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STOR THE SHOVIN' BACK THERE ///

jcope. This manual contains all the information
recessary for safe and efficient operation of the F-86H
Airplane. These instructions do not teach basic flight
rrinciples, but are designed to provide you with a gen-
rral knowledge of the airplane, its flight characteristics,
ind specific normal and emergency operating procedures.
Your flying experience is recognized, and elementary
astructions have been avoided.

Sound Judgment. The instructions in this manual are
designed to provide for the needs of a pilot inexperi-
enced in the operation of this airplane. This book pro-
vides the best possible operating instructions under most
circamstances, but it is a poor substitute for sound judg-
ment, Multiple emergencies, adverse weather, terrain,
etc, may make it necessary to modify the procedures
given in this manual.

Permissible Operations. The Flight Manual takes a
“positive approach,” and normally tells you only what
you can do. Any unusual operation or configuration (such
as asymmetrical loading) is prohibited unless specifically
covered in the Flight Manual, Clearance must be
obtained from ARDC before any questionable opera-
tion is attempted which is not specifically covered in the
Flight Manual.

Standardization. Once you have learned to use one
Flight Manual, you will know how to use them all.
Closely guarded standardization ensures that the scope
and arrangement of all Flight Manuals is identical.

Arrangement, The manual has been divided into ten

sections, each with its own table of contents. This makes
it easy to read the book straight through when it is first
received and then to use it as a reference manual, The
independence of each section makes it possible for the
user to rearrange the book to satisfy his personal taste
and requirements. The first three sections cover the mini-
mum information required to get the airplane safely 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 permits 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 opera-
tion which may be applicable to the particular airplane
in question. The experienced pilot will probably not need
to read this section, but he should check it for any pos-
sible new information. The contents of the remaining
sections are obvious from their titles,

Your Responsibility. These Flight Manuals are con-
stantly maintained current through an extremely active
revision program. Frequent conferences with operating
personnel and constant review of UR’s, accident reports,
flight test reports, etc, ensure that the latest data is
included in these manuals. In this regard, it is essential
that you do your part! If you find anything you don’t
like about the book, let us know right away. We cannot
correct errors we don’t know exist.

Personal Copies, Binders, and Tabs, In accordance
with provisions of AFR 5-13, each pilot is entitled to
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have a personal copy of the Flight manual. Flexible
binders and loose-leaf tabs have been provided to hold
vour personal copy of the Flight Manual. These good-
looking, simulated-leather binders will make it much
easier for vou to revise your manual as well as to keep
it in good shape. These tabs and binders are secured
through your local Materiel Staff and Contracting Officer.

How to Get Copies, If vou want to be sure of getting
vour manual on time, order them before you need
them. Early ordering will ensure that enough copies are
printed to cover your requirements. Technical Order
00-5-2 explains how to order Flight Manuals, classified
supplements thereto, and Safety of Flight Supplements so
that you automatically will get all original issues,
changes, and revisions. Basically, all you have to do 1s
order the required quantities in the Publication Require-
ments Table (T.0. 0-3-1). Talk to your Senior Materiel
Staff Officer—it is his job to fulfill your Technical
Order requests. Establish some system that will get the
books and Safety of Flight Supplements to pilots rapidly,
once the books are received on the base.

Safety of Flight Supplements. Safety of Flight Supple-
ments are used to get information to you in a hurry.
Safety of Flight Supplements use the same number as
vour Flight Manual, except for the addition of a suffix
letter. Supplements covering loss of life will get to you
in 48 hours: those concerning serious damage to equip-
ment will make it in 10 days. You can determine the
status of Safety of Flight Supplements by referring to
the Index of Technical Publications (T.0. 0-1-1) and the
Weekly Supplemental Index (T.O. 0-1-1A). This is the
only way vou can determine whether a supplement has
been rescinded. The title page of the Flight Manual
and tidle 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 Sup-
plements. lt is critically important that you remain con-
stantly aware of the status of all supplements. You must
comply with all existing supplements but there is no
point in restricting the operation of your airplane by
complying with a supplement that has been replaced or
rescinded. Technical Order 00-5-1 covers some additional
information regarding these supplements.

Warnings, Cautions, and Notes, For your informa-
tion, the following definitions apply to the “"Warnings,”

“Cautions,” and “Notes” found throughout the hand-
book:

Operating procedures, prac-
tices, etc, which will resulc in
personal injury or loss of life

Waruing

if not carefully followed.

. Operating procedures, practices,
etc, which if not strictly observed
will result in damage to equipment.

NOTE An operating procedure, condition, etc, which

it is essential to emphasize,

Maintenance Technical Manual, If you desire more
detailed information on the various airplane systems and
components than is provided within the scope of the
Flight Manual, refer to the Maintenance Technical
Manual (T.O. 1F-86H-2 Series) for your airplane.

MB-8 Flight Computer. The MB-8 flight computer for
this airplane is presently available. This computer pro-
vides compact cruise control data to aid in preparation
of flight plans, in-flight operation, and emergency
in-flight planning and operation. The computer is a
five-disc, metal and plastic circular computer with a
canvas carrying case. Three of the discs can be used
with any airplane and are referred to as “standard
discs.”” The remaining discs contain data only for this
airplane and are described as “data discs.” The standard
discs and carrying cases are carried in Class 05-A and
are available through normal supply channels. The data
discs are distributed automatically to all bases having this
airplane. New or revised discs are issued each time the
performance data in the Flight Manual is changed. The
performance data in the computer and the manual is
always kept current and consistent. If you have not yet
received your computer, see your Base Operations Officer
or refer to T.0. 5F5-1-1. Reference should also be made
to T.O. 5F5-1-1 and Appendix I of this manual for
information on the operation of the computer.

Comments and Questions. Comments and questions
regarding any phase of the Flight Manual program
are invited and should be forwarded through your Com-
mand Headquarters to Commander, Sacramento Air
Material Area, McClellan AFB, McClellan, California,
attention: Weapons Engineering Division (SMMH).
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AIRPLANE.

The North American F-86H Sabre is a single-place, high-
performance fighter-bomber, powered by an axial-flow
turbojet 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 result that the entire horizontal tail assembly
is a primary control surface, known as the controllable
horizontal tail. To provide desirable handling charac-
teristics throughout the speed range of the airplane, the
ailerons and horizontal tail are actuated by an irrevers-
ible hydraulic control system. Use of this irreversible
control system necessitates an artificial-feel system to
simulate desired aerodynamic feel, and has the advan-
tage of providing comfortable stick forces, The airplane
is equipped with slats on the wing leading edge to pro-
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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:

Wing span ..... ...39 feet 1inch
Length .......... 38 feet G inches
Height 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:
NO EXTERNAL LOAD

F-86H-1 ....... eoerrrrnnnn18,750 pounds
F-86H-5 and F-86H-10..ocioocienene 18,900 pounds

1-1
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29 28 27

. AN/APG-30 Radar Ranging Equipment

A-4 Sight

Gun Camera

Canopy External Emergency Release
Ejection Seat

Battery

. Pitot-Static Boom

J73-GE-3 Series Engine
Data Case

. Aft Fuselage Fuel Tank

. Navigation Lights

. Rudder Trim Tab

. Controllable Horizontal Tail

Navigation Light (Left and Right Wing)

. Directional Indicator Transmitter

26 25

16.
17.
18.
19,
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

23 22 21

Fuel Tank Vent Bayonet

Speed Brake

External Power Receptacle

Wing Slats

Outer Wing Fuel Tank

Forward Fuselage Fuel Tank (Upper Cell)
Forward Fuselage Fuel Tank (Lower Cell)
Strike Camera

Gun Compartment (20 MM Guns Shown)
Ammunition Compartment

Canopy External Control Buttons

D-2 Oxygen Cylinders

Retractable Landing and Taxi Lights

Cockpit Ram-air Inlet
F-86H-1-00-61H

Figure 1-1
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J73-GE-3A,-3D or-3E'

COMPRESSOR SECTION

INLET GUIDE VANE

AIR INTAKE

BALANCE AIR LINE
COMBUSTION STARTER

* F-86H-1 and F-86H-5 Airplanes
1 F-86H-10 and later airplanes

F-86H-1-41-4

TURBOJET ENGINE

COMBUSTION CHAMBER

TURBINE

EXHAUST CONE

ACCESSORY SECTION
GEAR CASE

NOTE
T.0. No. 1F-86H-513, when accomplished,
modifies airplanes with -3A engines to
airplanes with -3D engines.

Figure 1-2

WITH TWO 200-GALLON DROP TANKS
PLUS TWO EX-10 BOMBS

F-86H-1
F-86H-5 and F-86H-10

23,900 pounds
24,050 pounds

NOTE These gross weights are average values. For
the gross weight of a particular airplane, refer
to the Handbook of Weight and Balance Data,
T.O. 1-1B-40, assigned to the airplane.

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 equipment, is installed for gun and
rocket firing and bomb release. (Refer to “Armament
Equipment” in Section IV.)

1-4

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-3A,
-3D, or -3E axial-flow turbojet engine. (See figure 1-2.)
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
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INSTRUMENT PANEL

W -

W N O W;

0

. A-4 Sight

. Special Store T/0O Reset Light

. Gun Camera

. Directional Indicator (Slaved) Fast

Slaving Button

. Hydraulic Pressure Gage Selector Switch

. Accelerometer

. Hydraulic Pressure Gage

. Alternate-on Warning Light (Flight Control

Alternate Hydraulic System)

. Directional Indicator (Slaved)
10.
11.
12.
13.
14.
15.
16.
17.
18.

Tachometer

LABS Dive-and-Roll Indicator*
Attitude Indicator (J-8 Shown)
Exhaust Temperature Gage
Fuel Flow Indicator

Vertical Velocity Indicator

Qil Pressure Gage

Voltmete:

Loadmeter

*Some airplanes. (Refer to applicable text.)

T.0. 1F-86H-1

Figure 1-4

19.
20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.

W oo ~ o oo

n
12
13
14
15

16
17
18
19

Landing Gear Emergency Release Handle
Fuel Quantity Gage

Fuel Quantity Gage Test Button

Clock

Emergency Jettison Handle

Bomb-Target Wind Control

Flight Control Emergency Change-over
Handle

Turn-and-Slip 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®

F-86H-1-00-93A
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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 gearbox beneath the
compressor casing and are driven by the compressor
rotor assembly. The engine is equipped with modulated
inlet guide vanes. Airplanes changed by T.O. 1F-86H-636
have an electronic temperature control amplifier which
controls fuel flow during automatic starts, to maintain
engine operation within the limit temperature. The
J73-GE-3D engine, an advanced version of the ]73-
GE-3A, has an improved automatic start system, includ-
ing a fuel manifold priming line which bypasses a major
part of the engine fuel system to prime the small-slot
manifold during starting. The ]73-GE-3E engine is a
lightweight version of the -3D engine. On all engines,
the guide vanes are automatically 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 com-
pressor and accessory sections of the engine; the aft
compartment includes engine combustion liners and tur-
bine section and tail pipe.

ENGINE ANTI-ICE PROVISION.

All parts of the engine that have a frontal area exposed
to the inlet 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
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.

The automatically actuated, variable-inlet guide vane
system permits fast engine accelerations without surge
or compressor stall. The guide vanes are mounted at the
inlet of the engine compressor section, They are modu-
lated through the transient range (about 6000 to 7000
rpm) as function of corrected engine speed. The modu-
lated 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 accelera-
tion with little thrust discontinuity.

ENGINE FUEL SYSTEM.

Fuel supply to the engine passes through, and is regu-

Section |

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 engaged,
for use when the main system fails or functions improp-
erly. The emergency system can be selectively engaged or
armed for automatic engagement during take-off. Only
manual starts on the emergency fuel system can be made.
On airplanes changed by T.O. 1F-86H-636, automatic
starts must be made on the main fuel system. However,
manual starts must be made on the emergency fuel sys-
tem on all airplanes. Fuel from the airplane fuel system
is routed to the engine-driven booster and dual fuel
pump, which boosts fuel pressure to the pilot-controlled
fuel selector valve in the engine fuel controller. On air-
planes with the -3D or -3E engine, a fuel manifold
priming line is incorporated in the engine fuel system
to provide optimum automatic starts. The priming line
bypasses a major portion of the engine fuel system and
serves as a rapid means of priming the small-slot fuel
manifold during starting. The engine fuel control sys-
tem is shown schematically in figure 1-7.

Automatic starts are pro-
hibited until the airplane
has been changed by T.O.

Warnuning

1F-86H-636.

Engine Fuel Controller.

The engine fuel controller unit meters fuel for all engine
operation through either the main or emergency fuel
system incorporated within the unit. The fuel controller
is a completely hydraulic (engine oil) unit except for
connections for an electronic temperature control ampli-
fier which senses exhaust gas temperature. Control oil
for operation of the fuel controller is supplied from the
engine oil system. The hydromechanical unit consists of
various components, including a solenoid fuel selector
valve, a riain fuel system (metering valve, pressure-
regulating valve and metering head detector, and com-
puter), @n emergency fuel system (metering valve and
regulating valve), and a fuel stopcock. These compo-
nents are regulated (by throttle setting and signal output
from tae computer and metering head detector) to main-
tain tae fuel flow necessary for desired engine operation.
Any ‘excess fuel (fuel not required by the engine) is
byp issed back to the dual fuel pump, and minimum fuel
flo + is limited to preclude the possibility of flame-out.
T e fuel stopcock, incorporated in the controller, is con-
n-cted to the throttle. When the throttle is OFF, the
<copcock is closed, shutting off all fuel from the con-
troller to the engine. On airplanes changed by T.O.
1F-86H-636, engine overtemperature control is pro-
vided during automatic starts by the engine electronic
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COCKPIT. .. LEFT SIDE

1. Anti-G Suit Pressure-regulating
Valve

. Circuit-breaker Panel

Thunderstorm Light

. Circuit-breaker Panel

Wing Flap Handle

Left Forward Switch Panel

Air Conditioning Control Panel
Engine Contrel Fanel

. Take-off Trim Inc'icator Light

. Throttle Friction Wheel

~oomNOMAWN

—r

temperature control amplifier which is connécted to
thermocouples in the exhaust area. In the event of over-
temperature, fuel flow is reduced until engine opcration
is within the limit temperature. The engine ignitio.1 and
starter circuits cannot be energized for automatic .’arts
on these airplanes until the temperature control amp, fier
is operative. (A 30-second warm-up period is requiced
for the amplifier to become operative.) This safety fca-
ture prevents automatic start attempts without overter-
perature control. The amplifier is powered from th:
three-phase ac bus.

1-8
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F-86H-1 Airplanes AF52-1975
through -1990

12 n 10

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 airplanes. (Refer to applicable text.)

F-BBH-1-00-78C

Figure 1-5

Main Fuel System.

In normal operation, the main fuel system of the fuel
controller meters fuel to the engine, compensating auto-
matically for changes in airspeed, altitude, and outside
air temperature to maintain engine speed constant at each
throttle setting. During rapid acceleration, the maxi-
mum allowable rate of fuel flow can be obtained under
all flight conditions. During rapid deceleration, minimum
fuel flow is scheduled to prevent flame-out. Fuel is sup-
plied to the metering valve of the main fuel system

Changed 26 February 1960
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COCKPIT. .. RIGHT SIDE

1. Fire-warning Panel 9. Sight Ground Test Plug

2. Spare Lamps 10. Circuit-breaker Panel

3. Cabin Pressure Altimeter 11. Cockpit Utility Light

4, Special Store Disarming Lever * 12. Radio Compass Control Panel

5. Lighting Control Panel 13. Canopy Initiator Lever Guard

6. Circuit-breaker Panel 14. IFF Control Panel

7. Thunderstorm Light 15. Oxygen Regulator

8. Map Case 16. Right Forward Switch Panel
*Some airplanes. (Refer to applicable text.)
F-86H-1-00-79B

Figure 1-6

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 detector. The computer
receives signals of compressor inlet pressure, COmMpressor
inlet temperature, and engine speed and combines them
into one mechanical (oil pressure) signal to the main
metering valve. The main pressure-regulating valve is
actuated by the metering head detector to maintain the
desired fuel pressure drop across the main metering valve,
thus controlling fuel flow to the engine. The metering

head detector receives signals of engine speed and reduces
fuel flow when signals indicate engine overspeed. The
fuel not metered to the engine is bypassed 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 to the fuel manifolds and into the combustion lin-
ers. The controller provides metered fuel for starting at
all altitudes. Operation on the fuel control system pro-
tects the engine against compressor stall, overtempera-
ture, and overspeed.

1-9
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ENGINE FUEL CONTROL SYSTEM

FROM AIRPLANE ’E‘liﬁslrf::
MAIN _ METERING HEAD FUEL SYSTEM SOLENOID SHUTOFF
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* Some airplanes (refer to applicable te);l].
F-86H-1-48-5D
Figure 1-7
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F-86H-1-48-1F

Figure 1-8

Emergency Fuel System.

The emergency fuel system of the controller regulates
fuel flow to the engine when selected manually, or auto-
matically when the main system fails and the fuel system
selector switch is at TAKE OFF, When the emergency sys-
tem 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 com-
puting unit of the hydromechanical controller. The emer-
gency system meters fuel flow to engine according to
throttle setting and altitude only, and therefore does not
offer overtemperature, compressor stall, overspeed, and

engine flame-out preventive features.
When the emergency fuel system

L
&m is engaged, the fuel is manually

controlled and the throttle should be moved

cautiously; otherwise, overtemperature opera-
tion, compressor stall, or engine overspeed is
likely to occur, especially at high altitudes.

Fuel not needed by the emergency fuel system is bypassed
back to the fuel pump through the emergency pressure-
regulating (bypass) valve, which receives signals from
compressor inlet pressure to control metered fuel to the
engine. An amber indicator light comes on when the
emergency fuel system is selected manually or automati-
cally. 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 duel fuel
pump provides the fuel pressure boost required by the
engine fuel controller and fuel nozzles. Should either
element of the dual fuel pump fail, the remaining ele-
ment will produce enough fuel flow to maintain satis-
factory engine operation.

1-11
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ENGINE CONTROL PANEL

Figure 1-9

Flow Divider.

The engine fuel flow divider is downstream of the engine
fuel controller. It automatically directs fuel to one or
both engine fuel manifolds, depending on engine oper-
ating conditions. A duplex fuel nozzle with a large slot
and small slot is in each combustion liner to atomize the
fuel. The flow divider pressurizes only the small-slot
manifold during periods when flows are low, as in start-
ing and high-altitude operation. This gives the proper
spray pattern and atomization for combustion. For oper-
ation when fuel pressure is in excess of 50-60 psi, the
flow divider routes fuel through both the small- and
large-slot manifolds. To make starting easier, the flow
divider directs fuel through the small-slot manifold when
fuel pressure is below 40 psi. For normal operation, 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 controller is closed, a drain valve in the flow

1-12

divider opens to permit residual fuel in both manifolds
to drain overboard. On airplanes 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 1-9), on the
left console, supplies primary bus power for controlling
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 completes the
electrical circuit to the starter button (battery switch oN,
or external power connected) and the emergency fuel
selector switch, and permits the throttle-acuated limit
switch to operate the tank-mounted primary fuel booster
pump when the throttle is moved from ofFf. (The sec-
ondary fuel pump will also operate if secondary bus
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power is available.) On airplanes changed by T.O.
1F-86H-636, 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 system shutoff valve is
closed and the fuel booster pump circuit is de-energized.
M“ Do not turn engine master switch
o¥F, during any shutdown, before

the engine has coasted down to 5% rpm or less;
otherwise, starter fuel will be depleted. This will
necessitate ground servicing before a later start.

If a later start is attempted without ground serv-
icing under this condition, a hot start may result.

Throttle.

Engine power is controlled by the throttle (14, figure
1-5), which is on a quadrant on the left console. The
throttle is mechanically connected to the hydromechani-
cal engine fuel controller. To move the throttle 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 is
o, initial outboard movement of the throttle from OFF
starts the primary fuel booster pump and permits igni-
tion to be turned on when the starter system is energized.
On airplanes changed by T.O. 1F-86H-636, the starter
circuit cannot be energized for automatic starts until the
temperature control amplifier is warmed up. Initial for-
ward throttle movement opens the fuel stopcock in the
fuel controller to permit fuel to flow to the nozzle mani-
folds. (Ignition is automatically cut off when engine
speed reaches about 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 actuates
the engine fuel controller to increase engine rpm. The
throttle contains the microphone switch, speed brake
switch, and electrical caging button for the gun sight.
Rotation of the throttle grip supplies manual range data
to the sight. Throttle friction is adjusted by a disk-type
wheel (11, figure 1-5) on the inboard side of the left
console. To prevent accidentally shutting off fuel supply
when throttle is retarded, a stop is provided on the quad-
rant at the IDLE position.

Fuel System Selector Switch.

The three-positioned fuel system selector switch, on the
engine fuel control panel (figure 1-8) on the instrument
panel, permits selection of either main or emergency
fuel system operation 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

Section |

switch should be at NOorRM during all normal in-flight
conditions; the switch should be at EmMER for in-flight
conditions only when the main system fails, and at TAKE
ofF only during take-off and initial climb. For manual
starting on all airplanes, the switch must be at EMER. For
automatic starts, the switch must be at NorM. When the
switch is at NORM, the solenoid-operated fuel selector
valve is de-energized, allowing all fuel from the dual
fuel pump to be directed to the main fuel system. Setting
the fuel system selector switch at EMER energizes the fuel
selector valve, so that all fuel is directed to the emergency
fuel system of the engine fuel controller. An amber indi-
cator light comes on whenever the emergency system is

engaged.
&m To prevent overtemperature oper-
ation, compressor 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 regardless of the fuel system selector
switch position,

_Placing the switch at TAKE OFF above 95% to 97% engine

rpm de-energizes 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
electrical circuit is automatically energized, 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.

such that stall-free throttle

.
5 bursts cannot be accomplished

on the emergency fuel system at low engine
speeds, a lockout circuit is employed to prevent
operation of the emergency system if engine
speed is blow 86% rpm when the selector switch
is at TAKE OFF. Should the main fuel system fail
with the switch at TAKE OFF and the engine oper-
ating above 95% to 97% rpm, the emergency
fuel system will take over automatically. How-
ever, if the throttle is retarded below 85% to
88% engine rpm, the main system will take over
and flame-out may occur. Because of this, the

fuel system selector switch must be moved to
EMER before any throttle movement if the main
fuel system fails during take-off.

Since engine characteristics are

1-13
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After take-off and initial climb, the fuel system selector
switch must be returned to Norm before the throttle is
retarded from Military Power. Otherwise, the emergency
fuel system will take over when engine speed is reduced
to about 95% to 97% rpm.

ENGINE FUEL SYSTEM INDICATORS.

Fuel Flow Indicator.

A fuel flow indicator (14, figure 1-4), on the instrument
panel, shows the rate of fuel consumption in pounds
per hour. The flow indicator 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 (figure 1-8) on the instrument panel, comes on
during emergency fuel system operation of the engine
fuel 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 1-8) on the instrument panel, comes on when the
fuel system selector switch is positioned at 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 type, capable of starting the engine without
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 starter
operation (about 4 seconds duration) is supplied by the
starter fuel accumulator, which is replenished from the
airplane fuel system at the end of each starter cycle.
Compressed air for operating the starter is contained in
an air storage bottle (two bottles on F-86H-5 and later
airplanes). To enable two successive start attempts, pres-
sure must be 3000 psi initially. For maximum starter
performance on a single start, pressure must be 1900 psi
minimum. A safe start 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 later airplanes, the bottles are behind an
access door forward of the right-hand ammunition door.

