisfactory operation for the next flight, normal operat-
ing procedures outlined in Section Il should be adhered

to, with the following additions and exceptions:

BEFORE ENTERING AIRPLANE.
1. Check that all protective covers and dust plugs
have been removed.

2. Check thar airplane, including surfaces, controls,
ducts, shock struts, drains, etc, has been cleared of all

snow, frost, and ice.

9-14

WARNING

The collection of snow, frost, and ice on air-
plane surfaces constitutes one of the major
flight hazards in low-temperature operation
and will result in the loss of lift and in
treacherous stalling characteristics.

3. Inspect lower portion of engine compressor sec-
tion for evidence of ice formation on forward stator
and rotor blades. If accumulation of ice can be seen or is
suspected in the area of the compressor or turbine sec-
tions, check engine for freedom of rotation.

Note

External heat must be applied to forward sec-
tion of engine to remove ice. The engine
should be started as soon as possible after
heating, to prevent moisture from refreezing.
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4, Make sure that oif system has been serviced with
proper Jubricant.

5. Check that fuel system has been serviced with
proper fuel,

Note

JP-£ fuel (Specification MIL-F-5624), or gaso-
line (Specification MIL-F-5572) if JP-4 fuel is
not available, should be used at all rempera-
rures below —18°C (0°F} to provide satisfac-
tory low-temperature engine starts,

6. Make sure chat fuel filter deicing system alcohol
tank has been klled if inscalled,

ON ENTERING AIRPLANE.

i, External power source connected.
2, Check flight controls for proper operation.
3. Make sure that canopy can be fully closed.

4. Check electrical and radio equipment.

S5TARTING ENGINE.

1. JP-4 fuel has good starting charactreristics for
low-temperature engine starts and permits normal
starting procedures.

2, If there is no indication of oil pressure after 30
seconds of engine operation at idle, or if oil pressure
drops to zero after a few minutes of ground operation,
stop engine and investigare.

T4
[ caunon |

When switching from the emergency to the
main fuel system after a start, engine surge
will occur, the magnitude depending upon
how cold engine oil temperature is. In cases
where the airplane has stood for long periods
at extremely low outside air temperarures,
overspeed can tresult when the swirch-over is
made, Care should be raken to operace the en.
gine on the emergency fuel system long encugh
to ensure safe operation on the main system
before rake-off. When switching over to the
main fuel system, be prepared to immediately
switch back to the emergency system if the
engine surge is severe. Brakes will not hold the
airplane on packed snow or ice, and if a violent
surge occurs on switch-over, the airplane may
tove out of control,

WARM-UP AND GROUND CHECK.
Use firmly anchored wheel ¢hocks for engine run-ups,

Section 1X

WARNING

Because of low ourside air temperatures, the
thrust developed at all engine speeds is notice-
ably greater than normal. Make sure airplane
is tied down securely and wheels are chocked
before actempting a full-power run-up.

1. ‘Turn on cockpit heat, and canopy and windshield
defrosting system, as required, immediately after engine
starts.

2. Check flighe controls, speed brakes, rudder trim
t2b, and aileron and horizontal tail trim for proper
operation.

Note

Cycle flight controls four to six times on both
the normal and altermate systems, Check hy-
draulic pressure and control reaction.

3. Check wing flap operarion.
4. Check operation of all instruments.

Make sare off instruments have warmed up sufficiently

to ensure normal operation. Check Flight fastruments for
Sluggishness duting faxig,

TAXIING.

1. Avoid waxiing in deep snow, as taxiing and
steering are extremely difficult and frozen brakes are
likely to resuls.

2. Use only essential electrical equipment 1o preserve
battery life while taxiing at low engine speeds.

3. Increase interval between airplanes while taxiing
at subfreezing temperatures, to ensure safe stopping
distance and to prevent icing of airplane surfaces by
melted snow and ice in the jer blast of a preceding
airplane.

9-15
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4. Minimize taxi time to conserve fuel and reduce
amount of ice fog generated by engine.

BEFORE TAKE-OFF,
1. Check that canopy is fully closed.

2. Make full power check if on a dry, clear runway;
however, if take-off is started on ice or snow, make
check during che initial part of the take-off roll. Do
not attempt to hold the brakes while the engine is
accelerazing and the take-off rofl is beginning, because
you are likely to lose control of the airplane if one
wheel begins to slide ahead of the other,

3. Turn pitot heater switch oN just before moving
into take-off position.

TAKE-OFF.

At low temperacures, excessive tail-pipe temperarures
may result at high engine speeds and zere or low ram-
air pressures. Therefore, exhaust temperatures may be
a limiting factor for take-off tpm during the first part
of the take-off roll. Any reduction in engine speed
necessary to reduce exhaust temperature to permissible
limit will be more than compensated for by the thrust
augmentation resulting from increased air density; e.g.,
100 percent rated thrust is reached at 94% rpm at
—18°C (0°F) and at 889% rpm at —54°C (—65°F). Refer
t6 take-off distances chares in the Confidential Supple-
ment, T. 0. 1F-86H-1A,

AFTER TAKE-OFF.

1. After take-off from a2 wet snow- or slush-covered
field, operate landing gear and wing flaps through
several complete cycles to preclude their freezing in
retracted position. (In cold weather, expect considerably
slower landing gear operation due to stiffening of all
lubricants.)

2. Turn on gun heaters immediacely after take-off.

3. Check instruments, Many flight instruments may
be unreliable at extremely low temperatures.

DURING FLIGHT.

1. Use cockpit heat, and canopy and windshield
defrosting system as required,

2. Operate fuel filter deicing system* as required.
Note

Since the deicing alcohol supply will Iast for
only 3 minutes of deicing operation, make sure
fuel filter ice warning light burns steadiiy

*F-86H-1 Airplanes AF52-1975 through -1983
2-16
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before moving the deicing switch to DE-ICE,
Use deicing system for 15 seconds at a time.

DESCENT.

Check engine operating temperatures during descents
and in traffic pattern, as low temperatures are com-
mon at low altitudes because of frequent temperature
inversions.

APPROACH.

1. Make normal pattern and landing, but allow for
fAarter glide because of thrust augmentartion caused by
extremely low surrounding air tempetatures.

2. Turn off all unnecessary electrical equipment at
least one minute before final approach, to reduce battery
load whesn rpm is lowered and generator cuts out.

3. Pump brake pedals several times.

AFTER LANDING.

L. If snow and ice tires are installed on zirplane,
apply brakes smoothly and steadily 1o the point just
short of locking wheels; then release and apply brakes
intermittently and carefully to keep treads from filling
and glazing over,

Nota

Besctechnique for obtaining minimum ground
toll on slippery runways is to maintain a high
angle of attack for as long as possible, keep
the flaps fully down, and apply brakes only
after the nose wheel touches the runway.

2. Pitot heater switch OFF.

STOPPING ENGINE.

The engine is stopped in the normal manner, ¥ JP-4
fuel is used, it is unnecessary 1o drain the fuel ranks and
licves.

BEFORE LEAVING AIRPLANE.

1. K it is not snowing or raining, leave canopy partly
open to allow circulation within cockpit, to prevent
canopy cracking from differential contraction, and to
decrease windshield and canopy frosting.

2. Whenever possible, leave airplane parked with
full fuel taoks. Every effort should be made during
servicing to prevent moisture from entering fuel system.

3. Check that battery is removed when airplane is
parked ourtside for any extended period of rime or at
temperatures below —29°C (—20°F) for more than 4
hours.
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Section IX

HOT-WEATHER AND DESERT PROCEDURES

In general, hot-weather and desert procedures differ
from normal procedures mainly in that additional pre-
cautions must be taken to protect the airplane from
damage due to high temperatures and sand and dust.
Particular care should be taken to prevent the entrance
of sand into the various airplane components and sys-
tems {engine, fuel system, pitot-static system, etc). All
filters should be checked more often than under normal
conditions. Units having plastic and rubber parts should
be protected as much as possible from excessive tem-
peratures. Tires should be checked frequently for signs
of blistering, etc.

Note

Do not attempt a take-off in a sandstorm or
dust storm. Park airplane cross-wind, and shut
down engine.

BEFORE TAKE-OFF.

The emergency fuel regulator normally is set to give
100% rpm on a 100°F day and does not compensate for
temperature changes. If the emergency fuel system is
turned on at maximum rpm when temperature is above
100°F, the engine may overspeed. The following pro-
cedure is recommended for testing the emergency fuel
system before take-off at excessively high outside air
temperatures.

1. Run up engine to 1009 rpm with fuel system
selector switch in NORM position.

2. Move fuel system selector switch to TAKE OFF posi-
tion and retard throttle to below 95% rpm.

3. Check that amber emergency fuel-on indicator
light goes on.

4. Advance throttle cautiously to stop, and check rpm
against temperature as shown in figure 2-4. If rpm is
within the prescribed limits, emergency system opera-
tion is satisfactory.

Be prepared to retard throttle immediately if
engine speed should exceed 1009 rpm. If
engine overspeeds (104% rpm or more), shut
down engine and do not fly the airplane, since
engine overhaul will be necessary.

5. Move fuel system selector switch to NORM posi-
tion, to return to main fuel system operation. Check
that amber emergency fuel-on indicator light goes out.

6. Move fuel system selector switch to TAKE OFF.
Check thart green take-off switch on indicator light is on.

Note

@ If airplane is based at a field where normal
temperature range is above 100°F, the emer-
gency regulator should be reset to give 1009%
rpm at the maximum outside air tempera-
ture.

® At high outside air temperatures, it may be
necessary to have tail-pipe segments reset
to avoid excessive exhaust temperatures at
maximum rpm.

® On some -3E engines, sufficient tail-pipe
segment adjustment may not be available;
therefore, it may be necessary to retard the
throttle to maintain exhaust temperature
within limits.

TAKE-OFF.

The increase in required take-off distances commonly
associated with hot-weather operation of any airplane
is even greater when the airplane is powered by a jet
engine. Refer to take-off distances charts in the Confi-
dential Supplement, T. O. 1F-86H-1A.
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AFTER TAKE-OFF.

Follow normal flight procedures, being particularly
careful to maintain a power setting that will keep

exhaust temperature within its prescribed limits.

BEFORE LEAVING AIRPLANE.
L. If sand or dust is not blowing, leave canopy slightly
open to permit air circulation within cockpit.