1-14
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In flight, the air storage bottle is replenished by an air
compressor, which is operated by utility hydraulic system
pressure. On most airplanes,* the compressor motor may
be selectively disabled through the air compressor 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 about 20% rpm, at which time the fuel
supply in the accumulator is exhausted and the starter
automatically disengages, then resets for the next start-
ing operation. An external 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
starter. A push-button 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,i and through the
pneumatic system access door on the right side of the fuse-
lage just ahead of the ammunition 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 after the first firing. Where the time interval
between the first and second firings is less than 15 min-
utes, the two firings are defined as a double start. If a
double start 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 between
firings. A double start may be repeated only if the starter
is allowed to cool to outside temperature (about 3 hours
unless artificial cooling is applied). If the time interval
between the first and second attempted starts is greater
than 15 minutes, the starts are defined as single starts.
Additional single starts after the second starting attempt
require a time interval of 30 minutes minimum between
firings, and may be repeated indefinitely.

Engine Ignition.

The engine has a capacitor discharge ignition system
with two igniter plugs. Ignition is energized only dur-
ing engine starting, as combustion is continuous after the
engine has been started. During ground start, with the
engine master switch oN, the battery switch oN or exter-
nal dc power connected, and the throttle moved from
OFF, the ignition circuit to the spark plugs in combustion
liners 4 and 7 is armed. Pressing the ground start button
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

*F-86H-1 Airplane AF52-2070 and all later
airplanes
7F-86H-1 Airplanes
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generator-off warning light goes out. If a start is aborted,
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 the engine master
switch is on, the battery switch is on, and the throttle
is moved from OFF,

STARTER AND IGNITION SYSTEM CONTROLS.
Throttle.

Refer to "Engine Fuel System 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 start push button is on the engine control
panel (figure 1-9) on the left console. With the battery
switch at oN, the engine master switch at oN, and the
throttle moved from ofFF, in that order, momentarily
pressing the ground stare button supplies dc power to
the starter and igniton unit. An electrical hn|ding relay
keeps the ignition circuit energized until the engine
reaches about 38 rpm and the generator is operating.
If the engine does not start, ignition can be de-energized
by moving the throttle to OFE.

Air Start Switch.

To prmidc ignition during an air start, there is a two-
position switch (figure 1-9) on the left console. When
the switch is moved from the guarded orFf position to
oN (with engine master and battery switches oN, and
throtde moved from oFF), ignition is energized by bat-
tery bus power (primary bus power on late airplanest),
Moving the air start switch to oN also cuts the gener-
ator out of the circuit (de-energizing the secondary bus)
to reduce battery loads, When the air start switch is at
oN, the generator-off warning light will come on. The
switch must be moved to orF to de-energize ignition and
reconnect the generator for normal operation,

Use of the air start ignition circuit

L
é ;z I‘z ‘ 0o is limited to 3 minutes per start.

Longer continuous periods of use will damage
ignition vibrator units.

1F-86H-1
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Air Compressor Switch.

The starter air compressor motor may be selectively
disabled by a guarded, two-position “PNEUMATIC
COMP” switch (figure 1-9) on the engine control panel.
When the primary bus powered switch is at NorRM (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 not
being operated. (Switches in the speed brake and land-
ing gear control circuits open the circuit to the air
compressor solenoid valve when either system is being
operated. Utility pressure is then cut off from the com-
pressor 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 (13, figure 1-4), on the
inscrument panel, shows engine exhaust temperature in
degrees centigrade. Gage indications are received from
thermocouples in the engine tail 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 (10, figure 1-4), on the instrument panel,
registers engine speed in percentage of maximum rated
rpm (7950). This indication, when used in conjunction
with that of the exhaust temperature gage, permits set-
ting engine power accurately without exceeding engine
limitations. The tachometer receives its power from a
tachometer generator geared to the engine accessory sec-
tion and driven by the compressor rotor and is, therefore,
independent of the airplane electrical system,

Qil Pressure Gage.

The oil pressure gage (16, figure 1-4), on the 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.

“F-86H-10 Airplane AF53-1289 and all later airplanes
"F-86H-1 Airplane AF52-2070 and all later airplanes
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OIL SYSTEM.

Lubrication is supplied from a 5-gallon 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 per-
mits the return oil to bypass or go through a fuel-cooled
oil cooler, depending on the oil temperature. No manual
control is provided, as operation of the system is fully
automatic. The oil system also supplies control oil for
operation of the hydromechanical engine fuel controller.
Although the oil tank has a 5-gallen capacity, the oil
tank dip stick will indicate full at the 4-gallon mark,
and the tank should be serviced with a maximum of 4
gallons. See figure 1-30 for oil specification.

AIRPLANE FUEL SYSTEM.

The airplane fuel system (figure 1-10) includes four self-
sealing tanks, two 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 con-
nected to the lower cell of the forward fuselage tank, and
no selection of internal tanks is necessary, as the system
functions as a single source of fuel. During normal oper-
ation, fuel from all internal tanks flows by gravity to the
forward fuselage tank lower cell. Normal flow from
the aft fuselage tank is accomplished by an electrical
transfer pump within the tank that is actuated automat-
ically when fuel level in the forward fuselage tank upper
cell drops to about 173 gallons (159 gallons on early
airplanes® changed by T.O. 1F-86H-575; 69 gallons on
late airplanes and on most airplanes} changed by T.O.
1F-86H-575). The transfer pump forces fuel into the
forward fuselage tank lower cell until the level in the
forward fuselage tank upper cell increases to 180 gallons
(167 gallons on early airplanes* changed by T.O.
1F-86H-575; 91 gallons on late airplanes{ and on most
airplanes} changed by T.O. 1F-86H-575); then the pump
is automatically turned off. In event of transfer pump
failure, all but 50 gallons of fuel will flow by gravity
from the aft fuselage tank to the forward fuselage tank
lower cell when the airplane is in cruise attitude, To
prevent a backflow of fuel to the aft fuselage or wing
tanks, check valves are installed in the system. Two tank-
mounted electric booster pumps supply fuel under
pressure to the engine from the lower cell of the forward

*F-86H-1 Airplanes
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fuselage tank. Individual filler openings are on all inter-
nal tanks except the forward fuselage tank lower cell,
which is filled through 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
tank must be filled first in order to use full fuel capacity;
if the wing tanks or aft fuselage tank 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 receptacles cannot be
closed unless the filler caps are secured in the locked
position, Fuel tank capacities are shown in figure 1-11;
fuel specifications are shown in figure 1-30,

Drop Tanks.

Internal fuel can be augmented by installacion of drop
tanks on the undersurface of the wing outer panels. The
airplane can carry two 200-gallon combat tanks, two
120-gallon ferry tanks, or a combination of two 120-
gallon and two 200-gallon tanks. (The 200-gallon tanks
can be installed on the outboard tank mounting station
only.) Type I and II tanks are of knockdown construc-
tion and are designed so that final assembly can be
accomplished by maintenance personnel in the field. Type
III and IV tanks are completely assembled for installation
and provisions for disassembly are not required. Types
IT and IV are limited service tanks and always have lower
operating limitations than Type I and III tanks of cor-
responding size. Types I and III are general service
tanks. Type II and IV tanks generally have a “TYPE II”
or “TYPE IV” stenciled on the tank, as applicable, and
the stencil is so located that it can be seen from the cock-
pit. Type I and III tanks generally have no identifying
stencil. (See figures 5-4 and 5-5 for flight and release
restrictions for all types of tanks.) Each type of tank
may be 120- or 200-gallon capacity. 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 Booster Pumps.

Two electric fuel booster pumps (primary and sec-
ondary), submerged in the lower cell of the forward

TF-86H-10 Airplanes AF53-1439 and all later airplanes
{F-86H-5 Airplanes and F-86H-10 Airplanes AF53-1229 through -1438
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MNOTE: Drop tank shutoff
valves .are normally open.

" They are closed when they
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FUEL QUANTITY DATA

POUNDS AND US GALLONS

T.0. 1F-86H-1

NOTE

Multiply gallons by 6.5 to convert JP-4
fuel to pounds (Standard Day only).

USABLE FUEL FULLY
IN LEVEL SERVICED

« TOTAL USABLE FUEL WITHOUT DROP TANKS, 3653 POUNDS (562 GALLONS)
« TOTAL USABLE FUEL WITH TWO 200-GALLON DROP TANKS, 6253 POUNDS (962 GALLONS)
« TOTAL USABLE FUEL WITH TWO 200-GALLON DROP TANKS AND TWO

120-GALLON DROP TANKS, 7813 POUNDS (1202 GALLONS)

irucam (EACH)|  (EACH)
& S 1800 LB 1807 LB
FUSELAGE 1
TANK (277 GAL) (278 GAL)
o 968 L8 968 LB
FUSELAGE 1
TANK (149 GAL) (149 GAL)
i 44218 44218
WING TANKS 2
(68 GAL) {68 GAL)
780 LB 780 LB
DROP TANKS -
120-GALLON
! ALLON) (120 GAL) (120 GAL)
1300 LB 1300 L8
DROP TANKS 2
(200-GALLON) {200 GAL) (200 GAL)
F-86H-1-83-4D
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fuselage tank, supply fuel under pressure from the tank
to the engine. The pumps are energized when the engine
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, there-
fore, is operable only when this bus is energized. For
ease in ground-testing the booster pumps (and the fuel
transfer pump in the aft 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 test switch at the TEST position
while listening for pump operation.

Fuel Shutoff Valve.

The fuel shutoff valve, upstream of the low-pressure
filter, 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-
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plish fuel filter deicing on some airplanes.® Refer to
“Defrosting and Rain and Ice Removal Systems” in

Section IV.

AIRPLANE FUEL SYSTEM CONTROLS.

Drop Tank Pressure Switch.

A three-position switch (figures 1-9 and 1-12), on the
left console, controls pressurization of the drop tanks.
Through secondary bus power, the switch actuates the
solenoid shutoff valves in the air pressure lines between
the engine compressor section and the drop tanks. When
the switch is at oUTBD, the normally open air valves to the
inboard tanks are closed; all air pressure is directed
to both outboard drop tanks, forcing outboard tank
fuel to the forward fuselage tank upper cell through a
fuel level control valve. With the switch set at INBD,
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 tanks have

been released.

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

If only one pair of drop tanks is retained, the drop tank
pressure switch should be left at INBD or OUTBD (as appro-
priate) to maintain pressurization to prevent possible tank
collapse during descent. If empty tanks are to be retained
at both inboard and outboard stations, the pressure switch
should be positioned at INBD to direct pressure to the
inboard tanks. F-B6H-1-0-11B

If inboard tanks are dropped
before outboard tanks, they
may strike the airplane or the
outboard tanks.

Warniing

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

Drop Tank Release.

Drop tanks may be dropped individually or in pairs by
positioning the master armament 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 jetti-
soning of the drop tanks and other external stores can be

Changed 26 February 1960
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Figure 1-12

accomplished electrically (battery bus power), regardless
of armament selector switch positioning, by the external
stores jettison button on the left console.

pairs, outboard tanks must be

f dropped before inboard tanks

are released, to prevent tanks from striking the
airplane or outboard tanks.

When tanks are dropped in

® To prevent accidental explosion of drop tanks,
they must not be installed, removed, or given
an operational drop test (either manually or
electrically) unless the airplane and drop tanks
are electrostatically grounded.

Emergency Jettison Handle.

In case of an electrical release failure, the drop tanks
can be jettisoned mechanically by the emergency jetti-
son handle (23, figure 1-4), to the left of the instrument
subpanel. When the handle is turned clockwise 45 degrees
and then pulled out about 3% inches, only the outboard
tanks are jettisoned. When the handle is pulled straight
out to its full extension (about 63 inches), all external
stores (drop tanks, bombs, or rockets) are released at the
same time.

FUEL SYSTEM INDICATORS.
Fuel Quantity Gage and Test Button.

The fuel quantity gage (20, figure 1-4) is on the center
pedestal and shows the total internal fuel supply in
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pounds, as determined by a capacitance-type indicating
system. The system operates on power from the three-
phase (instrument) inverter. It automatically compen-
sates for changes in fuel density so that the quantity gage
registers the actual number of pounds of fuel, regardless
of type of fuel or fuel expansion or contraction caused
by temperature changes.

NOTE Before drop tank 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 (21, figure 1-4), 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
1-9) is on the left console, outboard of the throttle.
With the drop tank pressure switch positioned at ouTsD,
the indicator light 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 turn off
the outboard-drop-tank-empty indicator light which is
of the push-to-test type.

Mdﬂ If empty inboard drop tanks are
retained, the pressure switch
should be left at INBD to maintain 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 generator, which becomes opera-
tive at about 38% engine rpm. A 24-volt, 36-ampere-hour
battery serves as a stand-by for dc power. During ground
operation, direct current can also be supplied through a
receptacle by an external power source. Power for the
ac system is supplied by a single-phase inverter and two
three-phase inverters.

1F-86H-1

DC Electrical Power Distribution.

DC power is distributed from three electrical busses:
battery, primary, and secondary. The battery bus is con-
nected directly to the battery and therefore is “hot” at
all times, 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 instrument inverter fails, The
radar inverter (single-phase) is powered by the secondary
bus. Consequently, output of this inverter is available
only when the generator is operating or when an external
power source is connected. If the single-phase inverter
output is interrupted, the following will become inopera-
tive: sight radar ranging equipment, IFF and SIF radar,
special store controls, strike camera timer,* and cockpit
air conditioning control system. The main and alternate
instrument (three-phase) inverters are powered by the
primary bus. The main instrument inverter serves the
engine temperature control amplifier, attitude indicator,
and K-4 attitude indicating system, directional indicator,
the fuel flow, oil pressure, hydraulic pressure, and fuel
quantity indicating systems, and the 20 mm guns. If the
main instrument inverter fails, the units normally pow-
ered by it can be transferred to the alternate instrument
inverter by a manually controlled transfer switch. Warn-
ing lights show when instrument or radar inverter power
is not available.

Electrically Operated Equipment.
See figure 1-13.

External Power Receptacles.

External power receptacles (dc and, on late airplanes,t
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

*F-86H-1 Airplanes and F-86H-5 Airplanes AF52-2090 and -2091

1F-86H-10 Airplane AF53-1439 and all later airplanes
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battery current, external dc 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 switches.
Circuit breakers, accessible to 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 nose wheel well. Trip-free circuit breakers are
installed on F-86H-10 and later airplanes. This type of
circuit breaker is designed to prevent the pilot from hold-
ing the push button in against the circuit fault which
caused it to open, and thus sustaining a potentially
dangerous overload condition. On F-86H-1 and F-86H-5
Airplanes, nontrip-free circuit breakers are installed;
therefore, on these airplanes, it is possible to reset the
push-pull circuit breakers against the circuit fault, The
ac circuits are protected by fuses, the majority of which
cannot be replaced in flight. The main and alternate
instrument inverters are protected by on-off, switch-type
circuit breakers, so that the inverters may be turned off
during ground testing of the dc electrical system. These
switch-type circuit breakers are on the right console.

(See 6, figure 1-6.)
It is considered highly undesir-

é r‘z “z "C %
able to reclose a circuit breaker

(on F-86H-1 and F-86H-5 Airplanes) that has
opened in flight. Reclosure in general should be
attempted only in cases of emergency, and then
only with full realization of the hazards involved
and a careful evaluation of the advantages versus
the disadvantages. (Since F-86H-10 and later
airplanes are equipped with trip-free circuit
breakers, the circuit breakers on these airplanes
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 switch is
OFF, battery power is supplied only to those units con-
nected to the battery bus.

Generator Switch.

The three-position generator switch (figure 1-14), on
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the right forward switch panel, uses primary bus power
to control generator operation, When the switch is 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 its 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, return switch to oN. This will reset the circuit
so that the generator will be automatically reconnected
if the malfunction no longer exists and the system has
reverted to normal operation.

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 instrument inverter supplies three-phase ac power;
with the switch at ALTERNATE, the alternate instrument
inverter supplies the power. A warning light comes on
when the output of the selected inverter is not satisfac-
tory. The instrument power switch operates on power
from the primary bus.

ELECTRICAL POWER SUPPLY SYSTEM INDICATORS.
Voltmeter.

The voltmeter (17, figure 1-4), on the instrument panel,
shows generator voltage output.

Loadmeter.

The loadmeter (18, figure 1-4), on the instrument panel,
is marked "LOAD"” and shows percentage of total sys-
tem amperage being used.

Generator-off Warning Light.

The ~~.ator-off warning light (figure 1-14), on the
right forward switch panel, is illuminated by primary
bus power whenever generator failure occurs, if the volt-
age drops below that required to close the reverse-
current relay, or if the generator switch is oFF. Should
generator voltage output become excessive (over 31
volts), the generator will be automatically cut out of the
circuit and the generator warning light will come on.
Illumination of the warning light (except when external
power is connected) shows that the equipment powered
by the secondary bus is inoperative and that the battery
is powering the primary bus; therefore, all nonessential
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BATTERY
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*F-86H-1 Airplanes AF52-1975 through -1983
+F-86H-1 Airplanes AF52-1975 through -1990
$Some airplanes (refer to applicable text).
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Gun heaters (.50 cal guns)
Instrument panel vibrator
Nose wheel steering

Redar d-c power

Strike comera (oirplones
without strike comera
timer)

Thunderstorm lights

Windshield anti-ice switch

F-86H-1-54-3J

Figure 1-13
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electrical equipment should be quickly turned off to con-
serve 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 switch panel and operate by means
of primary bus power. A red warning light (figure 1-14)
comes on to show failure of the main or alternate 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

1F-86H-1
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indicator light (figure 1-14) comes on when the single-
phase radar inverter fails. There is no alternate source
of single-phase power.

HYDRAULIC POWER SUPPLY SYSTEMS.

The airplane has three separate and independent constant-
pressure type hydraulic systems: a utility hydraulic sys-
tem, a flight control normal hydraulic system, and a flight
control alternate hydraulic system, The three systems are
completely isolated and independent of one another.
Pressure in any one of the three hydraulic systems can be

POWER IR g 01 h (o], BN FUNCTIONAL FLOW DIAGRAM

* ALTERNATE

ALTERNATE INVERTER

INSTRUMENT i
A-C POWER
SWITCH

MAIN INVERTER

RADAR
INVERTER

selectively read on a single hydraulic pressure gage,
according to the position of the pressure gage selector
switch, For hydraulic fluid specification, see figure 1-30.

Utility Hydraulic System.

The utility hydraulic system (figure 1-15) is a constant-

WARNING LIGHT

Directional indicator (slaved)

Engine control amplifier

Engine ignition and ground start
systems (automatic start)

Fuel flow indicator

Fuel quantity gage

Gunfire power (20 mm guns)

Hydraulic pressure gage

4-8 and MM-2 attitude indicators

Qil pressure gage

SINGLE-PHASE
A-C BUS

Cockpit temperature automatic control
Gun sight

IFF (AN/APX-6 and AN/APX-5A)
Radar (AN/APG-30)

SIF (AN/APX-25) $

Special store menitering panel

Strike comera (cirplanes with

strike camera timer)

F-B6H-1-54-4C

pressure type system, It supplies power for normal oper-
ation of landing gear, wheel brakes, nose wheel steering,
speed brakes, purge doors,* and air compressor for the
pneumatic systeétn. Fluid is supplied to the system from

*F-86H-5 and later airplanes
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RIGHT FORWARD SWITCH PANEL
s

F-86H-1-00-14B

Figure 1-14

a reservoir in the right side of the fuselage; system pres-
sure 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.

HYDRAULIC PRESSURE GAGE AND SELECTOR
SWITCH.

The hydraulic pressure gage and selector switch (7 and
5, figure 1-4), are on the upper part of the instrument
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 respective system
is shown by the pressure gage. The hydraulic pressure
indicating system is operated by three-phase ac power.

1-24

FLIGHT CONTROL SYSTEM.

The flight control system has 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 longitudinal
control system affords more positive action and greater
control effectiveness with less control surface movement
than a conventional control system. Airplanes changed by
T.O., incorporate a splitter-type rudder and elevator
(figure 1-16) to prevent the buzz associated with high
Mach dives. The horizontal tail and the ailerons are
actuated by a constant-pressure hydraulic system; move-
ment of the control stick mechanically positions hydrau-
lic control valves, which direct pressure to the actuating
cylinder of the respective control surface. The irreversible
characteristics 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
being transmitted back to the stick. Thus, aerodynamic
loads of any kind cannot reach the pilot. Because of this
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SPLITTER RUDDER
AND ELEVATOR

0. F-86H-1-58-4A

Figure 1-16

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 actuators,
which change the neutral (no-load) 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 dives.
This unit is a viscous-type damper and results in increas-
ing the pedal forces in proportion to the rate of move-
ment of the rudder.

Controllable Horizontal Tail.

The elevators and horizontal stabilizer are controlled and
operated as one unit, known as the controllable hori-
zontal tail. 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
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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 unde-
sirable effects of high speed, such as loss of control
effectiveness at high Mach numbers due to compressi-
bility.

Splitter Rudder and Elevator.

Airplanes changed by T.O. incorporate an improved
rudder and elevator. (See figure 1-16.) This splitter-type
configuration prevents buzz associated with high Mach
dives while providing better pitch control during high
Mach pull-out conditions and during low-speed landing
and nose wheel lift-off, with no occurrence of overcon-
trol or sensitivity. Rudder pedal pressure is also reduced
during taxiing and flight.

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 artificiai-feel system is
installed to supply the desired feel under all flight con-
ditions. Control surface air loads are simulated by spring
bungees connected into the control system. To improve
flight stability, a bobweight is incorporated in the hori-
zontal stabilizer system to provide a force directly pro-
portional 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 repositioning the artificial-feel bungees.

FLIGHT CONTROLS AND INDICATOR.
Control Stick.

The control stick is of conventional design and is mechan-
ically connected to the hydraulic control valves at the
control surfaces. Movement of the stick positions the con-
trol valves so that pressure from the flight control
hydraulic system is directed to the actuating cylinders.
The stick has a Type B-8 grip (figure 1-17) that incor-
porates 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 conven-
tional hanging-type rudder pedals, which are adjustable
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Figure 1-17

fore and aft by a lever on the outboard side of each pedal
assembly. A position indicator on the outboard side of
each pedal aids in exact alignment of the pedals during

adjustment. Each indicator consists of a numbered dial;
when the visible dial numbers correspond, the pedals are
adjusted evenly. Toe action on the rudder pedals oper-
ates the wheel brakes.

Control Surface Locks.

Gust locks are not necessary for the aileron and hori-
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 aft portion of each lock. The pedals should
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then be rotated aft to engage the locks. It is necessary to
slide the lock aft and then to 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 their normal position, and
the locks should be pushed down until flush with the
floor.

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

Trim Switch.

Ailerons and horizontal tail are trimmed by a five-
position, thumb-actuated switch (figure 1-17) on top of
the control stick grip. Trimming is accomplished by
means of the trim switch, to remove or reduce stick loads
after the stick is positioned to maintain the desired flight
attitude. Holding the trim switch to either side energizes
the electric lateral trim actuator. Holding the switch for-
ward or aft energizes the longitudinal trim 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 OFfF (center) position;
when released, it automatically returns to this position

and trim action stops.
W The trim switch is subject to stick-
ing in any or all of the actuated
positions, resulting in application of extreme
trim. If the switch sticks in any actuated posi-
tion during ground checks, the airplane must not
be flown. The deficiency must be entered on
Form 781 with a red cross.