2. Make sure that protective covers are installed on
pitot head, canopy, and intake and exhaust ducts.

9-18
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INDEX

Acceleration—Bombing Equipment

PAGE NUMBERS IN BOLDFACE

A

Acceleration Limitations ... N P 5-2—5-6, 53-8
Accelerometer ... IR B 1
AC Power-off Warnmg nghta ~1-24
After Landing i 2 2.20
cold-weather prncedurc L9416
After Take-off SR e 2-16
cold-weather procudurt - 016
hot-weather and desert procedure e D18
ATLEIONS e e 1-25
flight characteristics . 60
Air Compressor Switch ... [RREUURSTURRUNRTURRTS P

Air Conditioning and Presnurlzauun 9} stem,

Cockpit .o
altimeter, cabin prcssure
controls - S

lever, cor..kpll.‘ console airflow ..
rheostat, cockpit temperature
switch, cockpit pressure
aw:tch, cockpit temperature master
emergency operation _ R
normal operation ... ..
panel, control ............ :
pressure schedule ...
Airspeed Compreesrhlln) Correction®
Airspeed Conversion™
Airspeed Indicator ) [T STRUURRURRRPRRRRRN ¥ |
Airspeed Installation Correction™
Airspeed Limitations e o
AIr SXart, BEOBINE oo st
Air Start Switch .
Alrernate Hydraulic ‘)}'ﬁtcm Plzghr Control

N e o et R
- WL RPN O SRR T S ]

light, alternate-on warning PRERTOR et e ] |
Altimeter . : ;
Altimerer, ('abm Pre’hure . :
Antennas ” 0
Anu-G Suit Prmnmm S R RLETE g
Anti-ice Provision, Engine . ... .....15
Approach

cold-weather procedure s R R s O [

ground-controlled approach ... 299, 910

low-frequency range appmagh . By Y W SR 9-9

missed-approach ... . 9-10

DENOTE ILLUSTRATIONS
Armament Equipment . o dea, 416
afso see: Bombing Equipment
Bombing System, Low-altitude
Cameras
Gunnery Equipment
Rocket System
Sight, A-4 Gun-Bomb-Rockert
panel, armament control .. . L
selector, master armament ... A4-20, 4-28
ACMITESIS, SCAL e e L=
Artificial Feel Syst{: 1-27
failure . 3-13
A-.)mmctru,al St:)n:\
effeces on flighe .

limitations ... iz
Attitude Indicator, J- O e s LR T Y23 B,
Attitude Indicator, MM D e R s s S B
Hatren S e R A PR 7.4 |
Before Lnl:enng A:rplzme

cold-weather procedure .. e 9-14

instrument flight proccdurc . ) =5
Before Leaving Airplane .. .
cold-weather p.tOccdure —
hot-weather and desert pror«.durt
Before Take-off e s e A
airplane check ...
cold-weather procedure .
engine check
hot-weather and desert pmcedure ;
instrument flight procedure .. ..
thunderstorm flying ... ..
Block Number Designations
Bombing Equipment ... ... R
also see: Bombing System, Low-altitude
Cameras
Sight, A-4 Gun-Bomb-Rocket

bombs:
asymmetrical store limitations ... 50, 5-7
fighrwith ... i i A G-13
LR o nisusisn sestuda e dieisarea i _-'1—26
release : i-28
emergency release 5 i? 4-29

*Refer to Confidential Supplement, T. O. 1F-86H-1A,
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FAGE NUMBERS IN BOLDFACE DENOTE ILLUSTRATIONS

COMETONS L. oo e e e tes e et e et ens st e anan 4-26
butten, bomb-rocket release ... . 27
button, external stores jettison ... ... v =27
handle, emergency jettison ........ w427

handle, special store jettison ...

selector, master armament....... 20
switch, bomb arming .. ............. 42T
switch, bomb release selector ... 427
switch, bomb sequence ................ 427
indicator, A-4 sight bomb release ...... e A28
store, special external | .4-25, 425
Bombing System, Low- aldrade 4-29

also see Sight, A-4 Gun-Bomb-Rocket
Bomb-Target Wind Control
Booster Pumps, Fuel ... ..
Brake System, Wheel
Burtons, Coatrol

see applicable system

CRAMBTAS .cve e ivens s evrrrssise e canssssens et e e 4-22
BUD CAINETA . ooee e 4-22
selector, camera lens ,,,,, 4-29

strike camera .......ccco...e. vendi=22
(1T 4-22
Canopy ... ea e e e e e e e em s 1-39
controls ... reeee B4
buttons, external control .o _. 140
handle, external emergency release ...oovvccrcec e 1-41
handle, manual release ..o t-40
release, emergency ......... w140
switch _ 1-40
LRIAEOT CROEK oo\ oo oo oo oo ee e 2-4
light, canopy- —unlocked- warmng 1-41
opening speed et e ran v s ranan s eves e e s e aneen 5-2

1 SO 1-40
Canopy Drefrosting System

s¢e Delrosting and Rain and Ice Removal Systems
Center-pf-Gravity Limitations ... s 3=
Charts

airspeed compressibility correction™

airspeed conversion®

climb*

combat allowance*

descent®

fuel quartity daca .. ... ...

insttument markings . ... . .o

landing distances®

Mach number .,

maximum éndurance®

nautical miles per pound of fuel*

operating flight limits ........coooooii i e 6

OXYREN dUPATION ..o e e e e AR B

prohles®

stall speeds .. e

take-off distances®
Check LISt . . e
Check Lise, Condensed
Checks

airplane preflighe check. ... .. 2210

before leaving airplame .. ... .o e v e e 2.22
canopy and ¢jection seat initiator check..... 24
engine preflighe check ..., 211
exteriot mspef:non I e 23

before exterior msp-ecuon 22
ground tesis .....ooveeiieeeee. 28

cold-weather pracedure 9-15
tnterior Check ..o e 2-4
oxygen system preflight ... 4-14
pre-traffic-pactern check ........... .5 i)
tegffic-pattern ... ..2.17, 218
weight and balance ... S—

Circuit Breakers ... e e 1-23
Climb 2.17

charts®
instrument climb ...............
speed, best climb .
Cockpit .o
control, ucilicy llght

EMEReNCY BALIANCE ..o .o iiineriarenienenan s erereere
EOTETING .ovovceevemeereesnessnneress sarnvrnsams
smoke or fumes, elimination of
Cockpit Air Conditioning and Pressurization System
see Air Conditioning and Pressurization System, Cockpit
Cold-weather Procedires ............cccooveieeiieeeei e eeeeeeeereeesenn oo -14
Combat Allowance®
Communication and Associated Electronic Equipment ... 4.8, 4-9
F4 0 T 03 T
command set, AN/ ARC-27 uhf
compass, AN/ARN-G radio ............
insermment Aight procedure ...
identification radac:
ANJAPR G oo e e e 4.8
AN/APXG6A e .
Compass, Slaved Gyro Megneti
button, fast slaving....
Compass, Stand-by ...
switch, light ..
Console Airflow Lever, Cockplt ........... 4.4

Console and Panel Light Rheostav ... s 4-11
Conseolies ..o ...1-8, 1-9
Controller, Engine Fuel.. ... i ccr s 1-9
Controls

see applicable system

Control Surfaces
see Blight Contral Systems
Covers, Protective . -
Crash Barrier, Engagmg
Cross-wind Landing ..........
Cross-wind Take-off ... ...

Danger Areas ... TP PP 7
Data Case .ooovvvvceeen e ceeiecesassernsensn rrenrrras rreacecoeeneoes 4-31
Defrosting and Raip and Ice Removal Systems ... .4-h
CODTIOLS e s ety
handle, canopy and windshield defrost ........... 40
switch, pitot heater. ... S A
switch, windshield anti-icing . -G
swnch windshield rain and ice temoval ... 46
deicing system, fuel Aleer .. _.....ccovrrirircrrees AT
light, fuel flter ice warning........ -
switch, fuel Alrer deice ... -
indicator, windshield anti-icing overheat ...oireee i -6
normal operatlon 46, 4-7
L o O A FERPPRTRR— Y
chart™
cold-weather procedure ... 9-16
instrument flighe procedure - . -3
Desert Procedures 917

Dxials
see applicable system
LR ) ]+ 1 S PP
Ditching ..
Dives .. -
recﬂvery
Dirop Tanks
see Fuel System, Airplane

Ejection ...._.. 3-10, 3-i2
failure of seat to- e]ect ................... event et ranan s ehess ceenbran racan 3-t2
Ejection Seat
se¢ Seat, Ejection
Eleerrical Power Supply System ...................................... 1-21, 1-22
ac power distribation . Caeerireee raeereenteeen aneann s eeeeehaen 1-21
circirit breakers ... 1223
LTy 3 ] ST 1-24
SWItCh, BAILEIY oo oo eceeieesermaren sren s e e oo e ee oo ecaeen 1-24
SWitch, BENErator .. .o 1-24
switch, instrument ac power ......... e 1-24
de power discribution ... w121
failure _. 3.13%
hre ...
generamr:

[ 1] LFY ¢ USRI et
OverveltaBE e e e e

*Refer to Confidential Supplament, T. O. 1F-86M-14A.
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INDEX
Elactronic Eguipment—Elight Charactaristics

PFAGE NUMBERS IN BOLDFACE DENOTE ILLUSTRATIONS

INGICANOTS oo i ei it e aeacee e s 1-24
lighe, generator-off warning .... 1.24
lights, ac power-off warning.... 1-24
loadmeter, electrical ............. 1-24
voltmeter, generator . e 1-24
inverter failure ... ... 314
receptacles, external POWEr .. oo vie e e 1-23
Electronic Equipment

see Communication and Assocfared Electronic Equipment
Emergency Change-over Handle, Flight Conrrol 1-30
Emergency Extension Reser Button, Landmg Gear.. e 134
Emergency Fuel System . . . 1-10

light, emergency fuel-on o indicator ... 1-14

SWILCh, TESE oo e e e e e ens 1-14
Emetgency Jettison Handle 21, 4-27
Em#rgemzl 3

air conditioning and presmnzanon system

emergency pperation __ SRR L,

artificial feel system fa.:lure, ﬂlght conu'oi 315

bomb emergency release ... e ....4-29

CHECHADE e e eet e s sasseeraas e s s nne s 38

({2 1Tx s Y e 310, 5-12
failure of seat o eject . 3= 12

electrical power system failure ..
inverter failure .. S
generacor failare ...

generator overvoltage 3-14
engine feilure . Ll 31
Al start, engine. .. S 2%
during fight ..o 3.2
during take-off ... e 3.2
duzing take-off run.......... ST 2 |
forced [anding, practice ... ..., 3.4, 3-5
landing with engine inoperative ... -3-4, 35
maximum glide ...........coceeee. 32, 3-4
ENLTANCE, EMELERMCY . ieiiiiiemrmriois s rassae e mtenes 3%

external load emergency release ..