Rudder Trim Switch.

The electrically (primary bus) actuated rudder trim tab
is controlled by a three-position switch (12, figure 1-5)
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
to the OFF position.

Take-off Trim Indicator Light.

An amber light (10, figure 1-5) 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 its take-off position and
goes out when the respective trim switch is released; it
comes on again as each subsequent control is trimmed
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for take-off. The take-off trim position for the ailerons
and rudder is neutral; horizontal tail take-off trim posi-
tion is that used for a minimum-run take-off. (The lead-
ing edge of the horizontal stabilizer is set with the
leading edge down about 3 degrees, to induce an air-
plane nose-up condition.) The light operates on primary
bus power.

I NOTE The take-off trim setting of the horizontal tail
is visually identified by a white triangle painted
on the left side of the fuselage, just forward of
the horizontal stabilizer. During preflight check
of the trim system, have ground crew check that
the leading edge of the stabilizer is aligned with
rear point of the triangle when the airplane is
trimmed to take-off position.

FLIGHT CONTROL HYDRAULIC SYSTEMS.

Two completely independent hydraulic systems (figure
1-18) provide alternate sources of power for the ailerons
and horizontal tail. A constant-pressure hydraulic system,
powered by an engine-driven pump, serves as the normal
flight control hydraulic system. An alternate constant-
pressure hydraulic system is pressurized by an electrically
powered pump and operates the controls should the nor-
mal hydraulic system fail. The transfer from normal to
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 to about 650 psi,
the pressure switch actuates the transfer valves. A warn-
ing light on the instrument panel comes on when flight
controls are operated on the alternate system. A selector
switch permits the pilot to electrically 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.
Hydraulic control valves, positioned mechanically by the
control stick, 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.

NOTE Automatic 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 alternate to the normal sys-
tem is also prevented if normal system pressure
is low. Manual transfer to the flight control
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alternate hydraulic system can be accomplished
regardless of alternate system pressure.

Flight Control Normal 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 accumu-
lator for sudden high rates of demand. The accumulator
air 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 per-
sonnel before flight for 600 to 650 psi air precharge with
hydraulic pressure depleted. The system reservoir is
behind an access door on the right side of the fuselage,
just forward of the fuselage break. The fluid level indi-
cator pin should extend out from the reservoir to within
Y4 inch of the top of the pin gage.

Flight Control Alternate Hydraulic System.

The flight control alternate hydraulic system has a sepa-
rate reservoir, an electrically driven pump, and an accu-
mulator to provide an alternate source of control power.
The accumulator air pressure gage, just to 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 an access door
on the left side of the fuselage, just forward of the fuse-
lage break. The fluid level indicator pin should extend
out from the reservoir to within % inch of the top of the
pin gage. The system has separate hydraulic lines to each
cylinder, and system pressure is automatically maintained
by pressure switches that operate the pump motor, as
required, to supply the system and keep the accumulator
charged.

NOTE When the flight control alternate 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 accompa-
nied by a reduction in indicated alternate system
pressure.

Ma“ The flight control alternate
hydraulic system is engaged auto-
matically when external power is connected for

engine start, as normal system pressure is not

built up until after the engine is running. There-

fore, the flight control switch should be held at

RESET to effect change-over to the normal system

after engine start.

Changed 26 February 1960
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During flight, the alternate system pump motor is nor-
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 is automatically powered by the
primary bus, Therefore, unless the generator is operating
or an external power source is connected, the battery
switch must be oN to provide power for alternate 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 system should not be operated
on the ground unless an external dc power source is con-
nected or the generator-off warning light is not on when
external dc power is not connected.

Flight Control Hydraulic System Controls.

Flight Control Switch. The three-position flight control
switch (13, figure 1-5), on the left console inboard of
the throttle quadrant, provides a means of manually
selecting the normal or alternate flight control hydraulic
system. With the switch at NORMAL (engine running),
the normal system supplies hydraulic pressure to the
flight controls, and the alternate system will cut in auto-
matically should the normal system pressure fall to about
650 psi. When the switch is moved to ALTERNATE, a
transfer valve in the normal system is actuated to block
normal system pressure, and a transfer valve in the alter-
nate system is opened, permitting alternate system pres-
sure 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 to NORMAL, is momentarily positioned at RESET,
it de-energizes both the normal and alternate system shut-
off valves. This allows them to return to their normal
positions (normal system operating). The RESET position
of the flight control switch must be used whenever an
intentional transfer from the alternate to the normal sys-
tem is made. Should the alternate system fail, transfer
to the normal system will take place automatically.

Flight Control Emergency Change-over Handle. The
flight control emergency change-over handle (25, figure
1-4), below the left side of the instrument panel, per-
mits the flight control alternate hydraulic system to be
engaged if the automatic or selective electrical transfer
systems fail. Pulling the handle aft to its full out position
(about 4 inches) mechanically actuates two transfer
valves (normally solenoid-operated) to transfer flight
control operation to the alternate system and connects
the alternate system pump directly to the battery bus, thus
bypassing pressure switches that normally control pump
operation. As a result, when the handle is extended,
pump operation is continuous, regardless of system pres-
sure.
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NOTE Since the automatic pressure control of the
alternate system is bypassed when the emergency
change-over handle is extended, alternate sys-
tem pressure will exceed 3200 psi.

If the handle is returned to its normal position, the
alternate system will remain in operation until the flight
control switch is held momentarily at RESET and then
released to NORMAL. A button in the face of the handle
must be pressed before the handle can be pushed in to

the stowed position.

. The flight control alternate
hydraulic system pump operates
continuously as long as the manual emergency
change-over handle is actuated. Decreased pump
life may result from excessive periods of opera-
tion; also, drain on the battery in case of gener-
ator failure would appreciably shorten battery
life. In addition, manual change-over to the
alternate system may prevent return to the nor-
mal system if the change-over valve sticks. This
would necessitate the duration of the flight to be
performed on the alternate system. Therefore, do
not actuate the manual emergency change-over
handle in flight, except when the normal system
fails and automatic (electrical) change-over to
the alternate system does not occur, or just before
entering the landing pattern when flying on the

alternate system after normal system failure.

Flight Control Hydraulic System Indicators.

Alternate-on Warning Light. The amber alternate-on
warning light (8, figure 1-4), on the instrument panel,
comes on whenever the flight control alternate hydraulic
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.

Hydraulic Pressure Gage and Selector Switch, Refer
to “Hydraulic Power Supply Systems” in this section.

WING LEADING EDGE.

The airplane has a slatted leading edge wing. (See 19,
figure 1-1.) Wing slats improve low-speed characteristics
and high-altitude maneuverability. The slats on each wing
are divided into four segments. Aerodynamic force act-
ing upon the slats causes them to open and close auto-
matically, depending on the airspeed and the attitude of
the airplane. Upon opening, the slats move forward
along a curved track to create a slot in the wing leading
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edge. This slot formation controls the airflow over the
upper surface of the wing and increases lift, resulting in
lower stalling speeds. At higher airspeeds in unacceler-
ated flight, the slats close automatically to offer minimum
drag for maximum flight performance.
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~_____— B

AWarning 4
Because of restricted clearances, do not lower wing flaps
more than 20 degrees (MID position of wing flap handle)

when EX-10 bombs or 1000-pound GP bombs with the
7-142 fin are carried.

F-86H-1-0-12A

WING FLAP SYSTEM.

Electrically controlled and operated (dc) slotted-type
wing flaps extend spanwise from the fuselage to the
aileron on each wing panel. An individual electrical cir-
cuit and individual electric motor actuate each flap. The
flaps are mechanically interconnected so that if one actu-
ating motor or electrical circuit fails, the respective flap
will be actuated through mechanical interconnection with
the opposite flap. This mechanical interconnection also
prevents individual or uneven flap operation, and a brake
within each actuator prevents air loads from moving the
flaps. No emergency system is provided, as enough pro-
tection is afforded in the normal system by the mechani-
cal interconnection, the individual actuator motors, and
the individual actuator motor circuits. There is no flap
position indicator.

WING FLAP HANDLE.

The wing flap handle (5, figure 1-5), outboard of the
throttle on the left console, controls flap actuation by
primary bus power. To position the flaps, the flap handle
is moved to the selected UP, MID, or DOWN position.
Moving the handle to up will raise the flaps to the
streamlined position. With the handle at powN, 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 at the UP
position, A spring-loaded sliding bolt, next to the flap
handle, can be moved to limit the flap handle travel to
the M position (from the UP position) for certain
airplane load conditions.

NOTE The M 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 solenoid-operated
selector valve. The speed brakes open in about 2 seconds
with high engine rpm. About 42 seconds is needed to
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 be mechanically posi-
tioned to allow air loads to close the speed brakes.

SPEED BRAKE SYSTEM CONTROLS.
Speed Brake Switch.

A serrated switch, on top of the throttle, controls speed
brake operation, using power from the primary bus. The
switch has three fixed positions: IN, OUT, and a HOLD
(neutral) position shown by a white alignment mark on
the switch guide. The speed brakes can be stopped at

*F-86H-1 Airplanes AF52-1975 through -1980
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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 neutral position. Should the
switch be left in the IN position, for example, the click
into the neutral position may be mistaken for the ouT
position, and the expected braking 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 position to
cut off hydraulic pressure and minimize the fire

hazard in case of a damaged line.
Ea a . If the speed brakes are actuated
during taxiing, hydraulic boost
pressure will not be available for applying the
wheel brakes until speed brake operation is com-
pleted and system pressure is restored. How-
ever, conventional hydraulic braking action will
be available in direct proportion to pilot pres-
sure 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 1-5)
is installed on the left aft console. Normally, the lever
is forward. When pushed aft, the lever mechanically
opens a dump valve, which relieves hydraulic pressure
from the speed brake actuating cylinders and permits air
loads to close the brakes to a slightly open trail position
which offers very little drag.

LANDING GEAR SYSTEM.

The fully retractable tricycle landing gear, as well as the
gear and wheel fairing doors, are hydraulically actuated
and electrically (dc) controlled and sequenced. A pneu-
matic system is provided for emergency lowering of the
nose gear, The main gear retracts 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 the gear is
down and locked, the wheel fairing doors are retracted
to the closed position to prevent mud, dirt, etc, from
entering the wheel wells during landing, taxiing, and
take-off. Landing gear and wheel fairing door extension
and retraction time is about 8 seconds. A hydraulic steer-
ing unit is built into the nose gear assembly and serves
as a conventional shimmy damper when the steering
mechanism is not engaged. The main wheels are equipped

with hydraulically operated, segmented rotor-disk type
brakes.

*F-86H-1 Airplane AF52-1975 through -1980
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LANDING GEAR SYSTEM CONTROLS.
Landing Gear Handle.

The landing gear handle (figure 1-19), on the left for-
ward switch panel, electrically (primary bus) controls
the gear and gear door hydraulic selector valve. Moving
the handle to UP or POWN causes utility hydraulic 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 doors are not controlled by the safety
switch; they will follow their normal sequence, 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 strut well. If the switch has been used to
open the doors, it must be moved to CLOSE
before flight; otherwise, the doors will not close
after gear is lowered for landing.

The wheel portion of the handle glows red to serve as the
landing-gear-unlocked or door-unlocked warning light.

Landing Gear Emergency Release Handle,

If the utility hydraulic system or electrical system fails,
the gear may be lowered by the landing gear emergency
release handle (19, figure 1-4), to the right of and below
the instrument 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 bottle to extend the nose gear. This air pressure is
sufficient for one extension only. A pressure switch
de-energizes the landing gear selector electrical circuit
at any time air pressure is in the nose gear cylinder, to
prevent return of the high-pressure air to the utility

hydraulic reservoir.
MM The emergency release handle
must be pulled to the full exten-
sion of about 11 inches to ensure release of all
gear uplocks and proper positioning of the
hydraulic selector 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 restore normal
operation, the emergency extension reset button
must be reset before the next flight if the gear
emergency release handle has been used.
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Figure 1-19

Landing Gear Emergency-up Button.

Use of the guarded emergency-up button (figure 1-19),
which overrides the landing gear ground safety switches,
permits the gear to be retracted on the ground if neces-
sary. When the landing gear handle is at Up, holding the
emergency-up button down bypasses the ground safety
switches and directs battery bus power to the gear and
door selector valve, so that the gear is retracted hydrau-
lically. Retraction is normal, except that the wheel well
doors may not have enough time to fully open. To ensure
positive gear retraction, the button must be held down
until the gear completely retracts, or at least 5 seconds.

NOTE When the emergency-up button is used, gear
retraction time can be reduced if the airplane is
yawed by alternately applying wheel brakes or
by engaging nose wheel steering and applying
rudder alternately. (Yawing relieves the load
on the main gear downlock pins.)

Emergency Extension Reset Button.

A red emergency extension reset button is located exter-
nally 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
compressed air to enter the nose wheel actuating cylin-

der when emergency release handle is used to lower the
nose wheel, the reset button protrudes from the side of
the fuselage. Once the emergency system has been used
to lower the nose wheel, the air must be released from
the actuating cylinder before the nose wheel will again
retract. Pushing the reset button repositions the selector
valve, releasing the air from the actuating cylinder.

LANDING GEAR SYSTEM INDICATORS.
Landing Gear Position Indicator.

The position of the landing gear is shown by an indicator
(figure 1-19) on the left forward switch panel. The indi-
cator consists of three windows, one for each 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 unlocked 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 (figure 1-19) comes on (primary bus) when any
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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 completely closed,
ot if the landing gear handle is moved to UP when the
airplane is on the ground. The warning light is dimmed
automatically when the instrument panel primary light
rheostat is more than 30 degrees from the OFF position.
Operation of the warning light may be tested on the
ground by pressing the horn cutout button when throttle
is at OFF.

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 the land-
ing 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 not down and locked when the throttle
is retarded below cruising rpm, a warning horn in the
cockpit sounds automatically. Depressing the horn cut-
out button (figure 1-19) on the left forward switch panel
silences the horn. Advancing the throttle resets the horn
circuit, which is powered by the primary bus.
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Nose Gear Ground Safety Lock.

A removable ground safety lock (figure 1-20) should be
inserted in the nose gear assembly when the airplane is on
the ground to prevent collapsing of the nose gear. The
lock has a conventional warning streamer and must be
removed before flight. No provisions are made for main
gear ground safety locks, as the weight of the airplane
on the main gear prevents accidental gear release while
the airplane is motionless.

NOSE WHEEL STEERING SYSTEM.

Nose wheel steering is electrically engaged (dc), hydrau-
lically 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 oper-
ated to control a hydraulically operated nose wheel steer-
ing unit. This unit permits the wheel to be turned about
40 degrees each side of center by pressure on the respec-
tive rudder pedal. When not engaged for steering, the
unit serves as a conventional hydraulic 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. Utility system
pressure is reduced by the pressure reducer valve for
operation of the steering system.

Nose Wheel Towing Release Pin.

The nose wheel towing release pin (figure 1-21) on the
forward side of the nose gear strut, just above the wheel
fork, must be disengaged from the strut before the air-
plane is towed, to allow the nose wheel fork to swivel.
When the pin is engaged, as required for normal steer-
ing operation, the pin handle is held downward in the
vertical position by a detent and by a retaining cap
screwed on 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 retaining 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.

o The nose wheel towing release pin

should be disengaged after shut-

down; otherwise, the steering unit will be dam-
aged if the airplane is towed.

*F.86H-5 and later airplanes
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CAUTION

If speed brakes are actuated during taxiing, hydraulic
pressure will not be available for nose wheel steering
until speed brake operation is completed.

NOSE WHEEL STEERING BUTTON.

The push-button type nose wheel steering button (figure
1-17), on the control stick grip, actuates a shutoff valve
(secondary bus power) to supply hydraulic pressure to
the nose wheel steering unit. To engage the steering unit,
the switch must be depressed 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 automatically
engaged by a hydraulically actuated clutch within the
steer-damp unit.

Section |

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 toe action 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 sys-
tem pressure fails or is reduced, the master cylinders will
operate as manual brakes with fluid from the reservoir.

] Because of light brake forces
required, care should be exercised
to prevent sliding wheels.

® If the speed brakes are actuated during taxiing,
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 brak-
ing action will be available in direct proportion

to pilot pressure on the brake pedals.

NOTE This airplane is not equipped with parking

brakes.

Refer to "“Wheel Brake Operation” in Section VII for
additional information.

INSTRUMENTS.

Only instruments which are not part of a complete sys-
tem, such as fuel system, engine, etc, are discussed in the
following paragraphs. Most of these instruments are on
the instrument panel and are powered by the ac or dc
electrical system. An automatic electric vibrator, powered
by the secondary bus, is on the forward side of the instru-
ment panel. This automatic vibrator prevents instrument
lag or sticky pointer indications. Refer to the applicable
system for information on instruments not discussed in
the following paragraphs.

AIRSPEED INDICATOR.

The airspeed indicator (29, figure 1-4) is conventional,
with the addition of a red and yellow limiting pointer.
This pointer has two adjustments. The first permits set-
ting the pointer to indicate the airspeed corresponding to

#F-86H-1 Airplanes
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NOSE WHEEL TOWING RELEASE PIN
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CAUTION

Before taxiing, the nose wheel towing release
pin should be engaged (flight position) and the
safety cap installed hand-tight.

F-86H-1-34-1

Figure 1-21

a limit Mach number. This adjustment is indicated by the
position of a small index pointer on the Mach scale on
the circumference of the dial. The second prevents clock-
wise movement of the pointer beyond a limit airspeed.
The index pointer will indicate the airspeed correspond-
ing to a limit Mach number or limit airspeed, whichever
is less, for a given external loading configuration, (Refer
to “Airspeed Limitations” in Section V.) If there is no
airspeed or Mach number limit for the airplane, the
limiting pointer will be set to show at any altitude the
airspeed corresponding to Mach 1.0, the design limit of
the instrument. In addition, the instrument is equipped
with a vernier drum which permits reading of airspeed
to the nearest knot, The pitot-static head is installed in a
boom on the right wing tip, and installation error is
negligible, as far as the pilot is concerned.

MACHMETER.
The Machmeter (31, figure 1-4) serves as a primary flight
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instrument for indicating speed. It interprets indicated
(pressure) altitude and indicated airspeed to show indi-
cated Mach number. The instrument is extremely valu-
able, particularly at high altitudes, as its reading is more
closely related to true airspeed than is indicated airspeed.
(Refer to “Mach Number” in Section VI1.)

ACCELEROMETER.

A three-pointer accelerometer (6, figure 1-4) shows posi-
tive and negative G-loads. In addition to the normal
indicator pointer, there are two movable recording point-
ers (one for positive G-loads and one for negative
G-loads) that follow the indicator pointer to its maxi-
mum travel. The recording pointers remain at the respec-
tive maximum travel positions, thus providing a record
of maximum G-loads encountered. To return the record-
ing pointers to the normal (1 G) position, it is necessary
to press the knob on the lower left corner of the instru-
ment ring,
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STAND-BY COMPASS.

A conventional magnetic compass, mounted on the wind-
shield bow to the right of the armor glass, is furnished
for navigation in the event of instrument or electrical
system failure. Illumination of the stand-by compass is
controlled by a switch on the right console, and bril-
liancy of illumination is controlled by the console light-
ing rheostat.

J-8 ATTITUDE INDICATOR.*

On most airplanes, visual indication of the flight atti-
tude of the airplane in pitch and roll is provided by the
gyro-controlled J-8 attitude indicator (12, figure 1-4 and
figure 1-22) on the instrument panel. The unit 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 attitude of the airplane is
presented on the indicator by displacement of the hori-
zon 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
maneuvers, 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 to
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 miniature indicator airplane and by
the relation of the bank index to the degree markings on
the bezel mask, After certain maneuvers, the attitude
indicator will “lag” about 5 degrees upon return to
straight-and-level flight. The unit begins to correct these
errors immediately.

A A slight amount of pitch error
WW in the indication of the J-8
attitude indicator will result

from accelerations or decelerations. It will
appear as a slight climb indication after a for-
ward acceleration and as a slight dive indication
after deceleration when the airplane is flying
straight and level. This error will be most
noticeable at the time the airplane breaks ground
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during the take-off run. At this time, a climb
indication error of about 1Y bar widths will
normally be noticed; however, the exact amount
or error will depend upon the acceleration and
elapsed time of each individual take-off. The
erection system will automatically remove the
error after the acceleration ceases.

The gyro may be manually caged by use of the caging
knob on lower right side of the bezel. Caging is accom-
plished by smoothly pulling the knob away from the
instrument and releasing it guickly as soon as it reaches
the limit of travel. The manual caging feature permits
fast gyro erection for scramble take-offs or for correct-
ing in-flight 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 to 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 airplane to be adjusted to compen-
sate for longitudinal trim changes.

MM-2 ATTITUDE INDICATOR.

On late airplanes, a visual indication of the flight acti-
tude of the airplane in pitch and roll is provided by the
MM-2 attitude indicator which is part of the K-4 attitude
indicator system. The synchro-type MM-2 indicator (fig-
ure 1-22), on the instrument panel, is electrically con-
trolled 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
to 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 attitude
change from level flight. The K-4 system is powered
from the dc and three-phase ac busses. Erection of the
gyro requires between 2 and 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. If more than 2%
minutes is required for the “OFF” flag to disappear and
for the indicator to settle down to a steady presentation,
the indicator may not be reliable. In addition, any minor
oscillation noted in the indicator after the "OFF” flag

*F-86H-1 and F-86H-5 Airplanes, and F-86H-10 Airplanes AF53-1229 through -1468

TF-86H-10 Airplane AF53-1469 and all later airplanes
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J-8 AND MM-2 ATTITUDE INDICATORS

J-8 ATTITUDE INDICATOR
(EARLY AIRPLANES)

MM-2 ATTITUDE INDICATOR
(LATE AIRPLANES)

F-86H-1-51-6C

Figure 1-22

disappears should warrant rejection and denotation in

the Form 781. The "OFF” flag will appear in the event
of complete dc or three-phase ac power failure.

Warnaé

W planes not changed by T.O.

1F-86H-620, that are equipped

with the MM-2 attitude indicator, not be flown

under IFR conditions because a slight reduction

in three-phase ac or dc power, or failure of

certain components in the K-4 system will not

cause the "OFF” flag to appear, even though the

indicating system is not functioning properly.

If TFR flight is required, periodically check the

attitude indications given by the MM-2 against

other flight instruments, such as the directional

indicator and turn-and-slip and vertical velocity

indicators. If malfunction is suspected when

flying under IFR conditions, disregard indica-

tions of the attitude indicator and attempt to

alter the flight path to an area of VFR con-
ditions.

It is recommended that air-

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,
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correct attitude indication is provided throughout the
maneuvering range of the airplane. Indication error for
the system is less than ; degree in level flight, and, up
to a turn 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.
Warnui

W in the indication of the MM-2
indicator will result from
accelerations or decelerations. It will appear as
a slight climb indication after a forward accelera-
tion and as a slight dive indication after deceler-
ation 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 about 1'% horizon 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 automatically remove the error after

the acceleration ceases.

A slight amount of pitch error

The gyro does not have a manual caging knob. When
power is turned off, a snubber automatically grips the
gimbal and keeps it from tumbling. When power is
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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.

I

ALTIMETER.

The altimeter (figure 1-23) has three pointers: 100-foot,
1000-foot, and 10,000 foot. The 10,000-foot pointer
incorporates an extension, which cannot be obscured by
the other pointers, and a notched disk. At altitudes below
16,000 feet, the notched disk will move to expose a set
of warning stripes. Thus, the altimeter offers improved
readability and warns visually when altitudes under
16,000 feet are entered.

TURN-AND-SLIP INDICATOR.

The conventional turn-and-slip indicator (26, figure 1-4),
on the instrument panel, is electrically driven by power
from the primary bus.

DIRECTIONAL INDICATOR (SLAVED).

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 engine
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 compartments, 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.” (See
figure 1-14.) An unsafe overheat temperature in the aft
engine compartment is shown by illumination of an
amber light labeled "OVERHEAT AFT FUS.” (See
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

Changed 26 February 1960
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F-86H-1-51-TB

Figure 1-23

should come on. The switch is spring-loaded to the
unmarked position. The lights are of the push-to-test
type, permitting a check of bulb illumination independ-
ent 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 either 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 reversible electric
actuator is powered from the primary 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 oper-
ation of the canopy. In flight, emergency release of the
canopy is accomplished by a remover, 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.

1-39
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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 elec-
trical spring-loaded push buttons (26, figure 1-1) 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 but-
ton results in corresponding operation of the canopy.

Canopy Switch.

The canopy is controlled from within the cockpit by
a three-position toggle switch (figure 1-19), 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 the canopy-unlocked
warning light goes out. This will ensure that canopy is
fully closed and hold-down hooks are engaged. (Limit
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
OPEN until the canopy reaches the fully open position,
when limit switches automatically cut off power to the
canopy actuator, When the switch is at its OFF (center)
position, the canopy is safe for taxiing, whether open,
partly open, or closed.

Canopy Manual Release Handle.

A handle (figure 1-24) on the right side of the cockpit,
recessed in the canopy frame, is used for pulling the
canopy open on the ground if it cannot be opened elec-
trically. 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 out from the
recessed position, 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. The canopy will latch and remain open, when
opened manually, if raised slightly above the normal

open position.
1-40
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Ny _‘*
F-86H -1-31-2

Figure 1-24

Canopy Emergency Release (Ejection Seat
Armrests).

When the armrest on the ejection seat is pulled full up
in preparation for seat ejection, the canopy remover is
fired to jettison the canopy for emergency bail-out. (The
canopy can be jettisoned at any airspeed or airplane
attitude.) The canopy remover is actuated by an initiator
and exactor system. Raising either armrest to its full up
position moves the canopy initiator lever which fires a ]
cartridge within the initiator unit located in the right
console. The expanding gases thus produced are dis-
charged to the exactor unit on the canopy remover cata-
pult. 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.

canopy initiator (in the right

Warnuing
console) prevents the 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 headrest. After flight,
the safety pin must be replaced in the initiator.

A ground safety pin in the

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. The handle releases the canopy
from the hold-down hooks and from the actuator with
the canopy in any position. The emergency release handle
is 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

Changed 26 February 1960
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the airplane. The canopy will latch and remain open,
when opened manually, if raised slightly above the
normal open position.

Canopy-Unlocked Warning Light.

Whenever the canopy is in any position except locked
closed (battery switch ON, generator operating, or
external power connected), the canopy-unlocked warn-
ing light (figure 1-19), on the left forward switch panel,
comes on. The warning light, marked "UNLOCKED,"”
operates on primary bus power.

EJECTION SEAT.

An ejection seat (figure 1-25) permits emergency ejection
at any speed or flight attitude. An explosive-cartridge-
type catapult is mounted vertically behind the seat and,
when fired, supplies the necessary propulsion to 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.
Warnac

W ion, or any other sponge rub-

ber 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
cushion and enables the seat to gain considerable
momentum before exerting a direct force on the

pilot. Also with additional padding, the chance

of injury during a forced landing is increased.

Do not use the A-5 seat cush-

Raising the seat armrests, which are mechanically con-
nected and rise at the same time, 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 pneumatically operated
catapult firing mechanism, firing the catapult. The seat
has an automatic-opening safety belt, and accommodates

Changed 26 February 1960
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a back-type parachute. The radio lead and the anti-G
suit and oxygen hoses are fitted into a single discon-
nect on the forward edge of the seat, between the foot-
rests. The airplane is equipped with a high-impedance
headset adapter that provides the impedance necessaryl
to allow the use of the P-4 helmet with existing radio
equipment. If a P-3 helmet is worn, the radio lead from J|
the P-3 helmet must be plugged into an MX-1615 adapter
jack above the left armrest on the ejection seat. When
the seat is ejected, these connections are automatically
disconnected at the disconnect assembly.

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 time. Raising the armrests
also locks the shoulder harness and cocks the triggers.
Each armrest has a spring-loaded latch which prevents
the armrest from accidentally rising out of its stowed
(full down and latched) position and possibly jetti-
soning the canopy and exposing the ejection trigger. The
restraining action of the latch can be readily overcome
if ejection is necessary. To help you determine that the
armrests are full down and latched, there is a white stripe
on each end of the front face of the seat bucket 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. In addition, the
inside face of each armrest bracket is painted with alter-
nate red and white stripes. If these stripes are not visible
above the top of the seat bucket, the armrests are full
down and latched.

Seat Catapult Triggers.

A seat catapult 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 locks in the full up position,
and the triggers are then in the firing position, within

1-41
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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
(MUST BE REMOVED BEFORE FLIGHT)

SAFETY BELT

SHOULDER HARNESS
LOCK HANDLE

ARMREST
HANDGRIP

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

SEAT CATAPULT INITIATORS

SEAT VERTICAL
ADJUSTMENT LEVER

ANTI-G SUIT, OXYGEN,
RADIO CONNECTIONS
CANOPY INITIATOR LEVER (INSIDE HINGED
GUARD ON RIGHT CONSOLE)
CAUTION
INADVERTENT MOVEMENT

OF THIS LINK WILL
JETTISON CANOPY

CANOPY REMOVER INITIATOR
(ON RIGHT-HAND CONSOLE)

F-B6H-1-T3-2F

Figure 1-25
1-42
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reach of the fingers. Squeezing the trigger in either
handgrip fires a cartridge in its respective initiator. The
gases produced by this action are transmitted to the
ejection seat catapult. The pressure of the expanding
gases actuates the striker pin, which fires the seat cata-

pult cartridge, ejecting the seat.
initiators, located on either

side of the seat armrests, pre-

vent 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 headrest. After
flight, the safety pins must be replaced in the
initiators.

® The seat catapult is armed whenever an initi-
ator ground safety pin is removed.

Ground safety pins in the

The seat ejection system 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.

Seat Vertical Adjustment Lever.

Seat adjustment is accomplished mechanically by opera-
tion of the seat vertical adjustment lever, located on
the right side of the seat. Pushing the lever forward to
the unlocked position releases the seat for adjustment.
With the lever at this position, the spring-loaded seat
is raised when the pilot lifts his weight off the seat by
using the handhold on the windshield bow, left of the
armor glass, When the desired adjustment is obtained
the lever should be moved aft to the locked position
which is shown by the alignment of the white pin on the
adjustment lever with the white index marker on the

armrest side panel.
Warac
W the ground, the handle must
not be moved to the unlocked
position if the seat is not occupied. Release of
the empty seat may cause the handgrips to spring
up and jettison the canopy if the ground safety
pin is not in the canopy initiator.
® 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 not locked, G-loads in flight may
cause it to move, possibly allowing armrests
to raise and jettison canopy.

When adjusting the seat on

Shoulder Harness Lock Handle.

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

Section 1

F-86H-1-0-14A

CAUTION
Before a forced landing, cut engine master, generator, and

battery switches, which are not readily accessible with the
shoulder harness locked.

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 recom-
mended that the shoulder harness be locked manually
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
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inertia reel will automatically lock under a 2
to 3 G forward deceleration, as in a 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 unlock the harness without
first releasing it momentarily at the safety belt or releas-
ing the harness buckles. After automatic locking of the
harness, it will remain locked until the handle is moved to
LockED (forward) position and then back to UNLOCKED.

SAFETY BELT.

The airplane is equipped with an MA-1, MA-3, MA-4,
MA-5, or MA-6 automatic-opening safety belt. The
primary purpose of the automatic belt is to raise the
maximum and lower the minimum altitudes at which
escape may be successfully accomplished with the ejec-
tion seat. In high-altitude ejections (above 15,000 ft),
use of the automatic belt in conjunction with the
automatic-opening parachute avoids parachute deploy-
ment at an altitude where sufficient oxygen would not be
available to permit safe parachute descent. In a low-
altitude ejection, use of the automatic belt greatly
reduces the time required for separation from the seat.
If an automatic parachute is used in conjunction with
the automatic belt, the time for full parachute deploy-
ment also is reduced. Consequently, use of the automatic
belt and automatic parachute would lower the altitude
required for safe ejection. Until you have become thor-
oughly familiar with the automatic belt and have been
convinced that the automatic belt has been designed to
save your life, you may have a tendency to distrust the
automatic feature and feel that you can only be sure
of its operation by manually operating it. However, the
automatic belt has been thoroughly tested and is com-
pletely reliable. Under no circumstances should the auto-
matic belt be manually opened prior to ejection, regard-
less of altitude. No matter how fast your reactions are,
you cannot beat the automatic operation. Prior to the use
of automatic belts, instructions were issued that when
ejection was necessary below 2000 feet above the terrain
the conventional safety belt should be opened manually
prior to ejection. However, manual release of automatic
belts is not only undesirable, but dangerous. The escape
operation using the automatic feature is not only faster,
since the belt automatically opens 2 seconds after ejec-
tion, but it also protects the pilot from severe injury
at high speeds. (If the airplane is equipped with an
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M-12 automatic belt initiator, the belt opens one second
after ejection.) Since the drag-to-weight ratio of the seat
is considerably greater than that of the pilot, immediate
separation would result if the belt were opened manually
prior to ejection. This could result in accidental opening
of the parachute due to the pack being blown open, and
the high opening shock of the parachute could cause
serious or fatal injuries. So remember, the automatic
operation can't be beaten.

MA-1, MA-3, and MA-4 Automatic Safety Belts.

The Type MA-1, MA-3, or MA-4 automatic safety belt
is a cartridge-operated device designed for use with
the same webbing and fittings as used with the standard
B-18 (manual) safety belt, but differs in the center sec-
tion or release portion of the belt. Release of the MA-1,
MA-3, or MA-4 belt is accomplished either by manual
operation by the pilot or by gas pressure from a separate
automatically controlled source, the M-4 (or M-12)
initiator on the back of the seat. The initiator supplies
approximately 1500 psi pressure through a high-pressure
hose which actuates a piston inside the belt, retracting
the latch tongue and releasing the link. The release
incorporates a key which is attached to a lanyard lead-
ing to the automatic rip cord release. The key provides
an anchor for the static line to the timer of the auto-
matic parachute. The release is so designed that the belt
cannot be locked until the key is first inserted into the
belt locking mechanism. This is a feature of the design
so that the pilot will not neglect to tie in the automatic
parachute into the system. Use of the key is neces-
sary for proper operation of the automatic belt. If
the automatic parachute is used, the key attached to the
parachute lanyard is inserted into the belt locking mecha-
nism. If the automatic parachute is not used, a spare
key which is attached to the automatic belt must be
inserted into the belt locking mechanism. (This spare
key must not be removed from the belt.) When the belt
is manually opened, the key is ejected automatically so
that inadvertent actuation of the automatic parachute
will not occur. During automatic operation of the safety
belt, the key remains firmly locked in the b:it rclease,
thereby arming the automatic parachute timer as the
pilot separates from the seat. Manual operation of the
automatic belt can override the automatic function at
any time, For example, it is possible to manually open
the belt even though initiator action has started. The
parachute automatic feature may likewise be overridden
by manually pulling the “D” ring even though the auto-
matic parachute rip cord release has been actuated.

If the safety belt is opened
manually, the parachute must
be opened manually (for

Warnniny
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automatic-opening parachutes, the aneroid-timer
arming lanyard should be pulled to open para-
chute if above 14,000 feet).

Figure 1-26 shows the MA-1 automatic belt closed with
shoulder harness attached, automatically opened, and
manually opened. Figure 1-27 shows the MA-3 or -4
automatic belt for the same conditions.

MA-5 and MA-6 Automatic Safety Belts.

The MA-5 and MA-6 automatic safety belts are similar in
design and function to the MA-1, MA-3, and MA-4 belts.
However, the MA-5 and MA-6 belts have a swivel link.
When the belt is fully locked, the swivel is attached
on one end to the manual release lever and on the other
end to the automatic release. The swivel link is detached
from the automatic release by actuation of the automatic
release initiator. In addition, the MA-5 and MA-6 belts
are designed to retain a ring-type anchor for actuating
the automatic parachute, in place of a key. It is not
mechanically necessary that the anchor, which slips over
the manual release end of the swivel link, be used to
close the belt. However, when the MA-5 or MA-6 belt
is used in conjunction with an automatic parachute, the
ring-type anchor must be attached to the parachute
arming lanyard and then slipped over the swivel link in
order for the parachute to function automatically when
ejection is necessary. Figure 1-28 shows the MA-5 or
MA-G belt closed with shoulder harness and automatic
parachute anchor attached, automatically opened, and
manually opened. Manual operation of the automatic
belt can override the automatic function at any time.
For example, it is possible to manually open the belt
even though initiator action has started. The parachute
automatic feature may likewise be overridden by man-
ually pulling the “D” ring even though the automatic
parachute rip cord release has been actuated.

manually, the parachute must

5 be opened manually (for

automatic-opening parachutes, the aneroid-timer
arming lanyard should be pulled to open para-
chute if above 14,000 feet).

If the safety belt is opened

LOW-ALTITUDE ESCAPE EQUIPMENT.

To provide an improved low-altitude escape capability,
a system incorporating a one-second safety belt initiator
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and a zero-second parachute (1-0 system) has been devel-
oped. The zero-second parachute delay is accomplished
by means of a hook and lanyard which is attached to the
parachute arming lanyard at one end and can be attached
to the parachute “D” ring. (See figure 1-29.)

NOTE The “D” ring hook and lanyard may be
installed on the parachute before the one-second
safety belt initiator is installed on the airplane.
This will temporarily provide a 2-0 system,
with higher minimum safe ejection altitudes.

The 1-0 system makes use of a detachable hook and lan-
yard that connects the parachute timer lanyard to the
parachute “D” ring. At very low altitude and airspeeds,
the hook must be connected to the “D” ring, thus pro-
viding parachute actuation immediately after separation
from the ejection seat. At other altitudes and airspeeds,
the hook must be disconnected from the “D” ring, thus
allowing the parachute timer to actuate the parachute
below the critical parachute opening speed and below
the parachute timer altitude setting. A ring attached to
the parachute harness is provided for stowage of the
hook when it is not connected to the “D” ring. This
hookup must be done manually. The hook configuration
shown in figure 1-29 is one of several which will be in
service use. Although each configuration differs in
appearance, the attaching positions are the same. Figure
3-5 shows a plot of three parameters: altitude, speed,
and sequence time of the parachute—automatic safety
belt combination. The graph indicates safe ejection
speeds with regard to parachute capability and body
injury because of parachute opening shock. The sequence
lines (slanting lines) indicate the limits above which the
parachute will probably be damaged on opening or the
pilot will probably suffer body injury resulting from
deceleration effects. The lower chart of figure 3-5 shows
the minimum altitude for a successful ejection with dif-
ferent combinations of automatic safety belt and auto-
matic parachute timing sequence.

AUXILIARY EQUIPMENT.

Information concerning the following auxiliary equip-
ment is supplied in Section IV: cockpit air conditioning
and pressurization system; defrosting and rain and ice
removal systems; communication and associated elec-
tronic equipment; lighting equipment; oxygen system;
navigation equipment; armament equipment; and mis-
cellaneous equipment.
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MA-1 AUTOMATIC-OPENING SAFETY BELT

1. Belt locking key (attached to avtomatic
parachute arming lanyard) inserted in belt
locking mechanism.

WARNING

s This key must be used when an auto-
matic parachute is worn, in order for
the parachute to function autematically
if ejection is necessary. Be sure the key

is properly inserted and will not pull
out.

e Lanyard must be outside parachute
harness and not fouled on any equip-
ment, to permit clean separation from
seat.

2. Belt locking key (attached to belt). Used
to close belt only when automatic para-
chute is not worn.

3. Initiator hose.

4. Manval release lever closed (shown with
NAA type handle extension).

1. Belt locking key (from automatic para-
chute arming lanyard) retained in belt
locking mechanism.

2. Manual release lever closed.

3. Belt latch opened by gas pressure from
initiator.

MANUALLY OPENED

1. Belt locking key ejected from locking
mechanism when manual release lever is
opened.

WARNING
If automatic parachute is worn and
belt is manually opened during ejec-
tion, parachute will not open auto-
matically upon separation from seat.

2. Manual release lever opened.
3. Belt latch opened by manual release lever.

NOTE
Manual release lever can be used to
unlock belt at any time, even if auto-
matic-opening sequence already has
been initiated. F-86H-1-73-13A

Figure 1-26
1-46



T.0. 1F-86H-1 Section 1

MA-3 OR MA-4 AUTOMATIC-OPENING SAFETY BELT

1. Belt locking key (attached to automatic
parachute arming lanyard) inserted in belt
locking mechanism.

WARNING

e This key must be used when an auto-
matic parachute is worn, in order for
the parachute to function automatically
if ejection is necessary. Be sure the key
is properly inserted and will not pull
out.

e Lanyard must be outside parachute
harness and not fouled on any equip-
ment, to permit clean separation from
seat.

2. Belt locking key (attached to belt). Used
to close belt only when automatic para-
chute is not worn.

3. Initiator hose.

4. Manual release lever closed.

& o = # _ '_ AUTOMATICALLY OPENED

1. Belt locking key (from automatic parachute
arming lanyard) retained in belt locking
mechanism.

2. Manual rel lever closed

3. Belt latch opened by gas pressure from
initiator.

MANUALLY OPENED

1. Belt locking key ejected from locking k '

mechanism when manual release lever is
opened.

WARNING
If automatic parachute is worn and
belt is manually opened during ejec-
tion, parachute will not open auto-
matically upon separation from seat.

2. Manual release lever opened.
3. Belt latch opened by manual release lever.

NOTE
Manual release lever can be used to
unlock belt at any time, even if auto-
matic-opening sequence already has
been initiated.

F-B6H-1-T3-14A

Figure 1-27
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MA-5 OR MA-6 AUTOMATIC-OPENING SAFETY BELT

1. Initiator hose to automatic release mecha-
nism.

2. Shoulder harness loops over swivel link.

3. Anchor (from automatic parachute arming
lanyard) slipped over swivel link.

WARNING
* Although not necessary to close belt,
anchor must be installed, when auto-
matic parachute is worn, so that
parachute will function automatically
if ejection is necessary.

* Lanyard must be outside parachute
harness and not fouled on any equip-
ment, to permit clean separation from
seat.

4. Manual release lever closed.

1. Auvtomatic release mechanism actuated by
gas pressure from initiator, detaching swivel
link on automatic release side.

2. Swivel link retained by manual release
lever.

3. Anchor (from automatic parachute arming
lanyard) retained by swivel link.

4, Manual release lever closed.

1
MANUALLY OPENED ;

1. Swivel link released by manual release
lever (automatic release mechanism not
actuated).

2. Anchor (from automatic parachute arming
lanyard) freed from swivel link.

WARNING
If automatic parachute is worn and
belt is manually opened during ejec-
tion, parachute will not open auto-
matically upon separation from seat.

3. Manual release lever opened.

NOTE
Manual release lever can be used to
unlock belt at any time, even if auto-

matic-opening sequence has been
initiated. F-86H-1-73-12

Figure 1-28
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" PARACHUTE ARMING LANYARD
AND “D’’ RING HOOKUP

NOTE
If manual parachute is used, zero-second hook- 1. Parachute "'D"' ring.
up is accomplished with a special lanyard St Ly
which hooks to parachute “'D" ring at one end & :‘:k";k “f?mhde;i:‘:ino ring before
and attaches to belt (by anchor or key) at the ROLE A g
other end. 3. Retain hook in this ring after take-off.
F-B6H-1-73-16 4. Automatic safety belt keys and anchor.

Figure 1-29
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SERVICING DIAGRAM

COENOWNLWLN=

NOTE
When refueling, fill
forward fuselage tank
first.

| SPECIFICATIONS

T FUEL—JP-4 (MIL-F-5624);
Alternate—gasoline
(MIL-F-5572), lowest
grade available.

OIL—MIL-O-6081, Grade 1005

HYDRAULIC FLUID—MIL-O-5606

ALCOHOL—MIL- A-6091°

OXYGEN— BB-0-925

Air Storage Bottle (Nose Gear Emergency Extension)
Cockpit External Pressure Connection

Oxygen Filler Valve

Right Wing Fuel Tank Filler

Air Storage Bottle (Air Starter System)t

Right Drop Tank Filler

Starter External Air Supply Connection

Battery

Flight Control Normal Hydraulic System Accumulator
Flight Control Normal Hydraulic System Reservoir

11.
12.
13.

14.
15.

16.

17.
18.

19.
20.
21.
22.
23.

Fuel Filter Deicing System Alcohol Tank *

Utility Hydraulic System Reservoir

Forward Fuselage Fuel Tank (Upper Cell) Filler
(Filled First to Utilize Full Tank Capacity)
Single-point Refueling Receptacle

Ammunition Compartment Access Door (Typical
Both Sides)

Forward Fuselage Fuel Tank (Lower Cell)

Filled Through Forward Fuselage Tank Upper Cell
Qil Tank

Flight Control Alternate Hydraulic System
Accumulator

Flight Control Alternate Hydraulic System Reservoir
Electrical External Power Receptacle

Left Wing Fuel Tank Filler

Aft Fuselage Fuel Tank Filler

Left Drop Tank Filler

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

tF-B6H-5 and later airplanes have two air storage bottles,
located forward of the ammunition compartments.

Figure 1-30
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PROCEDURES
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PREPARATION FOR FLIGHT.
FLIGHT RESTRICTIONS.

Refer to Section V for airplane and engine operating
limitations.

FLIGHT PLANNING.

Refer to Appendix I for performance data necessary in
systematically planning the proposed flight.

Section Il

(

Section

TAKE-OFF AND LANDING DATA CARDS.

Refer to Appendix I for information necessary to fill out
the Take-off and Landing Data cards for each flight.

WEIGHT AND BALANCE.

Refer to Section V for weight and balance limitations.
Refer to Handbook of Weight and Balance Data, T.O.
1-1B-40, for loading information. Before each mission,
check take-off and anticipated landing gross weight and
balance, and check that weight and balance clearance
Form 365F is satisfactory. If guns or ammunition are not
installed, check for proper ballast installation. Make sure
that fuel, oil, armament, oxygen, and special 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

2-1
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F-B6H-1-00-53B

CAUTION”

W

F-B6H-1-0-20A
Handgrip on fuselage side must not be used for a step,

as it may break and cause injury.

ENTERING
COCKPIT

T.0. 1F-86H-1

Figure 2-1

door, and a kick-in step is recessed in the fuselage, for-
ward of each gun compartment door. A retractable
hinged handgrip is provided in the gun compartment
door on each side of the airplane.

NOTE T1he ammunition compartment access door,
hinged step, and handgrip cannot be closed
from the cockpit; they must be closed by the
ground crew.

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

Check Form 781 for engineering status, and make
sure the airplane has been properly serviced. See
figure 1-30 for complete servicing data.