eleclncnl ﬁre ________________________________________________________________________ 3.7
engine fire:
during flight ... s 36
during starting .. ..o s 3-4
during take-off ..o e e e 3-6
fuel system failure ... A-12
fame-cut, engine ............ 3-12
hydraulic system failure, ndlicy ... 3.14
hydraulic system failure, ﬁlght control .. 3-14
landing emergencies ..............coooooe i e 3-7
bartier, engaging runway _ e 548
belly tanding .-.ccooocrierrecic e R 2
geat up or anlocked, any one ..o 3.7
landing gear emergency OPELAEION ..o iaeesae vraerrranes 3-15
CMETEENCy extension .......... 316,216
EMBIZENCY PEETACTION . .ooieicimceecee e ieee e e aaaeees eme e 3-15
in-fAight emergency operation____. ..-3-15
oxygen regulator emergency operatmn tie15
rocket emergency reledse ....ooooeveeee e 431
smoke or fumes, elimination of ... 37
speed brake system failure........... 316
trim failure .. -..315
wing flap system failure 3-17
Emergency Release, Canopy 1-40
Emergency Release Handle, Canopy External. 141
Emergency Release Handle, Landing Gear ... ... 133
Emergency-up Butmn, I.andmg Gear.. et rearen e
Engine ...
anti-ice prov:smn ______
fmlure
air start .
during ﬂjgh:

during take-off ..
during take-off run. ...
forced landing, pracnce -
landing with cnglne muperatw
maxirmum glide .. e,
BEC e e e
fire and overheat detector s:.rsr.em
lights, overheat warning _
FUel SFSEEM oo e et e

IB,II'I

cOEOLler, FBEl .o e pem e anen 1-9
controls
switch, emergency fuel system test ... ‘1. i4
switch, engine master ............coorevoevrmvererreesrsserrmsssirrera e 1-12
switch, fuel system selector .. . 1-12
throttle ..o .e1-12

emetgency System ....... -1

L S 2-12
7T 100 ¢ O TN 3-12
flame-qur ... w312
flow divider .... ed-12
indicators ......coccevinn v 1-14
indicator, fuel flow ..o -4

light, emergency feel-on indicator ............. ee1-14
light, take-off switch-on indicator .....
main system ...

panel, engine fuel control .. 113
pump, dual fuel ................... . 1-10
indicarors ... 1-17
gage, exhausr temperarure.. ......... 117
B3EC, Oll PreSSUre ... v . B

tachometer ............. 1217
limications ...... T 5-2
overspead ... L5t
overtempcmmre ................................................................ 5-1
operarion:
compressor stall . e 7-1
exhaust temperature, ambient temperature effects on......7.2
exhaust temperarure characteristic, in-flight ................ 7-2
BAME-DUL ..o e e e e Y £
Fuel controller speed regulation N 4
Eround operation ... ... e e 2.8
ground temperature sizbilization characreristics ... 2

nois¢ and roughness

preflight check ...........
SEATEIILE .o.oocerirs vemraess sonrres mansssna sunns srn nmsrn venssnannsanns
after starting, instrument flight procedure....
AUTOMIRTIC SEATE .. eovreerrars s coranracansrees ameeccivrece o careerercnes
cold-weather procedure | 9-15
manual stare .. ettt 2.7
STOPPINE v cerei et rreeesaes e s eer e smenasetesemas 2220
cold-weather procedure ... 916
smoke from turbine duting shutdown... 2.22,7-3
turbine noise during shatdown.........__. B {
tail-pipe SeEmMENS ..rvveeveveece e e T3 74
panel, conwrol et eesreanaseees et e e 1-1&
starter and lgnlw:m systems ..... 114
conerols ... -1-15
button, gtound start.. ..... e -15

switch, air COMPressor ...

switch, air starf......... -15
switch, battery . -24
vane system, variable inler gu e .15
failure ..o — |
Entrance ............ 2-1,22
CMETRENCY .o U VU A9
Exhaust Temperatute Gage..... e 1-17
Exterior Inspection ... SEPSTUO ORI 213
before exterior inspection ... 2-2
External Loads
asymmelrical swore limications.....
emergency release ...
flight wich ..

ﬂ.symmetnr:al store effects ..
Exrernal Power Recepracles .. ..
External Stores Jettison BUCLON . ooeeesroooe oo oso

0 PP OPUSTURPRPOTUNY. *
electncal ...... .37
engine _ s renaan e e L34

Fite and Overheat Detector Systcrn ...... ...1-39
light, overheat wammg cevmrere e aememnccree - 1-39

Flap S}rstem ng SO UPUUR RO L1231
failure .. e et eaEee feane e emenee e e e e e 317
handie ... . 1-3%
lowering speeds ____________ w31

Flight Characreristics .......coo coveorerecees e e e e 1
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Flight Control System ..o e §-25
artificial feel system . Y
failure ... -15
CONTEOLS ...ooiive e v e e rnna oo 27
con(rol e 127

-4 1] S R
locks, control surface ... e 1228
rudder pedals ... ..o o127
switch, rudder trim e 1-28
switch, toim ..o . 1-28
flight charaoteristics ... ... oo &G
horizontal tail, controllabie ... ertieerreariaaante e anaes 1-27
hydeaolic systems ... .. e 1028, 129
L e T 4 o1 S OSSRt 1-30
handle, emergency change-over ........crvvivenrninnes 1-30
switch, flight control ... A1-30

ETE (VT 314
ground rests et ereeereesrean e e ereaaas e anmnens seee 2-8

A0S o eieiiiieeieeiens 1231
gage, hydraulic pressure ... _.1-25
switch, selector ... ....1-25

l:ght, alternate-on warning o131
operation ....... ¢ e e pe e eancensorpe s oo s annn 7-4
light, 1ake-off trim indicator ... - 128
trim failure ... 315

Flight, Maneuvering ..

Flow Divider, Engine J "1-12
Forced Landms et .34, 35
practice forced landmg .......... 3-4
Formation Take-off . e e 2-15
Fuel Controller, .Engme - —
Fuel Filter Deicing System e AT
light, fue! filter ICe WAFDIAZ. ....c.ccceeeee e e e reree e ensne e o 4-7
switch, fsel filter deice ..o e 4-7
Fuel Flow Indicator ........... rrieeinennen 1214
Fuel Pump, Dual ... e e 1-10
Fuel System, Airplane............occecivvccsair i v s e 1-17, 118
COMMEOIS ot nsrrr e cemrmre e cesst e em i cacaeananaas 1-19
handle, emergency ]ettuon ........... 1221
release, droprank ... .....1-20
switch, drop tank pressure ..o - 19
drop tanks
asymmetrical store limitations ; ceea3-0, 57
emergency release ... 3-17
flightwith ... 613
release speeds.......ooooocecicee s
FAailare o e e e e 3-12
fuel quantity data ... b e 1-19
fuel specification ..... o144
IndiCAROTS ..o e eterras e er e vanee 1-21
gage, fuel quantity .............. 121
2111 (o3 T . S P PY |
lighe, outboarddmp-tank-—empty indicator ..
operation ... ettt ke e antes rarnsinnraseneann
pumps, booster ...

valve, fuel shuroff ...
Fuel System, Engine

see Engine
Fumes, Emination of ............coocvuieievensrenses oo e e 3.7
Gages
see applicable system
LT T TSP SPTPUPPTE B |
£ T O P SRS 313
light, generalor—oﬂ' WALDIONE .. e 1-24
overvoltage ... v e rens e s et e 3.14
switch ... .. S, .2 1
voltmeter ... e 1224
Generators, VOLTeX ... ... G-16, 6-37
Go-zround ... .. e rner e 2-21
Govershoot ....oceveeeocee i o %5 ) |
Ground-cantrolled Approach..... 9.9, 9-10
Ground Safery I.ocks, Nose Gesar . . -
Ground Start Botton .. e e et it e 115
Ground Tests ..o cccerees e e mec e e e e nsenrcecereee 2-8
cold-weather procedure.............coc.. ool 915
GUN CRMEIR ..o oo bt s e 4.22
Gunnety EQUIPMENT ..o veeeceeememreeree e srenn e oo 4-19, 4-20

al1o see: Cameras

Sight, A-4 Gun-Bomb-Rocket
COBEIOIS ..o e et i e 4-20
switch, ground fire safety... .-.4-20
switch, gun heater ... . 4-20
switch, gun safety..........cocceeeee ...4-20
switch, gun selector ..o 4-20
14 37721 OO TI ...4-20
guns, iring .. wrr e e ... 4-21
ma.mml mngmg ............................................ ..4-22

minimum speed For hiring 20 mm guns ... .32
radar canging . ..o 421

Handles, Control

ree applicable system
Heavy-weight Landing ...
Hood, Pilor's Protective
Horizoneal Tail, Controtlable..

flight characteristics ___.............
Horn, Landing Gear Warning .....................
Hot-weather Procedures ..........occoeiiveene

Hydraulic Power Supply System

fight control systems ...
failure ..

Auid specnﬁmnon

gage, hydraulic prmnre
swirch, selector ...

Operation ... ...

utility system ...
fail

Ioe BN RAED .o e eee e e r e et sannre 9-10
ldentification Radar

AN/APX.GA .
lgnition, Engine _....._._.............

Indicators
see applicable system
Instrument AC Power Switch........ccoooervee v 1-24
Instrament Flight Procedures ... 9-1
Instrument Letdowns ..o e e 98
approaches, low-frequency (ange ... i 9.8
approach, ground-conttolled . ...... .99, 910
missed-approach .......civr e — 9-10
penetrations, iet e 94, 9-6, 3-8
recovery, (R 5 W+ 2.
Instrumenc Panel Auxllwry I.lght Rheomr.... ....... 4-12
Instrument Panel Primary Light Rheostat ... ... 411
Instruments ._.......cceevicene. et eeaeeatasneeritaroranetea e neamennteenrar 1-36
also see applicable system
ACCEREPOMBLBE ... oieie s crs e ce e amrm v e e e e e e e
altimeter ...

compass, slaved gyro magnefic ...............
compass, stand-by
indicator, airspeed
indicaror, J-8 attitude. ...
indicator, MM-2 attitude ......._..
indicatot, turn-and-bank

Machmeter .........oooniiias

markings

panel ...

Interior Check ................
Intervalometer, Rocket ................
Inverters ... .cocmniniiiien R
FARIGEE <o e e e e s
Landing .o s 2-18, 2-19

after landing.. ........cccoorveiieees 2-20
cold-weather procedure .. 92.16

cross-wind landing ... eiates e s nan s 2-20

distances*

EMELEENCIES oot irinnee e snesan e oo p e s e 3.7
barriet, engaging unway ... ._3-8
belly landing ......cccocvreiicrevrenns 37
gear up ar unlocked, anyone ... 3T