NOTE
« While making exterior inspection, check all
surfaces for cracks, distortion, loose rivets,
and indications of damage; check for leaks of
hydraulic fluid, fuel, and oil; check all access
doors and panels and all filler caps secured;
check tires for general condition, slippage, and
proper inflation; check position of gear doors,
gear 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 hotter days.

Nose wheel chock—Removed.

Nose gear ground safety lock—Removed.

Tow pin safety cap—Tight.

Nose gear emergency extension air bottle (in
nose wheel well) pressure—Within limits.

Nose gear emergency extension reset button—
Flush position.

Landing and taxi lights—Retracted.

Intake duct clear (except nose screen installed).

Gun port plugs—Removed, if on firing mission.

(2 JUPPER RIGHT WING

Canopy deck circuit breakers—IN.

Utility hydraulic system reservoir sight gage*—
Check for proper level.

Flight control normal hydraulic system reser-
voir fluid level indicator pin—Check within
1/4 inch of top of gage.”*

Access panel—Secure.

0 FORWARD FUSELAGE AND
RIGHT WING LEADING EDGE

Starter air storage bottles (access door forward
of right ammunition door on F-86H-5 and later
airplanes; access door aft of nose wheel door
on F-86H-1 Airplanes)—3000 psi for two
starts; 1900 psi minimum for start.*

Main gear wheel—Chocked.

Slats—Check for freedom of movement.

Navigation light and wing tip—Check general
condition and security of mounting.

Pitot head—Uncovered.

o RIGHT WING TRAILING
EDGE AND AFT FUSELAGE

Aileron and flap—Check general condition.

External load—Check for proper installation
and security of mounting. If drop tanks are
carried, visually check each tank for fuel
level and amount. If quantity is questionable,
measure with a dip stick. Check filler cap
secure.

Speed brake—Check general condition.

Flight control normal and alternate system
accumulator gage pressure* —Within limits,

15 JEMPENNAGE |

Tail pipe cover—Removed.
Tail cone and navigation lights—Check general
condition and security of mounting.

Changed 26 February 1960
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EXTERIOR
INSPECTION

AFT FUSELAGE AND LEFT
WING TRAILING EDGE

Speed brake—Check general condition.

External load—Check for proper installation
and security of mounting. If drop tanks are
carried, visuvally check each tank for fuel
level and amount. If quantity is questionable,
measure with a dip stick. Check filler cap
secure.

Aileron and flap—Check general condition.

o LEFT WING LEADING EDGE
AND FORWARD FUSELAGE

Navigation light and wing tip—Check general
condition and security of mounting.

Landing gear door ground control switch (in
left gear strut well)—CLOSE.

(Deleted)

Main gear wheel—Chocked.
Slats—Check for freedom of movement.

(8 JUPPER LEFT WING

(Deleted)

Flight control alternate hydraulic system reser-
voir fluid level indicator pin—Check within
1/4 inch of top of gage.*

Access panel—Secure.

(6]

*You may rely on your crew chief to check
these items, if you desire. However, if pre-
flight inspection or servicing is performed at
a base where ground personnel are not com-
pletely familiar with your airplane, then you
should check these items yourself.

F-86H-1-00-54K

Figure 2-2
2-3
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EXTERIOR INSPECTION.

The exterior inspection should be made as shown in

figure 2-2.

CANOPY AND EJECTION SEAT CHECK.

Before entering the cockpit, open canopy fully and check
catapult mechanism and ejection seat as follows:

1. Safety pins—Check.
Check that canopy remover initiator safety pin and
two seat ejection initiator safety pins are installed.
Check that safety belt initiator safety pin is
removed.

If any safety belt or ejection
system maintenance safety pin
is installed, do not remove it

Warnuing
until you have checked the status of the ejection
system with maintenance personnel.

® Do not place miscellaneous equipment, such as
maps, Form 781, tools, etc, between either side
of seat and cockpit vertical consoles; if you do,
later vertical adjustment of the seat may move
the canopy jettison mechanism and cause acci-
dental jettisoning of the canopy.

2. Armrests and triggers—Check.

Check that both seat armrests are full down and
latched by applying a moderate downward force on
each armrest. Check linkage from armrests and
triggers to initiators. Check tubing and hose fit-
tings from initiators to ejectors. Check that white
stripes on front face of seat bucket and inner face
of each trigger guard are in perfect alignment. Also
check that tops of red and white stripes on inside
face of each armrest bracket do not extend above
top of seat bucket.

3. Lead Seal—Check.
Check that lead seal on canopy remover is not
broken.

Do not pull up on armrests to
determine whether latches are
engaged, because the canopy
may jettison,

4. Seat quick-disconnects—Check,
Check that seat quick-disconnects for oxygen, radio,
and anti-G suit are properly mated. Check bail-out
bottle connection.

5. Shoulder harness routing—Check.
Make sure shoulder harness passes over upper tubu-
lar cross-member of seat, below headrest.

2-4
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INTERIOR CHECK.

NOTE If external dc power is not available, the battery
switch should be turned oN just before engine
is started, and checks that require electrical power
should not be made until after the engine has
been started and the generator is supplying
power. Otherwise, battery life may be impaired.

1. Ground fire safety switch (20 mm guns)—SAFE.

. Armament switches—OFF.

LR ]

. Stick grip—Check.

Check stick grip for security of mounting.
4. Safety belt (shoulder harness and lanyard to safety
belt—Secured (shoulder harness lock handle
unlocked).

The safety belt must be prop-
erly fastened to ensure safe
operation if ejection is neces-

sary. (See figures 1-26, 1-27, and 1-28, for proper

methods to secure the safety belt and automatic
parachute.)

5. Zero-second parachute hook—Attach to parachute
“D” ring.

6. Seat—Adjust.
w . When the seat is being
W adjusted on the ground, the
handle must not be moved to
the unlocked position if the seat is not occupied.
Release of the empty seat may cause the hand-
grips to spring up and jettison the canopy if the
ground safety pin is not in the canopy initiator.

® 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 not locked, G-loads in flight may cause it to
move, possibly allowing armrests to raise and
]ETIISOH canopy.

7. Rudder pedals—Unlock and adjust.
8. Engine master, air start, and battery switches—OFF.
9. External power—Connected.

NOTE Starting can be accomplished without external
dc power. However, external dc power is recom-
mended for use if available, to conserve battery
life. The following temperature limits apply to
starting without external power: Below 0°F,
external power should always be used; between
0°F and 31°F, only one start should be attempted
without external power; and at 32°F and above,

Changed 26 February 1960



10.

11.
12,

13.
14.
15.

16.
17.
18.
19.
20.
21.
22,

23,
24,
25.
26.
27.
28.
29.

31.

32,
33.

34.

T.0. 1F-86H-1

two starts can be attempted 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.

Circuit breakers—IN; (instrument inverter circuit-
breaker switches—ON).
Speed brake dump valve lever®* —NORMAL (forward).

Anti-G suit pressure-regulating valve—Check.
Set anti-G suit pressure regulating valve HI or LO,
as desired.

Camera lens selector switch—As desired.
Bomb release selector switch—MANUAL RELEASE.

Command radio—Check for proper channelization
and readability.

Radar range sweep switch—MIN.
Flight control switch—NORMAL.
Rudder trim switch—oOFF.
Throttle—oFF (adjust friction).
Speed brake switch—HoOLD (neutral).
Wing flap handle—up.

Drop tank pressure switch—INBD if only inboard
tanks installed—ouTBD if outboard tanks installed—
oFF if tanks not installed.

Air compressor switchf—NORM.

Fuel filter deice switchf—oOFF.

Cockpit pressure switch—As desired.
Cockpit temperature master switch—AuUTO.
Cockpit temperature rheostat—As desired.
Cockpit console airflow lever—DECR.

Pitot heater switch—oN, then OFF.
Check operation of pitot heater with crew chief
while switch is ON.

. Windshield anti-icing (rain and ice removal)

switch—oOFF.

Canopy and windshield defrost handle (handles)—
OFF.

Landing gear handle—powN.

Landing gear position indicators—Check.
Make sure gear position indicators are showing
down and locked. Test operation of landing gear
unsafe warning light by pressing horn cutout button
while throttle is oFr. Light should come on.

Landing and taxi light switch—oFF.
Check with crew chief that lights are retracted.

35.
36.
37.
38.
39.
40.

41.
42,

43,
. Attitude indicator—Check.

45.
46.
47.
48.

49.
50.
51.

52.
53.

54.

monoxide contamination, such as directly behind
another operating jet airplane or during opera-

tion with tail into the wind, place oxygen diluter
lever at 100% OXYGEN.

Section 1l

Gun heater switch (.50-caliber guns)—OFF.
Canopy switch—oOFF (center).

Special store jettison handle—IN.

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

Fuel quantity—Check.

Momentarily depress fuel quantity gage test button
and watch movement of fuel quantity gage needle.

Clock, altimeter, and accelerometer—Set.

Directional indicator—Check against stand-by com-

pass.
Check for stabilization of needle and for 180-
degree ambiguity.

Vertical velocity indicator—Set.

Check erection and retraction of warning “OFF”
flag. For quick erection during scramble operation,
cage and uncage gyro 30 seconds after power has
been turned on.

Fuel system selector switch—NORM.

Sight mechanical caging lever—CAGE.

Hydraulic pressure gage selector switch—NORMAL.
Gun selector switch (some airplanes)—UPPER or ALL,
as required.

Landing gear emergency release handle—IN.
Special store disarming lever (some airplanes)—bis.

Warning lights and indicators and test warning sys-
tems—Check.

Generator switch—oON.

Instrument ac power switch—ALTERNATE, then MAIN;

ac power warning light—Out,

Oxygen regulator—Check.
Oxygen regulator diluter lever at NORMAL OXY-
GEN, emergency toggle lever at center position,
and oxygen supply lever safetied oN. Oxygen sys-
tem checked for operation. (Refer to “Oxygen
System Preflight Check” in Section IV.)

If the airplane is to be oper-
ated on the ground under
possible conditions of carbon

*F.86H-1 Airplanes AF52-1975 through -1980

+F-86H-1 Airplane AF52-2070 and all later airplanes

1F-86H-1 Airplanes AF52-1975 through -1983
Changed 26 February 1960
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NOTE if external dc power source is not plugged in,
check oxygen system immediately after battery
switch is turned ON.

55. Radio compass—Check.
Check frequency alignment, antenna reception,
manual loop rotation, and ADF operation. Tune
in low-frequency range or homer that serves field
of departure, identify it, turn function selector
switch to comMP, and check compass indicator for
correct bearing reading.

56. Lighting controls—As required.
Check operation of all interior and exterior lights
(night flights).

57. Map case—Flight Manual, Radio Facility Charts,
Pilot’s Handbook—]Jet, and other necessary publica-
tions and charts available,

58. Flashlight—Check.
Check that a properly operating flashlight is
included in personal gear (night flights).

59. Flight controls—Check.
Check rudder, ailerons, and horizontal tail for
proper response to control action.

60., Trim switch—Check.
Operate trim switch on stick grip in all actuated
positions, and note that it automatically returns
to the oFfF (center) position when released.

. The trim switch is subject to stick-
Ma‘t ing in any or all of the actuated
positions, resulting in application of extreme

trim. If the switch sticks in any actuated posi-

tion during ground checks, the airplane must not

be flown. The deficiency must be entered on
Form 781 with a red cross.

NOTE The flight control alternate hydraulic system
becomes operative automatically when external
power is connected. The flight control normal
hydraulic system must be manually engaged after
the engine has started, by moving the flight
control switch momentarily to the RESET position.

® The flight control alternate hydraulic system
change-over valve may stick in the closed posi-
tion after the airplane has been sitting overnight
with the valve under system pressure. If control
stick cannot be moved while alternate system
pressure is available, pull manual emergency
change-over handle one time to manually posi-
tion valve. Then return change-over handle to
stowed position, Investigation shows that the
valve will not stick again in the closed position
for the balance of the day.

T.0. 1F-86H-1

BEFORE STARTING ENGINE.

Make sure main gear wheels
are securely chocked and that
rotational plane of engine tur-

Warnaing,

bine wheel and danger areas fore and aft of
airplane are clear of personnel, aircraft, and
vehicles. (See figure 2-3.)

® Make sure nose screen is installed, to reduce
possibility of engine damage due to entrance of
foreign objects into the intake duct, and to pro-
tect personnel from being drawn into the intake
duct.

® Danger aft of the airplane is created by the
high exhaust temperature and blast from the
tail pipe.

Ma“ When operating within the jet
blast of another F-86H Airplane,
maintain a minimum of 70 feet distance to pre-

vent heat damage to the canopy.
® Whenever possible, start and run up engine
on a paved surface to 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
a tail wind may increase exhaust temperature and
aggravate an engine fire during starting. An
external power source is not required for com-
bustion starter operation; however, to conserve
battery current, external power should be con-
nected to supply the various electrical systems.
The fuel-air starter is self-sufficient for two
starting cycles; if start is not obtained, an exter-

nal air source may be connected.

STARTING ENGINE.

AUTOMATIC START.

The following automatic start is the procedure normally
used on airplanes changed by T.O. 1F-86H-636. How-

ever, if it becomes necessary, the manual start may be
made on these airplanes.

NOTE Bcfore entering airplane, check for a minimum
of 1900 psi air storage bottle pressure,

1. Battery switch—oN.

2. Engine master switch—oN.
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NOTE

¢ |f blast deflector is not
available, area must
be clear 200 feet aft
EXHAUST EXHAUST of the airplane.
VELOCITY TEMPERATURE

ENGINE AT MAXIMUM POWER

Exhaust velocity and = :
temperature at idle s _/
rpm is 90 mph, 82°C -

(180°F) 25 feet aft of
KEE(oMQ SN the airplane, and 35
mph, 55°C (130°F)
50 feet aft of the air-
plane.

130 MPH 59°C (138°F)
240 MPH 93°C (200°F)

Z ENGINE TURBINE WHEEL

510 MPH 193°C (380°F) DANGER AREA

EXHAUST VELOCITY
AND TEMPERATURE

DANGER AREAS...

F-B6H-1-00-55C

Figure 2-3

3. Fuel system selector switch—NORMAL. )
) W Starter normally fires in 0.2 of a
) second and is audible in the cock-
NOTE The starter will not fire unless the temperature pit. Tf starter fails to fire, move throttle to OFF

control amplifier is warmed up; therefore, wait and have ground personnel check for fire in the

30 seconds after the inverter warning light goes air intake duct.
out to insure that the temperature control ampli- @ Retard throttle to OfF if any of the following
fier warm-up period is complete. occurs:

Engine does not attain 16% rpm.

4. Throttle—IDLE. Engine ignition does not occur before engine

5. Ground start button—Depress momentarily. coasts down to 16% rpm.
Fuel flow is less than 500 pounds per hour or
NOTE The starter should fire and run about 4 seconds; exceeds 1500 pounds per, hour.
at the end of this time, the starter fuel supply
will be exhausted. The engine should attain a NOTE If engine start is not obtained, retard throttle
speed of at least 16% rpm, and should ignite to oFf and wait one minute for combustion
immediately after completion of the starter com- chamber to drain before attempting second start.
bustion cycle. Air storage bottle pressure must be at least 1700
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psi in order to make a second start attempt. If
second start is not successful, starter air storage

bottle must be refilled or an external air source
connected. To avoid damaging the starter by
overheating, observe the prescribed cooling peri-

ods. (Refer to “Starter System” in Section 1.)

Warnac -

W all overtemperature operation

must be entered on Form 781.

If either of the following overtemperature con-

ditions occurs, the engine must be removed for
inspection.

Temperature and duration of

During starting (30% engine rpm or less):

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

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

Transient operation (above 30% engine rpm):
® Exhaust temperature exceeds 875°C, even if
only momentarily.

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

7. Engine instruments—Check.
Engine rpm, 41% to 43%; oil pressure, 20 to 30
psi; fuel flow, 1000 to 1300 pounds per hour; and
exhaust temperature, 300°C to 600°C.

8. Generator-off warning light—Out.

9. External power—Disconnected.

MANUAL START.
m The following is a manual start
procedure, and particular care

should be exercised to manually operate the
throttle to prevent an overtemperature condition.

1. Throttle—oFF.
2. Battery switch—on.
3. Engine master switch—on.
4. Fuel system selector switch—EMER.
Do not proceed with start until

-
W the instrument ac power-off light

goes out, as there will be no fuel flow indication
by which to gage the start.

2-8
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5. Throttle—IDLE and outboard, to clear idle stop.
6. Starter button—Depress momentarily.
The starter normally fires in 0.2

»
W second and is audible in the cock-

pit. If starter fails to fire, retard throttle to OFF
position and have ground personnel check for
fire in the air intake duct.

7. Fuel flow—Check for indication.
8. Throttle—Adjust to establish and maintain 1100
pounds per hour fuel flow until engine ignition occurs.
MM If engine does not obtain 16%
rpm, if engine ignition does not
occur by the time engine has coasted down to
16% rpm, or if fuel flow is less than 500 pounds
per hour or more than 1500 pounds per hour,
retard throttle immediately 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 start.
If a later start is attempted without ground serv-

icing under this condition, starter drop-out speed
will be low and a hot start may result.

9. Throttle—Adjust for proper exhaust temperature.
After exhaust temperature has stabilized, advance
throttle slowly to obtain 50% engine rpm, Main-
tain exhaust temperature of about 750°C during
this initial acceleration. Exhaust temperature will
drop as engine accelerates.

NOTE if engine start is not obtained, retard throttle
to OFF and wait one minute before attempting
second start. If the second start is not successful,
the starter air storage bottle must be refilled or
an external air source connected. To avoid dam-
aging the starter by overheating, adhere to
starter operation limits, (Refer to “Starter Sys-
tem” in Section 1.)

Temperature and duration of
all overtemperature operation
must be entered on Form 781.
If either of the following overtemperature con-
ditions occurs, 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 at any tem-
perature within the range of 875°C to
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975°C. (Momentary peaking in this range
is permissible as long as exhaust tempera-
ture gage pointer is in constant motion.)

Transient operation (above 30% engine rpm) :

@ Exhaust temperature exceeds 875°C, even if
only momentarily.

10. Oil pressure—Check.
If there is no indication of pressure within 30 sec-
onds, shut down engine and investigate.

11. Throttle—Retard to IDLE.

12. Fuel system selector switch—NORM,

13. Engine instruments—Check.
Check engine rpm 41% to 43%; oil pressure 20 to
30 psi.

14. External power—Disconnected.

15. Generator-off warning light—Out.

GROUND OPERATION.

No engine warm-up is necessary. As soon as the engine
stabilizes at 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.

FLIGHT CONTROL HYDRAULIC SYSTEM CHECK.

To ensure that the flight control hydraulic system is
operating normally, perform the following check:

1. Throttle—IDLE.
If engine run-up is made during

L
&m ground tests, hold toe brakes, to

prevent airplane from moving if chocks fail to
hold, The airplane is not equipped with parking
brakes.

2. Hydraulic pressure gage selector switch—NORMAL.

3. Flight control switch—RESET (check alternate-on
warning light out).
Engage flight control normal hydraulic system by
holding flight control switch at RESET momentarily.
Check that alternate-on warning light is out.
When checking control surface

[
M“ movement on both normal and

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

Changed 26 February 1960
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4, Flight control normal hydraulic system—Check.
a. Flight control switch—NORMAL.

b. Control stick—Move and visually check for proper
control surface movement.

c. Pressure—After 5 seconds, 2850 to 3200 psi (con-
trol stick not in motion),

5. Flight control alternate hydraulic system—Check.
a. Flight control switch—ALTERNATE.
b. Alternate-on warning light—On.
¢. Hydraulic pressure gage selector switch—ALTERN.

d. Control stick—Move and visually check for proper
control surface movement.

e. Pressure—2550 to 3200 psi (control stick not in
motion).

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

f. Flight control switch—RESET.
Momentarily hold flight control switch to RESET
and then release. Check that alternate-on warn-
ing light is out.
6. Flight control manual emergency change-over system
—Check.

NOTE The following check is to be made before the
first flight of the day, and when advised by
ground personnel that mechanical or hydraulic
maintenance has been performed on the flight
control hydraulic system.

a. Hydraulic pressure gage selector switch—ALTERN.
b. Flight control switch—Hold at RESET.

c. Flight control emergency change-over handle—Pull
to full extension.

NOTE With the emergency change-over handle pulled
full out, flight control alternate hydraulic sys-
tem pressure should not change when the flight
control switch is held at RESET or released to
NORMAL.,

Holding flight control switch at the RESET posi-
tion opens the electrical circuit to the flight
control system transfer valves, This ensures that
the normal system transfer valve is held in the
closed position and the alternate system trans-
fer valve is held in the open position by the
mechanical emergency override handle only, The
alternate-on warning light should not be on.

2-9
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d. Control stick—Move and visually check for proper
I control surface movement, Check pressure drop on
hydraulic pressure gage.
e. Flight control switch—NORMAL.
f. Alternate-on warning light—On (indicating elec-
trical circuit complete).
g. Pressure—3050 to 4000 psi.
Pressure should remain constant (except for
momentary surges) at a value between the max-
imum limits of 3050 and 4000 psi (control stick
not in motion).
7. Flight control emergency change-over handle—IN.
8. Pressure—2550 to 3200 psi.

NIOTE Because of the tolerances of the alternate 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 actu-
ated. These pressures are considered normal for
this part of the alternate system operation,

9. Automatic return to flight control normal system—
Check.

a. Control stick—Move rapidly.

b. Alternate-on warning light—Out.
Check that light goes out, indicating that the
normal system is again in control.

¢. Hydraulic pressure gage selector switch—NORMAL.
d. Pressure—2850 to 3200 psi.

UTILITY HYDRAULIC SYSTEM CHECK.
To ensure that the utility hydraulic system is operating
normally, perform the following check:
1. Throttle—60% rpm,
2. Hydraulic pressure gage selector switch—uTILITY.
3. Speed brake switch—ourT, IN, then HOLD (neutral).

Operate speed brakes through one complete cycle.
Warac

W check that aft fuselage area is

clear, as speed brakes operate

rapidly and forcibly and could injure any per-
sonnel in their path.

Before operating speed brakes,

4. Pressure—2850 to 3200 psi for static (no-flow) con-
dition.
If air compressor motor is running, pressure will
be less than 2850 psi.
5. Hydraulic pressure gage selector switch—NORMAL.
Switch shall be at NORMAL except when periodic
pressure checks of the hydraulic systems are made.

2-10
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BEFORE TAXIING.

1. Safety pins—Remove.

Remove ground safety pins from canopy initiator
on left side of seat and seat initiators outboard of
each armrest; show pins to crew chief, and then
stow pins in an accessible place.

After seat and canopy initi-
ator pins are removed, the
seat and canopy are fully
armed.

Warnning

2. Main gear wheel chocks—Removed.

3. Altimeter—Set to field pressure.
Check that 10,000-foot pointer is set correctly and
note error against field elevation, This error should
be considered when resetting altimeter during

flight.
M“ If the altimeter error is more than
75 feet, do not accept the airplane.
TAXIING.

1. Throttle—Advance; then return to IDLE,
To obtain initial taxi roll, open throttle to approxi-
mately 60% rpm; then retard throttle immediately.
Once the airplane is rolling, it can be taxied at

idling rpm on hard surface.
MM When the special store is installed
(alone or with any combination of
drop tanks), taxiing must be done at low speeds,
and short-radius turns must be avoided. Brakes
must be applied slowly to prevent sudden stops.
Operation from relatively smooth and hard sur-
faces is mandatory (concrete or “black-top” sur-
faces are preferred). As initial taxi roll is started,

test brakes for proper braking action.

® To prevent damage to canopy operating mecha-
nism, do not exceed 50 knots IAS while taxiing
with canopy open.

2. Pitot heater switch—As required.
Warm-up time for the pitot
heater is approximately one

Warnning
minute at 32°F, Allow suffi-

cient heating time if taking off into freezing rain
or other visible moisture with surface tempera-
ture at or near freezing.

Changed 26 February 1960
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3. Nose wheel steering button—Depress (for directional
control).

Hold steering switch depressed continuously while
taxiing, maintaining directional control through
the steerable nose wheel by use of rudder pedals.
Nose wheel and rudder pedals must be coordinated
before steering mechanism will engage. Use nose
wheel steering during slow taxiing.

INOTE Avoid excessive or rapid jockeying of throttle
during taxiing.

@ Minimize taxi time, as airplane range is con-
siderably decreased by high fuel consumption
during taxiing and ground run. Fuel consump-
tion with the engine operating at 42% rpm is
about 2, gallons (17 pounds) per minute.

4. Turn-and-slip indicator—Check deflection of turn
needle during turns.

5. Radio compass—Check relative bearing to selected
station.

6. Directional indicator—Check actual changes of head-
ing against the instrument indications.

BEFORE TAKE-OFF.
PREFLIGHT AIRPLANE CHECK.

After taxiing to take-off position, complete the following
checks:

1. Nose screen—Removed.

o Nose screen must be removed

WWM with engine at idle rpm before

preflight engine check. Ground

personnel removing screen must not wear arti-

cles of loose clothing or carry equipment likely
to be drawn into intake duct.

2. Safety belt—Tighten; shoulder harness—Adjust.
3. Shoulder harness lock handle—UNLOCKED (aft).
4. Armament switches—OFF.

If external loads must be jettisoned on take-off,
they may be jettisoned unarmed by means of the
external store jettison button on the left console
or by the emergency jettison handle.

5. Trim for take-off —Check.
Horizontal tail, rudder, and aileron trimmed indi-

vidually until take-off trim indicator light glows.

6. Wing flap handle—DOWN.

Section Il

W When carrying EX-10 bombs and
1000-pound GP bombs with the

T-142 fin, do not lower wing flaps more than
20 degrees (MID position of flap handle) because
of the adverse clearance condition.

7. Canopy switch—cLosE; check canopy unsafe warning
light out.

8. Oxygen regulator diluter lever—NORMAL OXYGEN
(100% oxYGEN if carbon monoxide suspected).

If carbon monoxide contamination is suspected, use

100% OXYGEN as long as necessary.
returned to NORMAL OXYGEN

Warning
as soon as possible, because

use of 100% oxygen will deplete the oxygen sup-
ply to a hazardous level.

Oxygen diluter lever must be

9. Take-off position—Align nose wheel.
Make sure airplane is headed straight down run-
way with nose wheel centered.

10. Toe brakes—Hold.

PREFLIGHT ENGINE CHECK.

Complete the following emergency fuel system check in
the take-off position, making sure airplane does not move
forward and cause nose wheel to cant.

An indication of compressor stall

W during rapid throttle advancement

may be due to inlet guide vane failure in the
open position. Guide vane failure in the closed
position is indicated by the following simulta-
neous instrument readings with the throttle in
full open position:

Tachometer—99% to 100% rpm
Exhaust temperature—520°C to 560°C
Fuel flow—4000 to 5000 pounds per hour

If guide vanes fail in closed position, do not
switch to emergency fuel system or attempt an
emergency fuel system check while at full throt-
tle on main fuel system, since a destructive
engine overspeed will result.

@ If either of the afore-mentioned inlet guide vane
failures is indicated, retard throttle immediately
and investigate. Under no circumstances attempt
a take-off. (Refer to “Inlet Guide Vane Failure”
in Section IIL)
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EMERGENCY FUEL SYSTEM TEST
MAXIMUM RPM AVAILABLE

CHART SHOWS VARIATIONS (DUE

TO TEMPERATURE CHANGE) IN EN-

GINE RPM WHEN OPERATING ON

EMERGENCY FUEL SYSTEM WITH

THROTTLE IN FULL OPEN POSI-
I TION.

] i

Figure 2-4

1. Fuel system selector switch—Recheck at NORM. 7. Throttle—FULL OPEN.

RPM obtained on emergency fuel system should
conform to the limits shown in figure 2-4.

Do not exceed 100.5% engine rpm. If any of the 8. Engine rpm—Check.

following overtemperature conditions occur, the

engine must be removed for inspection: NOTE if the throttle is retarded to the 86% engine

Transient operation (30% engine rpm or above) rpm setting, a cycling of fuel control between
main and emergency systems occurs, resulting in
unstable engine operation (rpm and thrust
surges). The lockout circuit (used to prevent
Steady-state operation inadvertent operation on the emergency system
in the low range of engine rpm) returns fuel
control to the main system below 86% rpm.
The main system, with its higher fuel schedule,

2. Throttle—Full OPEN, to maintain 100% rpm.

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

® Exhaust temperature exceeds 650°C.

NOTE Steady-state exhaust temperature operating limit accelerates the engine above 86% rpm, and con-
is 640°C. If temperature drifts into the range of trol then is restored to the emergency system.
640°C to 650°C, retard throttle as required to As rpm drops because of the lower emergency
maintain temperature within operating limit. system schedule, lockout again occurs. The

cycling will continue unless the throttle is
advanced. The cycling condition is not danger-
ous; however, the throttle should be advanced
to avoid prolonged operation under this con-

® White smoke from the engine may escape
through the fuselage in the engine area at high
engine rpm. This condition is normal and does
not indicate a hazardous condition,

dition.
3. Fuel system selector switch—TAKE OFF. 9. Fuel system selector switch—NORM, until engine sta-
4. Take-off switch-on indicator light—On. bilizes at 100% rpm.
5. Throttle—Retard to below 95% rpm. 10. Fuel system selector switch—TAKE OFF,
6. Emergency fuel-on indicator light—On. 11. Emergency fuel-on indicator light—Out.
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12. Take-off switch-on indicator light—On.
A slight change in engine rpm

[
W 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.
[
WW 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.

If it is necessary to retard the

ENGINE INSTRUMENT CHECK.

1. Throttle—Full oPEN.
2. Engine instruments—Check.

Tachometer, not less than 99% and not more than
100.5%; exhaust temperature, 600°C to 640°C; oil
pressure, 25 to 45 psi; and fuel flow, 5000 to 9000
pounds per hour.

NOTE Exhaust temperature limit for fully stabilized
engine operation at 100% rpm is 640°C. How-
ever, exhaust temperature at take-off will be
about 600°C when normal take-off technique is
used. (Refer to “Ground Temperature Stabiliza-
tion Characteristics” in Section VII.)

temperature condition occur

Waruning
during transient operation

(30% engine rpm or above), the engine must be
removed for inspection:

Should the following over-

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

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

® Exhaust temperature exceeds 650°C,

MNOTE Steady-state exhaust temperature operating
limit is 640°C. If temperature drifts into the
range of 640°C to 650°C, retard throttle as
required to maintain temperature within operat-
ing limit,

Section |l

@ The temperature and duration of all overtemper-
ature operation must be entered on Form 781.

® Engine speeds of more than 104% rpm necessi-
tate engine overhaul.

TAKE-OFF.
NORMAL TAKE-OFF.

NOTE The procedures set forth will produce the
results shown in the take-off distances chart in
Appendix I.

For normal take-off with or without external load, pro-
ceed as follows:

1. Throttle—Full oPEN,

2. Toe brakes—Release.

3. Maintain directional control.
Maintain directional control by use of nose wheel
steering during early part of run until rudder
becomes effective. Rudder becomes effective at
about 60 knots IAS.

4. Maintain near-level attitude until take-off speed is

attained.

During take-off, the airplane should be held in a
near-level attitude at nose wheel lift-off. In this
attitude, the nose wheel will be just slightly off the
runway. This attitude should be held until the rec-
ommended take-off speed is attained, at which time
the nose of the airplane should be pulled well up

and the airplane flown off the ground.
attitude before recommended

Waruing
take-off speed. Any attempt

to take off at lower than recommended speeds
can bring about a stalled condition. This could
be disastrous because of the resultant excessively
long take-off run. If a ground stall does occur,
shown by failure of the airplane to lift off and
loss of acceleration, the nose must be lowered to
a three-point attitude to eliminate the stalled
condition of the wings.

Do not assume a nose-high

5. Assume nose-high attitude when take-off speed is
attained.
At take-off speed, a nose-high attitude must be
maintained for take-off. (After take-off, the air-
plane will assume a more normal attitude as
airspeed increases and the flaps are raised.)
Because airspeed will increase

[
MM rapidly after the airplane breaks

ground, retract gear and flaps as soon as possible
after take-off to prevent exceeding gear- and
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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 to a minimum.
pull-ups immediately after

f take-off must be avoided;

otherwise, stall may occur.

Abrupt or excessively steep

NOTE See take-off distance charts in Appendix I, for
required take-off distances at various temper-
atures and wind velocities.

® Nose wheel lift-off and airplane lift-off speeds
with full flaps are as follows:

NOSE WHEEL  AIRPLANE
LIFT-OFF LIFT-OFF
SPEED SPEED
CONFIGURATION (KNOTS 1AS)  (KNOTS I1AS)
No external load 110 125
With two 200-gallon 120 135
drop tanks
With two 200-gallon drop 125 140
tanks plus two 120-gallon
drop tanks

TAKE-OFF WITH HIGH OUTSIDE AIR AND
RUNWAY TEMPERATURES.

Caution must be used to prevent premature nose wheel
and airplane lift-off during take-off with high outside
air and runway temperatures. Since take-off roll distance
is increased under these conditions, it is imperative that
the recommended take-off speed be followed.

MINIMUM-RUN TAKE-OFF.

A minimum-run take-off is a maximum-performance
maneuver with the airplane lifting off near the stalling
speed. It is closely related to slow flying with the air-
plane in a high angle-of-attack attitude. Consequently,
you should be familiar with the characteristics of this
maneuver in order to be able to maintain 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 except that the stick is in
the full aft position (full nose-up trim). It is necessary
to pull about 20 pounds stick force before lift-off when
full nose-up trim is used. This force is reduced to 0
pounds to maintain the proper attitude when the airplane
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breaks ground. Therefore, as the airplane lifts off, reduce
back pressure 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. Minimum run take-off speed for
the particular gross weight and external loading is about
5 knots less than that for normal take-off.

stall speed, retracting the land-

5 ing gear may cause a nose-up

pitch sufficient to cause a stall. Waiting until
normal take-off speed is reached or exceeded
eliminates this hazard.

When the airplane is close to

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

FORMATION TAKE-OFF.

If formation take-off is to be made, the procedure is the
same as for a normal take-off, except that the fuel sys-
tem selector 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 protection.

during formation take-off,

Waruing
being watchful for power loss

and placing fuel system selector switch at EMER
if main fuel system failure is indicated.

Monitor engine instruments

CROSS-WIND TAKE-OFF.

In addition to the procedures used in a normal take-off,
be prepared to counteract airplane drift at lift-off by
lowering upwind wing or crabbing into the wind. Also,
increase nose wheel lift-off speed approximately 10 to
15 knots IAS by holding nose wheel down a little longer
during ground run. To compute the effective cross wind
during take-off, refer to take-off and landing cross-wind
chart in Appendix L.

NOTE 1acreased speed is necessary to counteract
reduced controllability.
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AFTER TAKE-OFF—CLIMB.
When airplane is definitely air-borne:

1. Landing gear handle—up.
Landing gear handle up below gear-down limit
speed. Check gear position indicators.
Do not retract landing gear while

&“m airplane is yawing or slipping, as

damage to gear doors may result.

® If landing gear unsafe warning light remains on,
have tower check gear on a fly-by, or have a
formation member check it before moving
handle.

2. Wing flap handle—up.

Wing flap handle up, above 155 knots IAS. Rapid
acceleration will prevent any tendency for airplane

to sink.

-/:Z a o 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 possible. Failure of the flap actuating
mechanism may occur if the flaps are not sup-
ported against the up-stop (fully retracted) dur-

ing accelerated maneuvers at high speed.

3. Zero-second parachute hook—Detach from parachute

“D” ring and attach to stowage ring.
Parachute hook must be stowed after reaching
minimum safe ejection altitude for your particular
escape system. Refer to “Ejection” in Section III
for minimum safe ejection altitudes.

The lanyard must be discon-
nected whenever operating at
high altitudes or airspeeds so

that the safety delay provided by the parachute
timer-aneroid will not be overridden.

4. Trim—As required.

5. Level off and accelerate to best climb speed.

NOTE Exhaust temperature may exceed 640°C at full
throttle after take-off. If this occurs, retard
throttle to maintain exhaust temperature within
prescribed limits. The condition of exceeding
the Military Power maximum exhaust temper-
ature of 640°C at full throttle after take-off is
not abnormal.

Changed 26 February 1960
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6. Fuel system selector switch—NORM, with engine at
100% rpm.

After safe altitude is reached and with engine
operating at 100% rpm, move fuel system selector
switch to NORM. If the amber emergency fuel-on
indicator light is on before fuel system selector
switch is moved to NorMm, and it is unknown
whether main fuel system failure or throttle move-
ment caused the emergency 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 100% rpm.

b. If engine rpm does not rise but continues to fall,
position fuel system selector switch to EMER before

rpm drops to 95%.
rpm, retard throttle to IDLE

before switching to EMER;

readvance throttle carefully to prevent overtem-
perature.

If engine falls below 95%

7. Oxygen regulator diluter lever—NORMAL OXYGEN
(100% oxYGEN if carbon monoxide suspected).

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

7” - Oxygen regulator diluter
W lever must be returned to

NORMAL OXYGEN as soon as
possible, because continued use of 100% oxygen
will so deplete the oxygen supply as to be
hazardous.

® After each time seat is adjusted in flight, check
seat adjustment lever locked (white pin on
lever and white 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.

8. Reset altimeter climbing through 23,500 feet—29.92
in. Hg, or as required.

CLIMB.

Climb at Military Power (time limit 30 minutes). Refer
to climb graphs in Appendix I, for recommended indi-
cated airspeeds to be used during climb and for estimated
rates of climb and fuel consumption.
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CRUISE.

Refer to performance charts in Appendix I.

FLIGHT CHARACTERISTICS.

Refer to Section VI.

DESCENT.

Circumstances may arise which require a descent from
high altitude in the shortest possible time. This may be
accomplished by increasing the dive angle until limit
airspeed or Mach number is reached. Refer to “Cockpit
Air Conditioning and Pressurization System” in Section
IV for minimum throttle settings at various altitudes
to maintain cockpit pressurization during descent. See

descent charts in Appendix I.
The windshield and canopy

[
&m defrosting system provides suffi-

cient heating of the transparent surfaces to
effectively eliminate formation of frost or fog
during descent.

1. Reset altimeter descending through flight level 240—
Altimeter setting at point of descent.

BEFORE LANDING.

For complete approach and landing procedures, see figure
2-5. When properly followed, these procedures will pro-
duce the results given in Appendix I. During the approach
to the field, before entering the traffic pattern, perform
the following checks:

1. Safety belt and shoulder harness—Tighten.

2. Shoulder harness lock handle—UNLOCKED (aft).
3. Gun safety switch—oFF.

B 3A. Circuit breakers—Check.

4. Bomb release selector switch—MANUAL RELEASE,

5. Bomb arming, master armament selector, and rocket
fuze (arming) switches—oFF.

6. Sight mechanical caging lever—CAGE.
7. Hydraulic pressure—Normal.
8. Fuel system selector switch—NORM.

Do not position fuel system selector switch to TAKE
OfF during approach and landing, as the emer-
gency fuel system will take over when throttle is
retarded below 95% rpm.,

9. Oxygen regulator diluter lever—NORMAL OXYGEN.

10. Windshield anti-icing (rain and ice removal) switch
—oON, if vision is impaired by rain.

NOTE Rain removal airflow over the windshield on
late airplanes* is sufficient to clear rain from a
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large area of the windshield under most rain
conditions at traffic-pattern speeds. Anti-icing
airflow over the windshield on early airplanes}
is sufficient to improve forward vision under
moderate rain conditions if a minimum of 75%
engine rpm is maintained. If rain is still encoun-
tered as power is reduced, vision through the
windshield side panels may be necessary.

Mu On early airplanes,} if wind-
shield overheat light comes on,
try to extinguish it by reducing power if possible

or move cockpit pressure switch to RAM DUMP.

The anti-icing system may be left on, if necessary

to improve forward vision, even though the over-
heat light comes on.

11. Speed brake switch—our.

12. Landing gear and wing flap handles—pown; posi-
tion indicators—Check.

NOTE 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 fly the pattern at power
settings above 60% engine rpm, thus ensuring
adequate engine acceleration in case of an emer-
gency, it is desirable to use speed brakes and,
after the landing gear is lowered, full flaps as
early in the traffic pattern as possible. Use of
speed brakes improves deceleration and shortens
ground roll. Use power as required on final
approach to maintain a rate of descent less than
1500 feet per minute at the recommended final
approach speed.

’ Do not lower landing gear in
turns or pull-ups, above gear-
and flaps-down limit speed, or while airplane

is yawing or slipping, as damage to gear operat-
ing mechanism or gear doors may result.

13. Zero-second parachute hook—Attach to parachute
“D” ring.
Parachute hook must be attached to “D” ring prior
to descent below the minimum safe ejection altitude
for your particular escape system.

14. Downwind leg—Hold recommended speed.
15. Final approach—Hold recommended speed.
16. Throttle—DLE when landing ensured.

17. Touchdown—At recommended speed.

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

Changed 26 February 1960
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LANDING.
NORMAL LANDING.

See figure 2-5 for landing pattern procedures.

Mm Do not attempt a full-stall land-

ing, since the angle of attack is
so high at stall that the tail will drag.

® After 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 that 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 dur-
ing 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 neces-

sary.

HEAVY-WEIGHT LANDING.

The same technique for normal landing applies for
heavy-weight landing except 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.

NOTE if a hard heavy-weight landing is made, the air-
plane should be checked for signs of overstress
before the next flight.

CROSS-WIND LANDING.

Adequate control is available for landing in a direct cross
wind with a velocity of 25 knots. However, it is recom-
mended that another runway be used if the cross-wind
component is above that of a direct 25-knot cross wind.
If that is not available, and fuel permits, a landing should
be made at an airfield with more favorable wind condi-
tions. In performing a cross-wind landing, maintain
about 205 knots IAS in turn onto final approach. On
final approach, crab or drop wing to keep lined up with
runway.

The approach and touchdown

W speed should be increased about

5 knots for each 10 knots of direct cross wind.

If crabbing, align airplane with runway before touch-
down. If using wing-down approach, lift wing before

Section Il

touchdown. At touchdown, lower nose wheel to runway
as quickly and smoothly as possible.

MINIMUM-RUN LANDING.
Since a minimum-run landing
is a maximum-performance

s maneuver and final approach

speeds will be nearer to stall than in a normal
landing, a straight-in final approach should be
used; otherwise, stall will be more apt to occur
when G-loads are imposed during shallow tutns.

Final approach speed for a minimum-run landing should
be about 20% above stall speed for the particular weight
and wing leading edge configuration you are flying.
After touchdown on a dry runway, set nose wheel down
quickly and smoothly, and immediately raise flaps. Apply
brakes smoothly and steadily to the point just short of
locking the wheels; then release and apply brakes inter-
mittently and forcefully at one-second intervals, holding
them for about 2 to 3 seconds, but avoid sliding wheels.
(Refer to “Wheel Brake Operation” in Section VII for
additional information.)

SLIPPERY-RUNWAY LANDING.

When landing on a slippery runway (wet or icy), use
the normal landing pattern and procedures. However,
the condition of the runway (degree of slipperiness)
must be determined by ground personnel and the pilot
advised accordingly so that the proper technique can be
used. On rough ice or a wet rough surface, upon touch-
down, lower the nose immediately and apply heavy inter-
mittent braking as necessary. On smooth ice or a wet
smooth sucface, maintain a nose-high attitude after
touchdown with full flaps to provide aerodynamic brak-
ing. Care must be taken not to become airborne again
at the higher speeds. As the speed is reduced and after
the nose wheel touches, attempt to obtain braking with
wheel brakes. As the braking coefficient is greatly reduced
on slippery runways (especially on the first portion of
the landing roll), the landing roll is increased. Careful
braking action is necessary to prevent locking of the
wheel brakes which cause skidding and loss of direc-
tional control, Braking should be intermittent to retain
directional control as nose-wheel steering under these
conditions is relatively ineffective. Rudder should be used
also for directional control, and it will be effective down
to about 60 knots IAS. Make every effort to remain on
the runway in case a barrier engagement becomes neces-
sary. When taxiing, care must be taken as directional
control on a slippery runway is difficult. Refer to landing
distance chart in Appendix I for approach and touch-
down speeds and landing distances.

2-17



. R  ————— pp— I R Nm— i p— e e

Section i T.0. 1F-86H-1

TYPICAL i
L A N DI N G p A T T E R N NO EXTERNAL LOAD—GROSS WEIGHT 15,600 LB

(INTERNAL FUEL—500 LB)

"“h-",
S
SPEED BRAKE SWITCH—OUT
WING FLAP HANDLE—UP;
SPEED BRAKE SWITCH—IN
\ (AFTER CLEARING RUNWAY)
LANDING GEAR AND WING FLAP HANDLES—DOWN
(BELOW GEAR AND FLAP LIMIT SPEED) R ) 2
POSITION INDICATORS— Low UNWA
o ISR ChECK BEFORE APPLYING BRAKES
TOUCHDOWN—120 KNOTS 1AS
THROTTLE—IDLE, WHEN LANDING 15
ENSURED -
FINAL APPROACH—
DOWNWIND LEG—190 KNOTS 1AS 140 KNOTS IAS S
S
S
NOTE
Refer to landing distance charts in Appendix 1
for final approach and touchdown speeds at
various gross weights. o
F-86H-1-00-106B
-’

Figure 2-5
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NOTE
¢ Raise gear only after adequate flying
speed is attoined, becavse touchdown
may be necessary during go-around.

* 150 pounds of fusl ars regquired to
accomplish a go-araund, based on the
procedure shown and assuming the
follawing conditions:

Airplane at, or below, normal landing
gross weight.

Go-around initiated [wst prior to
tovchdown.

Climb from sea lavel to 1500 feet and
traffic pattern of 10 ground miles
flown.

The possibility of fuel gage error or the
inability to use all fuel aboard should
be considered in determining minimum

fuel quantity gage reading for a go-
around. \
WING RAF HANDLE—UP
{M'Hy
\ L

@ rurL sysrem saxcron
SWITCH—NORM

Section

GO-AROUND

WARNING

Make decision to go around as
sarly as possible, bacause of
tha slow acceleration of a jet
airplane.

¥-8H-1-00-58%

Figure 2-6

TOUCH-AND-GO LANDING.

When a touch-and-go landing is made, perform a nor-
mal approach and landing. Lower the nose wheel onto
the runway as soon as possible after touchdown and
simultaneously close the speed brakes and advance the
throttle to Military Power,

m Advance throttle smoothly to Mili-

tary Power to prevent compressor
stall or engine overtempetrature.