*Refer to Confidential Svpplament, T. 0. TF-84H-1A.
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forced landing, Practice ........o.ooveriersvsir e enrenes v 3-4, 3-5
heavy-weight landing ... 2-19
T TRUTE (oot cee e et et eee seeeeee e meme s e s nms ame e e eames eee s semnn e 9-12
minimum-ran landing ... e 2-20
normal landing .................... eree e e e e eme s 2.19
with engine inoperative . .......coccoveeeenea o34, 3-5
Landing and Taxi Light Switch ..... et 412
Landing Gear System ..................... etrar e an e ren s arraean e 1-33
CODEEONS . e .-1-33
bunon, emergency extension reser ... . 1-34
button, emergency-up .......ccoeveeeeen.n- .. 1-33
handle ... ... e-1-33
handle, emergenq' release. .. ...1-33

emetgency operation ..
Cmergency extension -

EMErRENCY retraction 3- 15
in-flight emergency oper - .3- 15
indicators . _....ooee . ... 134
horn, warning ... a1-35
indicator, position ..........oe.. - 1-34
light, unsafe warning................. w135
locks, nose gear ground safety ...... .- 1-34
lowering s J— = |
OPELATIOM . e e e aae e 7-5
Landing Light Extension Speed ..... i ermm e e ebren 5-2
Leading Edge, Wing .. . eeeeeemraeteiiesteeaerreenrantas o earen 1-31
slats, flight characteristics . G-, &7

LOEAOWO e e s G-13
EDSERUITENT 1oovuruaescens cerea e crssraresesness s stssasssnssessassarmsssmersasacresres 98
Level-flight Characteristics ......ccoocoeee e vrrvaee e 5-7, &8
Levers
see applicable system
Lighting EQuipment ........ccocveeiivevessceceveseecsms e secmseseeesscnnnss 4-11
exterior lighting ... _..._....... e 4-12
landing light extension speed ... 5.2
switches, navigation light .......... =12
switch, landing and taxi light . .. o Aa12
interior lighting ... aA-11
control, cockpir udlity Light ............. ...4-12
rheostat. console and panel light .. w1l
rheostat, instrument panel au:u]lan' lsgl:nt S 412
rheostat, instcument panel primary light 4-11
rheostat, thunderstorm light .......... -12
switch, stand-by compass light ... .12
panel, CORTTOL i e 411
Lights, Indicator
se¢ applicable system
Limitations, ODerating ..o e
Loadmeter, Electrical ..o
Locks
control surface ..o e

nose gear ground safety .
shoulder-harness lock handle .

MACRMICIEL ..o s sias s sror s s nae emeannserasaerarasrrarsnsee Do FT

Mach Number ..o e et s e e 6-1, 62
Maneuvering Flighe ._................... 6-10, &-10, 6-11, 6-12
Maneuvers, Prohibited .........ooooeeoeeeiiee e 5-6
Manual Ranging Control .. 4-18
AP CAE ..o e e aeir e s e smsenn e s et e rm e rad 4-32
Maximum Allowable Axrspeeds ireaarerineeras remramnraesarn e 5-2, 52, 54
Maximum Endurance*

Maximum Glide ... v e
Minimum-ron Landing

Minimum-run Take-off .....
Mirror, Rear-vision ...
Missed-approach ...
Mooring EQUIPMENE ...t v e cerer s e mnaen e

Navigation Equipment
compass, tadio
compass, slaved gyro magnetic ...

button, fast slaving.....................
compass, stand-by ...
instrument flight procedure......

Navigation Light Switches .........ocoviven e v

NIght FIVIOR oo icinissii e ceacarcvsmmssn s emsm crvrese s sesararene 9.14
Nose Wheel Steering System.....
button, steering ._.................
pin, towing release. ... ... e

Qil Pressure Gage ..o e e
(nl System. ..o
oil specification ... ... .......
On Eatering Airplane ... ...
cold-weather procedure ...
instrument fight procedure.............
Orverheat Detector System, Engine .
lights, overheat warning _............
Oxygen System ..o eeee
duration chatt .. ..o e
preflight check .........
regulator ...
conteods ..
lever, diluter ...
lever, emergency toggle .......
lever, supply ...
swicch, warnlng systern .......
emergency Gperation .. .
INAiCAtOTS _vvovere v e v
light, OXYREN WAIIOE.......ccoiieiieniecnrensssernr oo e
pressure gage and fow indicator ...
normal OPEratIon ...

Panel, Left Forward Switch oo 1-34
Panels, Control
see applicable system
Parachute, Aummauc-upenmg Anermd-type ........................ 1-45
Penetrations, Jet ... - L
Pitot Heater Switch, .........
Position Indicator, Landing Gear
Preflight Checks
airplane check . 2-10
canopy and e}ect:on seat initiator check ... 2-4
eng‘me check . . S
exterior mspect:on .......... 2.2, 23
ground rests .
cold-weather procedure
TOtEEIOr CRECK oo e e 2.4
OXygen System ... .
weight and balance ..............cocnncni e B0k
Pressurization, Cockp:t
see Air Conditioning and Pressurization Systcm, Cockplt
Pre.traffic-pattern Check .. - -
Prohibited Maneuvers ... ...
Protective Covers ............
Protecrive Hood, Pilot's... .. .. oo

s
see applicable system

Radar, AN/APG-30 ..o e s 4-16
Radar, AN/APX-6 [dentification ......
Radar, AN/APX-GA Identification ...
Radar Range Sweep Rheostat ...........coooiiiiviiinisnnsimn e -18
Redar RECOVELY .. cociiceciemeeiecieem s scne e e s cm s smamcecna e s 9-8, 00
Radar Target Indicatos Light .....oooooneiicemieeeenerr i 4.19
Radar Target Selector Button ... 4-18
Radio, AN/ARC-27 UUHF Command ... %o 4-8, 4-9
Radio Compass, AN/JARN-S ..............