Complete the normal take-off, observing the recom-

mended nose wheel lift-off and take-off speeds, Retract
landing gear and wing flaps as in a normal take-off.
Where a series of touch-and-go landings are to be made,
the normal before-landing check must be accomplished
for the initial landing. After the final touch-and-go
landing, if flight is to be continued, the normal after
take-off climb check must be made.

GO-AROUND.
See figure 2-6 for complete go-around procedure,
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AFTER LANDING.

After turning off runway, do the following:
1. Speed brake switch—In, then HOLD (neutral),
If the speed brakes are actuated

.
&m during taxiing, hydraulic boost

pressure will not be available for use of nose
wheel steering or application of the wheel brakes
until speed brake operation is completed and
system pressure is restored. Manual wheel brake
pressure, however, will be available.

2. Wing flap handle—ur.
2A. Trim—Take-off position.
2B. Pitot heater switch—oFF.
2C. 1FF master switch—oOFF,
3. Nose screen—installed,

If required by base procedure,
nose screen must be installed,
while engine is at idle rpm,

before taxiing. Ground personnel installing
screen must not wear articles of loose clothing

nor carry equipment likely to be drawn into
intake duct.

ENGINE SHUTDOWN.

This shutdown procedure permits engine stabilization at
lowest temperature which minimizes the possibility of
turbine bucket scrape. If required by emergency condi-
tions, engine may be shut down from any rpm setting
merely by moving throttle to OFF.

1. Toe brakes—Hold.
2. Engine—IDLE for 3 minutes.
3. Throttle—oOFF.

4. Engine master switch—oOFF.
Ma“ Do not turn engine master switch
oFF until engine has coasted down
to 5% rpm or less; otherwise, starter fuel will
be depleted. This may require ground servicing
before a later start. If a later start is attempted
without ground servicing under this condition,
starter drop-out speed will be low and a hot start
may result.

5. Battery switch—oOFF.

Wait a few seconds before turning battery switch
OFF, to allow fuel shutoff valve to close,

6. All switches except generator switch and instrument

inverter circuit-breaker switches—oFF.

7. Control stick—Cycle.
Cycle control stick full fore and aft until it
“freezes,” to dump flight control normal hydraulic
system pressure. This will help prevent damage to
“O” rings in normal system accumulator.

2-20
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8. Flight control emergency change-over handle—Pull to
full extension,

9. Control stick—Cycle.

Move control stick as rapidly as possible full fore
and aft through two complete cycles, to dump
flight control alternate hydraulic system pressure.
This will help prevent damage to “O” rings in
alternate system accumulator.

10. Flight control emergency change-over handle—IN.
Push emergency change-over handle full in imme-
diately after control stick cycling is completed. If
handle is not pushed in immediately after stick
cycling is completed, alternate system pressure will
build up again.

F-B6H-1-0-21B

Keep clear of tail pipe and do not move airplane into
hangar for at least 15 minutes after shutdown, because
of the possibility of accumulated fuel vapors exploding.

Changed 26 February 1960
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BEFORE LEAVING AIRPLANE.

NOTE 1cave landing gear handle bowN when airplane
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.

Check that safety pins are installed in ejection seat
and canopy initiators.

2. Armrests and triggers—Check.

Check that 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 perfect alignment, Also check that
tops of red and white stripes on inside face of each
armrest bracket do not extend above top of seat
bucket.

Do not raise armrests to deter-
mine whether latches are
engaged; if you do, canopy

may jettison,

Section Il

’ If wearing an automatic-opening

parachute that has a key or anchor

attached to the aneroid arming lanyard, make

sure key or anchor and lanyard are not fouled

before leaving seat, to prevent chute from being
opened accidentally.

3. All electrical controls except generator switch—OFF.
4. Drop tank pressure switch—OFF.
5. Form 781—Complete.

MM Make appropriate entries in Form

781 covering any limits in the
Flight Manual that have been exceeded during
the flight. Entries must also be made when in
the pilot’s judgment the airplane has been
exposed to unusual or excessive braking action
during aborted take-offs, long and fast landings,
and long taxi runs at high speeds, etc.

6. Canopy—Closed.
7. Main gear wheels—Chocked.
8. Nose gear ground safety lock—Installed.

CONDENSED CHECK LIST.

Refer to pages 2-23 through 2-38 for the Condensed
Check List.

é"ié"r"é/
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CUT ON SOLID LINE

NORMAL PROCEDURES
F-86H CONDENSED CHECK LIST

NOTE

The following check list is a condensed version
of the procedures presented in Section II. This
condensed check list is arranged so that you
may remove it from your Flight Manual and
insert it into a flip pad for convenient use. It is
arranged so that each action is in sequence with
the expanded procedure given in Section II.
Presentation of this condensed check list does
not imply that you need not read and thor-
oughly understand the expanded version. To
fly the airplane safely and efficiently, you must
know the reason why each step is performed
and why the steps occur in certain sequence.

T.0. 1F-86H-1
25 JUNE 1959
Changed 26 February 1960

Changed 26 February 1960
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CUT ON SOLID LINE
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CUT ON SOLID LINE

4. Right Wing Trailing Edge and Aft Fuselage:

Aileron and flap—Check general condition.

External load—Check for proper installation and security of mount-
ing. If drop tanks are carried, visually check each tank for fuel level
and amount. If quantity is questionable, measure with a dip stick.
Check filler cap secure.

Speed brake—Check general condition.

Flight control normal and alternate system accumulator gage pres-
sure— Within limits.

5. Empennage:

Tail-pipe cover—Removed.
Tail cone and navigation lights—Check general condition and secur-
ity of mounting.

6. AftFuselage and Left Wing Trailing Edge:

Speed brake—Check general condition.

External load—Check for proper installation and security of mount-
ing. If drop tanks are carried, visually check each tank for fuel level
and amount. If quantity is questionable, measure with a dip stick.
Check filler cap secure.

Aileron and flap—Check general condition,

7. Left Wing Leading Edge and Forward Fuselage:

Navigation light and wing tip—Check general condition and security
of mounting.
Landing gear door ground control switch—CLOSE.
i (Deleted)
Main gear wheel—Chocked.
Slats—Check for freedom of movement.

8. Upper Left Wing:
[ | (Deleted)

Flight control alternate hydraulic system reservoir fluid level indi-
cator pin—Check within %4 inch of top of gage.
Access panel secure.

T.0. 1F-86H-1
Changed 26 February 1960 3

Changed 26 February 1960 2-25
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29,
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45,
46.
47.
48.
49.
50.
51.
52.
53.

54,
55.
56.
57.

58.
59.
60.

Pitot heater switch—oN, then OFF.

Windshield anti-icing (rain and ice removal) switch—OFF.
Canopy and windshield defrost handle (handles)—oFF.
Landing gear handle—powN.

Landing gear position indicators—Check.

Landing and taxi light switch—oOFF.

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

Canopy switch—oOFF (center).

Special store jettison handle—IN.

Flight control emergency change-over handle—IN.
Emergency jettison handle—In,

Fuel quantity—Check.

Clock, altimeter, and accelerometer—Set.

Directional indicator—Check against stand-by compass.
Vertical velocity indicator—Set.

Attitude indicator—Check.

Fuel system selector switch—NORM.

Sight mechanical caging lever—CAGE.

Hydraulic pressure gage selector switch—NORMAL.

Gun selector switch*—UPPER or ALL, as required.

Landing gear emergency release handle—IN.

Special store disarming lever*—nis.

Warning lights and indicators and test warning system—Check.
Generator switch—oN.

Instrument ac power switch—ALTERNATE, then MAIN; ac power warning
light—ourT.

Oxygen regulator—Check.
Radio compass—Check.
Lighting controls—As required.

Map case—Flight Manual, Radio Facility Charts, Pilot’s Handbook—
Jet, and other necessary publications and charts available.

Flashlight—Check.
Flight controls—Check.
Trim switch—Check.

T.0. 1F-86H-1
25 June 1959 5
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GROUND OPERATION.
FLIGHT CONTROL HYDRAULIC SYSTEM CHECK.
1,

Throttle—IDLE.

2. Hydraulic pressure gage selector switch—NORMAL,
3
4. Flight control normal hydraulic system—Check,

Flight control switch—RESET (check alternate-on warning light out).

a. Flight control switch—NGORMAL.
b. Control stick—Move and visually check for proper control surface
movement.

c. Pressure—After 5 seconds, 2850 to 3200 psi (control stick not in
motion).

. Flight control alternate hydraulic systern—Check,

a. Flight control switch—ALTERNATE,
b. Alternate-on warning light—On.
¢. Hydraulic pressure gage selector switch—ALTERN.

d. Control stick—Move and visually check for proper control surface
movement,

e. Pressure—2550 to 3200 psi {control stick not in motion).
f. Flight control switch—RESET.

Flight control manual emergency change-over system—Check,

a. Hydraulic pressure gage selector switch—ALTERN.

b. Flight control switch—Hold at RESET.

c. Flight control emergency change-over handle—Pull to full exteasion.
d. Control stick—Move and visually check for proper control surface
movement. Check pressure drop on hydraulic pressure gage.

e. Flight contrel switch—NORMAL.

f. Alternate-on warning light—On (indicating electrical circuit complete).
g Pressure—3050 to 4000 psi,

7. Flight control emergency change-over handle—In.

Pressure—2550 to 3200 psi.

T.0. 1F-86H-1
Changed 26 February 1960 7

Changed 26 February 1960
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T.0. 1F-86H-1

CUT ON 3OLID LINE

BEFORE TAKE-OFF.
PREFLIGHT AIRPLANE CHECK.

1. Nose screen—Removed.

2. Safety belt—Tighten; shoulder harness—Adjust.

3. Shoulder harness lock handle—uUNLOCKED (aft).

4. Armament switches—OFEF.

5. Trim for take-off—Check.

6. Wing flap handle—pown.

7. Canopy switch—cLose; check canopy unsafe warning light out.

8. Oxygen regulator diluter lever—NORMAL OXYGEN (100% OXYGEN if
carbon monoxide suspected}.

9. Take-off position—Align nose wheel.

10. Toe brakes—Hold.

PREFLIGHT ENGINE CHECK.

. Fuel system selector switch——Recheck at NORM.
. Throttle—Full OPEN, to maintain 100% rpm.

. Fuel system selector switch—TAKE OFF.
Take-off switch-on indicator light—On.

. Throttle—Retard to below 95% rpm.

. Emergency fuel-on indicator light—On.

. Throttle—Full OPEN.

Engine rpm—Check.

I NV O N

Fuel system selector switch—NORM, uatil engine stabilizes at 100% rpm.
10. Fuel system selector switch—TAKE OFF.

11. Emergency fuel-on indicator light—QOut.

12, Take-off switch-on indicator light—On.

T.0. 1F-86H-1
25 June 1959 9
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CUT ON SOLID LINE
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CUT ON SOLID LINE

Section Il

TAKE-OFF DATA

CONDITIONS

Runway air temp...........°F Runway length ... ft
Field press. alt......oommmonft Gross weight ... b

Surfacewind ... knots

TAKE-OFF

Acceleration check o knots TAS at o fE
Réfusil speed s KNots TAS A .o f
Nose wheel lift-off... e knots IAS

Take:off speed ...omsnmmmuinass kiiots EABUGE unmimssnminmne P
Distance to clear 50 ft obstacle......oooo e A €

Initial climb SPEed ...ttt knots IAS

LANDING IMMEDIATELY AFTER TAKE-OFF

Final approach speed...... .. ... A ; knots IAS

Initial Stall Warning speed ... knots 1AS
Touchdown speed ... R s s JEDOLS) LAS

Ground 1ol diSEANCE ..o eeen T €

Barrier configuration (no external load)

T.0. 1F-86H-1
25 June 1959

F-86H-1-93-268B
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T.0. 1F-86H-1

CUT ON SOLID LINE

Section |l

LANDING DATA

CONDITIONS
Outside air temp............. °F Runway length ..............ft
Field press. alt.............. ft Gross weight ...l

Surfacewind .......................knots

LANDING

Final approach speed......ccmmmamimim

Initial Stall Warning 8P cimis

Touchdown speed

... knots IAS

knots IAS

knots IAS

Ground rOll diSEANCE. ..o

Total distance to clear 50 ft obstacle...............

ft

ft

Barrier configuration (no external load)

T7.0. 1F-86H-1
25 June 1959

F-86H-1-93-267B
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T.0. 1F-86H-1

CUT ON SOLID LINE

BEFORE LANDING.

1. Safety belt and shoulder harness—Tighten.
2. Shoulder harness lock handle—UNLOCKED (aft).
3. Gun safety switch—OFF.
B 3A. Circuit breakers—Check.
4. Bomb release selector switch—MANUAL RELEASE.

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

6. Sight mechanical caging lever—CAGE.

7. Hydraulic pressure—Normal.

8. Fuel system selector switch—NORM.

9. Oxygen regulator diluter lever—NORMAL OXYGEN.

10. Windshield anti-icing (rain and ice removal) switch—on, if vision is
impaired by rain.

11. Speed brake switch—ouT.

12. Landing gear and wing flap handles—pownN; position indicators—Check.

13. Zero-second parachute hook—Attach to parachute “D” ring.

14. Downwind leg—Hold recommended speed.

15. Final approach—Hold recommended speed.

16. Throttle—inLE when landing ensured.

17. Touchdown—At recommended speed.

GO-AROUND.

Fuel system selector switch—NORM.
Throttle—Full oPEN.

Speed brake switch—IN.

Landing gear handle—up.

Wing flap handle—up.

Clear traffic,

ol B T

T.0. 1F-86H-1
Changed 26 February 1960 11

Changed 26 February 1960
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CUT ON SOLID LINE
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T.0. 1F-86H-1

EMERGENGY
PROGEDURES

TABLE OF CONTENTS PAGE
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Take-off and Landing Emergencies .........................3-8
Emergency Entrance ... 3210
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Fuel System Failure ... 3716
Inlet Guide Vane Failure ......oooooovooeeei..3-16
Engine Oil System Malfunction ... 317
Electrical Power System Failure ........cococoo.........3-17
Utility Hydraulic System Failure ........ccccooooeoeee .. 319
Flight Control Hydraulic System Failure ....................3-19
Flight Control Artificial-Feel System Failure ............3-20
Trim FatluLe ...cocvnnnnmnaivnnsmnienni-320
Loss of Canopy or Canopy-unlocked Indication ........3-20
Landing Gear Emergency Operation .........................3-20
Speed Brake System Failure ... 322
Witig Flap Sy st Bailbee ... oo wicminsiinsissimsssmsonJ42 2
External Load Emergency Release .............................3-22
Condensed Check List ......oooooovoeeeeeeeeeeen 3222

ENGINE FAILURE.

The majority of jet-engine flame-outs are the result of
improper fuel flow caused by fuel control system mal-
function or incorrect operating techniques during certain
critical flight conditions. Specific information on this
type of engine failure is given in “Engine Fuel Control
System Failure.” The engine instruments often provide
indications of fuel control system failure before the
engine actually stops. If engine failure is due to malfunc-
tions of the fuel control system or improper operating
technique, an air start can usually be made when time
and altitude permit. In case of obvious mechanical failure
within the engine, air starts should not be attempted.
The airplane has normal flight characteristics with a dead
engine, and no sudden trim changes are necessary.

ENGINE FAILURE DURING TAKE-OFF RUN
(NO RUNWAY OVERRUN BARRIER).

NOTE ror procedure when using a runway equipped
with overrun barrier, refer to “Engaging Run-
way Overrun Barrier” in this section.

Section Il

;[E-
!

| Section

Y

® If it is desirable to stop in the shortest possible
distance because of obstacles beyond the runway
overrun area and heavy braking will not be suffi-
cient, then retract the landing gear. However,
it may be desirable to leave gear extended in
order to absorb impact loads, especially if the
terrain is rough beyond the end of the runway.

If engine fails, or take-off is aborted before airplane
leaves the ground, and insufficient runway remains for a
normal stop, accomplish as much of the following as
time permits:

3-1
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1. External stores jettison button—Depress.

Rockets cannot be jettisoned
when airplane weight is on
the landing gear.

2. Throttle—OFF.

3. Brakes—Apply as necessary.
If landing gear must be retracted because of insuf-
ficient runway remaining, proceed with step 4.

4. Landing gear handle—up (if conditions warrant);
then, landing gear emergency-up button—Depress
and hold.

Hold landing gear emergency-up button depressed
until gear completely retracts.

NOTE To accelerate gear retraction, 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.

5. Either handgrip—Raise to jettison canopy.
Jettison canopy by raising either handgrip before

airplane comes to a complete stop.
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.

If canopy is not jettisoned

6. Engine master, generator, and battery switches—OFF.

W“ Do not turn battery switch OFF

until engine master switch has
been turned OFF, so that power will still be
available to close fuel shutoff valve.

ENGINE FAILURE DURING TAKE-OFF
(AIR-BORNE).

If the engine fails on take-off after the airplane is air-
borne, prepare for an emergency landing, accomplishing
as much of the following as time permits:

. External stores jettison button—Depress.
. Throttle—oFF.
. Landing gear handle—powN.

. Either handgrip—Raise to jettison canopy.

1

2

3

4. Wing flap handle—powN.

5

6. Engine master, generator, and battery switches—oOFF.
3.

2

T.0. 1F-86H-1

MM Do not turn battery switch OFF

until engine master switch has
been turned OFF, so that power will still be
available to close fuel shutoff valve.

7. Land straight ahead, changing course only enough to
miss obstacles,

ENGINE FAILURE DURING FLIGHT.

If engine fails during flight, follow this procedure:
1. Throttle—oOFF.
2. Glide—200 knots IAS.

Establish glide at 200 knots IAS, with gear and
flaps up and speed brakes closed for maximum
glide distance. Refer to “Maximum Glide” in this
section.

3. Nonessential electrical equipment—OFF.
At normal gliding speeds,
engine windmilling does not

“' provide enough generator out-

put, and the battery is then the only source of
electric power. With the engine master switch,
radio, pitot heater, and lights turned off, the
battery can supply power for only 7 to 28 minutes
(approximately). If engine damage prevents
windmilling (causing flight control normal
hydraulic system pressure failure), the auto-
matic operation of the electrically powered
flight control alternate hydraulic pump imposes
the maximum drain on battery power and results
in minimum battery output time (about 6 to 7
minutes).

4. Attempt air start.
Refer to “Engine Air Start” in this section.

ENGINE FAILURE DURING FLIGHT AT LOW
ALTITUDE.

If engine failure occurs during flight at low altitude and
with sufficient airspeed available, the airplane should be
pulled up (zoom-up) to exchange airspeed for an
increase in altitude, This will allow more time for
accomplishing subsequent emergency procedures (air
start, establishing forced landing pattern, ejection, etc).

NOTE The point at which climb should be terminated
will depend on whether the pilot intends to eject
or whether he intends to continue attempting air
starts, establish forced landing pattern, etc. In
any event, it is recommended that air start be

Changed 26 February 1960
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attempted immediately upon detection of engine
failure and repeated as many times as possible
during the zoom-up. If the decision is to eject,
the airplane should be allowed to climb as far as
possible. For this condition, the optimum zoom-
up technique is to pull the airplane up with wings
level until light buffet is encountered. Hold this
light buffet until the speed drops to 120 knots
1AS or the rate of climb approaches zero, then
eject. If the decision is to continue attempting
air starts, the climb should be terminated before
dropping below best glide speed, in order to
obtain maximum glide distance and maintain
adequate engine windmilling rpm for air start.

Maximum altitude can be achieved by jettisoning external
loads before zoom-up. The further up the climbing flight
path that external loads are jettisoned, the less additional
altitude will be gained. However, when external loads
are jettisoned, consideration must be given to such factors
as terrain where external loads will fall (populated areas,
friendly or enemy territory, etc); type of stores to be
jettisoned (special store, conventional bombs, full or
empty drop tanks, etc); controllability of the airplane
if one or more stores fail to release resulting in a danger-
ous asymmetrical condition at low altitude. Also of prime
importance are the external load release limits outlined
in Section V. These limits should be observed to prevent
damage to the airplane. It is impossible to predict the
extent of damage which may occur if the external loads
are released outside the established limits because of the
number of factors involved. Depending on the emergency,
it may be advisable to jettison the external loads outside
the release limits and risk some damage to the airplane
in order to increase the probability of being able to
accomplish subsequent emergency procedures. In any
event, the decision to jettison or retain external loads
must be made by the pilot on the basis of his evaluation
of the above factors and conditions existing at the time
of the emergency.

ENGINE AIR START.

The engine can be restarted at altitudes up to 45,000 feet,
but air starts are characteristically easy at any altitude
below 40,000 feet. Air starts must be made on the emer-
gency fuel system, so careful attention should be given to
recommended fuel flow and throttling precautions. For
air starting, follow these procedures:

1. Air start switch—oON.

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

2. Fuel system selector switch—EMER.

Changed 26 February 1960

Section Il

3. Engine master, battery, and generator switches—ON.

NOTE If possible, descend below 40,000 feet to ensure
easy air start.
e If a long glide is considered, turn off all non-
essential electrical equipment to conserve bat-
tery power.

4. Hold airplane level for 15 seconds.
If altitude is 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.

5. Maintain 200 knots IAS.
200 knots IAS will result in engine windmilling
speeds of about 13% rpm at low altitude to 30%
rpm at high altitude.

6. Throttle—Advance to obtain fuel flow of 500 to 800
pounds per hour.
Advance throttle to obtain fuel flow of 500 (higher
altitudes) to 800 (lower altitudes) pounds per
hour.

ed“m If there is no indication of igni-
tion after 45 seconds, pull throttle
to OFF. Level airplane to permit fuel drainage

and repeat starting procedure.

7. RPM and exhaust temperature—Allow to stabilize;
then advance throttle cautiously to desired power
setting.

W As restart is made on emer-
gency system, throttle should be
advanced cautiously, making sure the engine

accelerates and that exhaust temperature remains
within limits.

NOTE Failure of the engine to accelerate and low
exhaust temperature indicate a partial light-off.
If this occurs, retard throttle to initial starting
fuel flow to allow complete flame propagation;
then readvance throttle cautiously.

8. Air start switch—oOFF.

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

NOTE The air start switch must be moved to OFF after
ignition is obtained, as ignition units may be
damaged if energized any longer than 3 minutes
of continuous operation.

Continue flight on emergency system, or investi-
gate possibility of operation on main fuel system

3-2A
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if there is no indication that flame-out was caused
by main fuel system failure.

9. If engine fails to start:
a. Throttle—OFF.

b. Air start, engine master, and generator switches—
OFF.

c. External stores jettison button—Depress.

d. Prepare for forced landing, or eject.
Refer to "Forced Landing—Windmilling or Frozen
Engine” in this section.

MAXIMUM GLIDE.

For maximum glide distance, the best gliding speed is
200 knots IAS 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 IAS are as follows:

SPEED GLIDE
CONDITION (KNOTS IAS) RATIO

Gear and flaps

up, speed:

brakes in 200
Gear and flaps

down, speed

brakes in 200
Gear down,

flaps up,

speed

brakes out 200
Gear down,

flaps down,

speed

brakes out 200

RATE OF
DESCENT

2970 fpm at 40,000 ft

13.8to1 1710 fpm at 10,000 ft

53to1 4330 fpm at 10,000 ft

53to1 4310 fpm at 10,000 ft

3.7to1 6010 fpm at 10,000 ft

EJECTION VS FORCED LANDING.