instrument flight procedure ... e PR3
Rain and Ice Removal System

see Defrosting and Rain and Jce Removal Systems
Rear-vision MILLOT ... .cocoveeccreie e ceismesensnsen e e rrs sesc o mameasrecsess 4-32
Receptacles, External Power ...
Regulators

see applicable system
Rheostats

see applicable system
Rocker SYSICM oo ces e e s sesrmssemcm e e ecmn e et s s 4.2

alse see; Cameras

Sight, A-4 Gun-Bomb-Rocker

*Refer to Confidential Supplement, T. O. 1F-86H-1A.
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controls . . ... OO UT R RUNUURRUNURUTTY 15 | ) |
button, bomb-rocket release IR P
button, external stores jettison ... .., L 4-27
handle, emMeLgency jetisan ... ... 42T

430
-4-30

intervalometer, rocket ...
release, rockey projector .
selector, master armarment..
selector unit, sight ..
switch, rockee fuze I{armmg) e e 4230

swnch rocker jettison rest ., . e e e o 4-31
rockers:
asyvmmetrical store limiacions ... oo 5400, 57
emetgency release. -..3-17, 4-31
ficing . 429, 4-31
flight with . . ST % X
Rudder ......... } e 1.27
Hight characteristics ... et e e e e G-
Pedals Lo i 1.27
rudder buzz ...... e et e 6-12
switch, eoim ..., L1-2B

Sakery Bele . 1-46
Seat, Ejection ......... 1-42
controls ... ... 143
ACMIcsts, scat ... b3
handie, shoulder- harmzss lock oLe43
lever, vertical adjustment .. 143
triggerq, catapult l-43
Initiatet check . SRR |
parachute, automatic- opemng, aneroid- t}pe - 145
$AFCty Belt e o 145, P48

Selecrors -
see applicable system
Servicing Diagram ..
Shoulder-harness Lock Handle ... ... ... .. .
Sight, A-4 Gun-Bomb-Rocker ... .. ... :
controls . ...
buteon, radar l:arget ‘selector ..
burron, sight electrical caging
conerel, bomb-targer wind . ...,
control, manual rarging ...
lever, 5ight mechanical caging ... ... 417
lever, wing span . e
rheostat, radar range sweep
rheostat, sighe dimmer ..., .. ..
selector unil. sighe ... ..
switch, gun safety. L
switch, sight filamenc.._ .
indicators R
dial, sighr range

B
Iy

AL IR
R TR L

lq,h:. radar tacget indicator ... ... q-19
radar, ANJAPG-30 . i 4-16
Sight Bomb Release Indicacor, A-4 ... v}
Slars, WiRE - oo i e s s 6.7, &7
Smoke or Fumes, Elimination of ... ... .. S £
Special External Store... e e %225 4425
handle, jettison ... — -1
Speed Brake System .. e 1232
controls Lo o132
lever, dump valve . e 1-32
switch ... 132
failure . .. 516
flighs characteristics R (O
Spins L
recovery . .
Stalls
practice .

FECOVETY ... e
Stand-by (ompass T

swirch, light ... ~

Starter System e

Starting Engine _ ; A& . B 4
afeer starting, instrument ﬂlg]‘ll procedure ................... 9.2
AGROMEtc STAFt . . ... .. ... 2-7
cold-weather procedure . U . N ¢
ficc during startiog ... .. S X
manual seare . AT

Scatus of Atrplane . s e e e 260
Steering System, Nose Wheel .. R 35
button, steering .......... e e e 136
pin, nose wheel l.‘uwmg release SRR 1-35
Stick Grip . e 1-27

Stopping Engme

cold-weather procedure D16
smoke from turbine during shurdewn .. 2-22,7-3
rurhinge noise durmg shutdown ... ... 73
Strike Camera R 422
B e e e 22

Switchis
see applicable system

TaChOMOTEr . i eereeieeees coreeeeiene e coeeemeemenn s b
Tail-pipe Segments
Take-off

aiser see: After Take-off

Before Take-off

vold-weather procedure ... e 9-16

cross-wind take-off L e BB

distances®

engine failure during take-off . .. . ... ..32
engine fnilure during take-off o0 S |
engine fire during take-off .. c e .30
formation take-off . et -15
hot-weather and desert pruccdute -17
instzument take-off . - N
minimum-run take-off 153
normal wke-off | -13
Taxiing . -10
cold-weacher procedure -15
instrument flight procedure ... B2
Temperature Master Switch, (‘ockpu ........ - )
Temperature Rheostar, Cockpu et eintan eemere et mee e neae 4-4
Throtele .. e LD 2
Thunderstorm nghl Rheostat ... e Lo 412
Thunderstorms, Turbulence and [ ) X I
Timer, Strike Camera. ... . ... e 4222
Trafhe-pattern Check 217, 218
Trigger, Gun e 220
Triggers, Seat La:apul[ .. 1-43
Trim Failure ... ... . _.3-15
Trim Indicator llght Take-off... . 1-28
Teim Switch .. . .1-28
Trim Switch, Rudder ... .. 1-28
Trim Tab ... ... ... ... 1-25
flighc characteristics ... )
Turn-and-Bank Endicaror 1-39
Vilves
ree applicable system
Vane System, Variable Inlet Guide .. . _._...I-5
Failure ... T
Voltmeter, Generator ... . 124
D 6~!6 617

Warm-up, Cold-weather Procedure ... 813
Weight ... e U |
limications . .. 538
weighe and balance . L2

Windshield Defrosting and Aml-lcmg Systems
see Defrosting and Rain and Ice Removal S} stems

Wing I'ldp Sntcm
failure . o
handle ...
lowering speed

Wing Leading Edge . e L
slacs, flighe characterisdcs ... ..

Wing Rell . T

Wing Span Lever .

*Refer to Confidential Supplement, T. O. 1F-86H-1A,
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