Normally, ejection is the best course of action with a
windmilling or frozen engine. However, because of the
many variables encountered, the final decision to attempt
a forced landing, or to eject, must remain with the pilot.
It is impossible to establish a predetermined set of rules
and instructions which would provide a ready-made
decision applicable to all emergencies of this nature. The
basic conditions listed, combined with the pilot’s analysis
of the condition of the airplane, type of emergency, and
his proficiency, are of prime importance in determining
whether to attempt a forced landing, or to eject. These
variables make a quick and accurate decision difficult. If
the decision is made to eject, before ejection, if possible,
attempt to turn the airplane toward an area where injury
or damage to persons or property on the ground or
water is least likely to occur.

Changed 26 February 1960
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Before a decision is made to attempt a forced landing, the
following basic conditions should exist.

a. Forced landings should only be attempted by pilots
who have satisfactorily completed simulated forced
landing approaches in this airplane.

b. Forced landings should only be attempted on a pre-
pared or designated suitable surface of at least 8000
feet.

c. Approaches to the runway should be clear and
should not present a problem during a forced landing
approach.

NOTE No attempt should be made to land a flamed-
out airplane at any field with approaches over
heavily populated areas, if a suitable area is
available to abandon the airplane. If possible,
before ejection, attempt to turn the airplane
toward an area where injury or damage to per-
sons or property on the ground or water is least
likely to occur.

d. Weather and terrain conditions must be favorable.
Cloud cover, ceiling, visibility, turbulence, surface
wind, etc, must not impede in any manner the estab-
lishment of a proper forced landing pattern.

NOTE Night forced landings, or forced landings under
poor lighting conditions such as at dusk or dawn,
should not be contemplated, regardless of weather
or field lighting.

e. Forced landings should only be attempted when
either a satisfactory “High Key” or “Low Key” posi-
tion can be achieved.

f. If at any time during the forced landing approach,
conditions do not appear ideal for successful comple-
tion of the landing, ejection should be accomplished.
EJECT no later than the “Low Key” altitude.

FORCED LANDING—WINDMILLING OR
FROZEN ENGINE.

If a forced landing is considered, maintaining the glide
at 200 knots IAS (gear and flaps up, speed brakes

‘closed) will provide the maximum gliding distance.

Unless the engine is damaged, it will windmill at
ample 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 accu-
mulator pressure. See figure 3-2 for procedure ‘to follow
in case of forced landing. (For additional information,
refer to “Ejection vs Forced Landing” in this section.)
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50,000

10,000

ALTITUDE—FEET 11 23 45

GLIDE DISTANCES WITH WINDMILLING OR FROZEN ENGINE

NO EXTERNAL LOAD

NAUTICAL MILES

T.0. 1F-86H-1

KNOTS IAS

BEST GLIDE SPEED

NOTE

s Glide distance with gear and
flaps up, speed brakes in, ap-
proximately 11 nautical miles
per 5000 feet descent.

* Below 10,000 feet, rate of

descent is approximately 1700
feet per minute.

68 113

F-B6H-1-53-260A

Figure 3-1

SIMULATED FORCED LANDING.

The normal procedure of retarding the throttle to IDLE
to practice a forced landing does not apply. to airplanes
powered by turbojet engines. With the throttle at IDLE,
this engine continues to provide thrust (about 650
pounds), whereas with complete power failure, the
windmilling engine creates drag. Thus, if the throttle
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-out 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 exces-
sive drag. Rate of descent, glide distance, and flight
characteristics with the windmilling engine can be simu-
lated above 12,000 feet by reducing the engine rpm to
about 67%, opening speed brakes, and establishing a
glide speed of 190 knots IAS. Landing gear should be
lowered at high key point and a glide speed of 185
knots IAS initiated. To simulate the drag of a wind-
milling engine at 185 knots IAS, engine rpm should be
reduced to about 63%, because of decrease in drag at
the lower airspeed. Familiarization with forced landing
techniques and procedures can be attained with practice.

3-4

During an actual forced landing, the speed brakes may
be used as desired to prevent possible overshoot. On
practice forced landings, however, since the speed brakes
have been opened previously, it is necessary to retard
the throttle to IDLE when speed brake effect is desired.
Final approach speed for any clean airplane gross weight
is 170 knots IAS. Since the idling engine produces 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
attained.

FIRE.
WM 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 overheat light:

1. Throttle—OFF.

2. Engine master switch—OFF.
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3. Generator switch—oF¥, if generator-off warning light
is out.

4. Battery switch—oFF,

5. Leave airplane as quickly as possible.

ENGINE FIRE DURING TAKE-OFF.

Illumination of the forward (“FIRE ENGINE COMPR.
COMP.”) fire-warning light during take-off indicates a
fire in the engine compressor compartment, necessitating
immediate action, The exact procedure to follow will
vary with each set of circumstances and will depend on
altitude, airspeed, length of runway, overrun clearing
remaining, availability of runway overrun barrier, loca-
tion of populated areas, etc. The decision you make will
depend on these factors. To help you make a decision,
the following procedures are presented for your con-
sideration.

Forward Fire-warning Light (Ground Roll).

If the forward fire-warning light comes on during

ground roll and sufficient runway or overrun area is

available to allow for aborting the take-off, proceed as

follows:

1. Throttle—oOFF.

2. External stores jettison button—Depress.

3. Landing gear handle—up; gear emergency-up button
—Depress and hold, if necessary to retract gear.

4. Leave airplane immediately upon stopping, if fire is
apparent.

Forward Fire-warning Light (Air-borne).

If the forward fire-warning light comes on after the air-
plane is air-borne, and there is not sufficient runway or
overrun area available to abort the take-off, the follow-
ing is recommended:

1. External stores jettison button—Depress.

2. Throttle—Maintain power.

Maintain take-off power and begin immediate
climb.

3. Maximum climb.

Immediately climb to safe ejection altitude.

4. Fuel system selector switch—NORM,

5. Throttle—Adjust to minimum practical power.
Adjust throttle to minimum practical power to
maintain safe ejection altitude.

6. Check for fire.

Determine whether a fire actually exists by a report
from another airplane, abnormal instrument read-
ings, airplane or engine response to controls,
explosion, unusual noise or vibration, fumes, heat,
cockpit smoke, or trailing smoke noted following
a turn.

7. If fire is confirmed—Eject.

Waruing

survival.

Whenever existence of fire is
confirmed, prompt ejection
will ensure greatest chance for

8. If fire cannot be confirmed—Land as soon as possible.
If existence of fire cannot be confirmed, maintain a
safe ejection altitude at minimum practical power.
Establish controllability of airplane and try to
obtain assistance from other airplanes in the area
in determining existence of fire. If no assistance is
available, reconfirm controllability before descent
below safe ejection altitude, and land as soon as
possible.

Aft Overheat Light (Ground Roll).

If the aft overheat light comes on during ground roll
and sufficient runway or overrun area is available to abort
the take-off, proceed as follows:
1. Throttle—OFF.
2. External stores jettison button—Depress.
3. Use maximum braking.
4. Overheat light—Check.
a. If light remains on after stopping—Leave airplane
immediately.
b. If light goes out—Engine master switch OFF, then
battery switch OFF.

Aft Overheat Light (Air-borne).

If the aft overheat light comes on after airplane becomes
air-borne and take-off cannot be safely aborted, proceed
as follows:
1. Fuel system selector switch—NORM.
2. Throttle—Retard and continue climb-out.
Do not retard throttle below an rpm range where
a safe climb cannot be maintained.
3. Overheat light—Check.
a. If light goes out—Continue flight at reduced power
and land as soon as possible.
b. If light remains on—Maintain climb at reduced
power and check for other indication of fire, such as
trailing smoke, long exhaust flame, etc.
c. If no fire is apparent—Continue flight at reduced
power and land as soon as possible.
d. If positive fire indication exists—Maintain power
and immediately climb to minimum safe ejection alti-
tude; then eject.
See figure 3-5 for minimum safe ejection altitudes.
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1 External stores jettison button—Depress.
Maintain glide at 200 knots 1AS.

2 Landing gear handle—DOWN at high
key point. Then establish glide at 185
knotslAS . If necessary to lose altitude
more rapidly to reach the high key point,
gear may be lowered earlier.

If altitude is too low to enter pattern at
high key point, leave gear up until a
subsequent key point can be reached.

WARNING
Do not leave gear up for landing.
Investigation has shown that emer-
gency landings with gear down min-
imize pilot injury and damage to
airplane.

NOTE
If engine is frozen, lower gear by
means of landing gear emergency
release handle, because utility hyd-
raulic pressure will not be avail-
able. (Gear cannot be retracted.)

High key point,
7000 feet above terrain.

3 Flight control emergency change - over
handle— Pull to full extension just before
entering pattern if engine is frozen.

NOTE

This will ensure positive, continuous
engagement of the flight control al-
ternate hydraulic system during the
landing phase.

4 Fly pattern at 185 knots IAS.—//

Vary flight path to make key points. Aim
for one-third point of runway.

F-BEH-1-00-58K
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WARNING

IF TERRAIN IS UNKNOWN OR UNSUITABLE
FOR FORCED LANDING, EJECT.

6 Fly turn*'long’’ or‘'short’’
for accurate touchdown.

7 Final approach — Hold 170 knots IAS and
use straight-in approach.

CAUTION
Speed brake operation will be slower
than usual. If engine is frozen, speed
brakes will be inoperative.

8 Wing flap handle and speed brake switch —
As required when sure of reaching landing
spot.

9 Shoulder harness lock handle — LOCKED
(forward).

l 0 Battery switch—OFF after airplane comes to
a stop.

Figure 3-2



T.0. 1F-86H-1 Section Il

= SPEEDS GIVEN ARE APPLICABLE FOR ANY ENGINE FIRE DURING FLIGHT.
CLEAN AIRPLANE WEIGHT CONDITION Forward Fire-warning Light.
If the forward fire-warning light comes on during flight,
P proceed as follows:

1. Throttle—Adjust to minimum practical power.
Adjust throttle to minimum practical power to
maintain safe ejection altitude.

2. Check for fire.

Determine whether a fire actually exists by a report

Base key point, from another airplane, abnormal instrument read-

ings, airplane or engine response to controls, explo-
sion, unusual noise or vibration, fumes, heat,

1500 feet above terrain.

cockpit smoke, or trailing smoke noted following
a turn.

3. If fire is confirmed—Eject.

Whenever existence of fire is

WW confirmed, prompt ejection

will ensure greatest chance for

survival.

4. If fire cannot be confirmed—Land as soon as possible.
If existence of fire cannot be confirmed, maintain
a safe ejection altitude at minimum practical power.

Low key point, Establish controllability of airplane en route to

3000 feet above terrain. nearest available base and try to obtain assistance

B Giiior: landerip-iFulli upid6 joilison from other airplanes in the area in determining
~ canopy at low key point if landing on
unprepared surface. Pull helmet visor
down before jettisoning canopy.

If time and conditions permit when it is
desirable to jettison the canopy with-
out arming the seat, lift the hinged
canopy initiator guard at the lower
right side of the seat, and push for-
ward on the canopy initiator lever.

existence of fire. If no assistance is available, recon-
firm controllability before descent below safe ejec-
tion altitude, and land as soon as possible.

Aft Overheat Light.

Illumination of the overheat light indicates an overheat
condition or possible fire in the aft section, necessitating
action as follows:

1. Overheat light—Check.

a. Reduce power in attempt to extinguish light.

b. If light goes out—Continue flight at reduced
power, and land as soon as possible.

c. If light remains on with throttle retarded to IDLE,
indicating possible fire rather than overheat—Proceed
to step 2.

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

a. If no fire is apparent—Continue flight at minimum

F-86H-1-00-108B power and land as soon as possible.

b. If positive indication of fire exists—Proceed to

step 3. i
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3. Throttle—oF¥.
4. Engine master switch—oOFF.
5. If fire continues—Eject.

6. If fire ceases—Make forced landing, or eject.

ELECTRICAL FIRE.

Circuit breakers and fuses protect the circuits and will
tend to isolate an electrical fire, However, if electrical fire
occurs, proceed as follows:

1. Battery and generator switches—OFF.

2. Land as soon as possible.
W If engine has to be shut down or
flight control normal hydraulic
system fails, battery power for the flight control
alternate hydraulic system will be available for
only approximately 6 to 7 minutes with emer-
gency override handle actuated.

® When the electrical power source is turned off,
most of the electrical equipment (including fire-
warning lights) and some instruments will be
inoperative.

ELIMINATION OF SMOKE OR FUMES.

If smoke or fumes enter the cockpit, proceed as follows:
1. Cockpit pressure switch—RAM DUMP.
2. Oxygen regulator diluter lever—100% OXYGEN.

3. Oxygen regulator emergency toggle lever—Push to
left or right.

4. When smoke or fumes persist, jettison canopy if
necessary.

TAKE-OFF AND LANDING EMERGENCIES.
ENGAGING RUNWAY OVERRUN BARRIER.

In this airplane, successful engagements of the runway
overrun barrier have been made up to 130 knots ground
speed. The speed range where drop tanks are beneficial
to engagement of the barrier is extremely small (40-60
knots). In an emergency, it is impractical to retain the
d-on tanks and attempt to control the airplane speed for
barrier engagement within this speed range. Therefore,
when engagement of the runway overrun barrier is
imminent, jettison the drop tanks. The barrier should be
engaged as close to the center as possible. Off-center
engagements can be made successfully but will result in

the airplane swerving as a result of the webbing pulling

the nose wheel unevenly. This momentary swerve is not
dangerous and therefore should be disregarded. If unable

3-8
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to bring the airplane to a stop or to a safe taxiing speed
before reaching the end of the runway, and if the run-
way is equipped with an overrun barrier, observe the
following:

1. Throttle—OFF.

2. Drop tanks—Jettison.

Make decision to jettison drop

WW tanks as early as possible to

encure greatest possible sepa-
ration of tanks and airplane and to minimize
possibility of tanks sliding ahead of the airplane
and prematurely tripping the barrier. When drop
tanks are jettisoned, all other external stores
installed will also be jettisoned. If barrier engage-
ment is anticipated while still air borne, jettison
external load over an open area.

3. Engine master, generator, and battery switches—OFF.

m Do not turn battery switch OFF
until engine master switch has
been turned OFF, so that power will be available

to close fuel shutoff valve,

4. Brakes—Avoid excessive use during engagement of
barrier, to prevent tire blowouts.

5. Aim for center of barrier.

6. Engage barrier.

BELLY LANDING.

If a belly landing is unavoidable, these steps should be
followed:

1. External stores jettison button—Depress.

NOTE If landing on a prepared surface, retain empty
drop tanks to reduce possible pilot injury,
impact damage, and fire hazard.

2. Either handgrip—pull up to jettison canopy before
final approach. Pull helmet visor down before jetti-
soning canopy.

If time and conditions permit when it is desirable
to jettison the canopy without arming the seat,
lift the hinged canopy initiator guard at the lower
right side of the seat, and push forward on the
canopy initiator lever.

NOTE It cannot be assured that the canopy will break
away if opened electrically at speeds below 200
knots IAS.

Changed 26 February 1960



~

T.0. 1F-86H-1

Wing flap handle—powN, on final approach.

. Speed brake switch—ouT.

. Throttle—oFF, when landing ensured.

. Engine master, generator, and battery switches—OFF,

just before touchdown.

Just before touchdown, turn engine master, gen-
erator, and battery-starter switches orr. Battery
switch should be turned oFF last, so that power
will be available to close fuel shutoff valve when
engine master switch is turned OFF.

7. Shoulder harness lock handle—rockEp (forward).

. Touch down in normal landing attitude.

SN Wb W

@

9. Leave airplane immediately after it stops.

LANDING GEAR UNSAFE INDICATIONS.

If an unsafe gear-down indication exists after the emer-
gency lowering procedure (figure 3-6) has been accom-
plished, attempt to obtain from the tower or chase plane,
a positive confirmation of the gear condition. Either of
two courses of action should be taken, depending upon
the gear condition. If an unsafe main gear condition is
positively confirmed, follow the procedures in “Main
Gear-Up Landing (Prepared Surface Only).” If no posi-
tive confirmation can be obtained, then follow the pro-
cedure given in “Any One Gear Up or Unlocked.”

Main Gear Up Landing (Prepared Surface Only).

When one or both main gear cannot be lowered (and
utility hydraulic pressure is available), the main gear
should be retracted and a landing made on the nose gear
and aft fuselage (or empty drop tanks) rather than
landing on only one main and nose gear. This should
not be done unless the tower or chase plane can posi-
tively confirm that one or both main gears is not fully
extended. If the main gear cannot be retracted, a landing
with asymmetrical gear configuration may be made.

NOTE Whenever the gear cannot be lowered by the
normal system, the emergency procedure should
be used. However, once the emergency lowering
procedure is used, the nose gear is extended and
locked down and cannot be retracted.

If an unsafe condition is confirmed for the main gear
after using the emergency lowering procedure, the fol-
lowing procedure should be used:
1. Landing gear handle—up.
2. Landing gear emergency-up button—Depress until
gear completely retracts.
Retract main gear so that landing can be made on
nose gear and aft fuselage (or empty drop tanks).

Section lll

3. Either handgrip—Pull up to jettison canopy before
final approach. Pull helmet visor down before jetti-
soning canopy.

If time and conditions permit when it is desirable
to jettison the canopy without arming the seat, lift
the hinged canopy initiator guard at the lower
right side of the seat and push forward on the

canopy initiator lever.
The canopy should be jetti-
soned before landing to pre-

f vent the possibility of being

trapped in the cockpit if the fuselage warps and
the canopy jams in the closed position.

4. External load—]Jettison, if possible.

NOTE Retain empty tanks to reduce possible pilot
injury, impact damage, and fire hazard.

5. Plan approach to touch down as near end of runway
as possible.

. Wing flap handle—powN on final approach.
. Speed brake switch—ourT.
. Throttle—oFF just before touchdown.

h=J < - I R = Y

. Engine master switch—oOFF,
10. Battery switch—oFF.

Wait one second to allow fuel shutoff valve to
close, then move battery switch to OFF,

11. Generator switches—OFF.
12. Shoulder harness lock handle—LocKED.

13. Touchdown—Attempt to touch down on nose gear
and aft fuselage simultaneously.

14. Leave airplane immediately after stopping.

ANY ONE GEAR UP OR UNLOCKED.

If positive confirmation of gear condition cannot be
obtained, leave remaining gear down and proceed as fol-
lows:

1. External stores jettison button—Depress.
2, Fire ammunition and expend excess fuel, if time and
conditions permit.
Fire all ammunition and expend excess fuel to
establish an aft CG condition and to minimize pos-
sible fire hazard.

NOTE Retain empty drop tanks to reduce possible
pilot injury, impact damage, and fire hazard.

3-9



Section Il

3. Either handgrip—Pull up to jettison canopy before
final approach. Pull helmet visor down before jetti-
soning canopy.

If time and conditions permit when it is desirable
to jettison the canopy without arming the seat,
lift the hinged canopy initiator guard at the lower
right side of the seat, and push forward on the
canopy initiator lever.

NOTE 1t cannot be assured that the canopy will break
away if opened electrically at speeds below 200
knots IAS.

4. Plan approach to touchdown as near end of runway
as possible.

5. Wing flap handle—powN, on final approach.

6. Speed brake switch—ouUT.

NOTE if nose gear is down but not locked, you can
attempt to snap it down and locked by making
a touch-and-go landing. Attempt this proce-
dure only after all other emergency measures
are exhausted.

7. Throttle—OFF, just before touchdown.
8. Engine master switch—OFF.
9. Battery switch—OFF.
Wait one second to allow fuel shutoff valve to
close; then move battery switch to OFF.
10. Generator switch—oOFF, if time permits.
11. Shoulder harness lock handle—LockEp (forward).
12. After touchdown—Hold unsafe gear off runway as
long as possible.
After touchdown, hold unsafe gear off runway as
long as possible, easing unsafe gear down before
flight controls become ineffective.
13. Brakes—Do not use, if stop can be made without
them.

14. Leave airplane immediately after stopping.

LANDING ON UNPREPARED SURFACE.

A landing on an unprepared surface is not recommended.
However, if an emergency landing on an unprepared
surface is unavoidable, it should be made with as many
landing gear down as possible. Investigation has shown
that landings made on unprepared surfaces with the
landing gear down have resulted in less pilot injury and
less damage to the airplane than those made with gear
up. Empty drop tanks should be retained to cushion
impact loads and minimize airplane damage.

3-10
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LANDING WITH FLAT TIRE.
Nose Gear Tire Flat.

When a landing is to be made with the nose gear tire

flat, lower the landing gear in the normal manner and

proceed as follows:

1. Touchdown—Hold nose gear off runway as long as
possible.

2. Directional control—After nose wheel touchdown,
use combination of braking and nose wheel steering.

Main Gear Tire Flat.

When a landing is to be made with a main gear tire flat,

lower the landing gear in the normal manner and pro-

ceed as follows:

1. Release external ordnance in a safe condition and
expend excess fuel to minimize fire and explosion
hazard.

NOTE Retain empty drop tanks to reduce possible
pilot injury, impact damage, and fire hazard.

2. Touchdown—Land on side of runway away from flat
tire.

NOTE T1his is necessary to minimize the amount of
differential braking required if the airplane pulls
toward the flat tire.

3, Directional control—After nose wheel touchdown,
use combination of differential braking and nose
wheel steering.

NO-FLAP LANDING.

No special technique is required for landing without
wing flaps. Speed during final approach and touchdown
should be increased 10 percent over recommended speeds
for load and configuration.

EMERGENCY ENTRANCE.

See figure 3-3 for emergency access to cockpit on the
ground.

DITCHING.

NOTE Inspect emergency equipment, life vest, and
raft pack before each overwater flight.
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Hold external control button marked ““OPEN"' depressed OPEN QA‘;‘
until canopy is fully open. (Continue with step 5.) 5 - : \
CLOSE O

emergency release handle from stowed position, and
slide canopy aft approximately oneinch to release canopy
locks. REMAIN CLEAR OF CANOPY EJECTION PATH
(UP AND AFT).

If canopy fails to open electrically, pull canopy external o

Lift canopy at forward end and push canopy

up and aft until it has completely separated
from the airplane. (Canopy weighs approxi-
mately 125 pounds.)

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

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

. WARNING
If pilot has jettisoned canopy in prepara-
tion for crash landing, seat 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 airplane.

If handgrips are up, disconnect hose* lead-

ing from “'T" fitting to catapult at the
o catapult, or cut the hose (with cutters as

shown) as close to the catapult as possible,

and then complete rescue operation. Make
Vi sure loose ends are not aligned; otherwise,
S if seat initiators fire accidentally, expanding
ﬂ.)‘--" gases may still fire seat catapult .

’E,. If handgrips are down in normal position,
L'j\ be careful not to foul or raise handgrips.
G (Handgrips are interconnected and move
*Use 9/16-inch open-end wrench. simultaneously.) F-86H-1-31-1F
Figure 3-3
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itching the airplane is not recommended, since all
mergency survival equipment is carried by the pilot;
nsequently, there is no advantage in riding the airplane
own. However, if altitude is not sufficient for bail-out,
nd ditching is unavoidable, proceed as follows:

. Follow radio distress procedure.

. External stores jettison button—Depress.

Drop tanks tend to be sucked
under the surface and also
cause very high deceleration
forces upon contact with the water. Therefore,
drop tanks should be jettisoned along with all
other external loads, whether they contain fuel
or not,

3. Personal equipment—Check that it will not foul when
leaving cockpit.

4. Anti-G suit—Disconnect.

5. Oxygen regulator diluter lever—100% OXYGEN.

MNOTE In the event of ditching and sinking in water
where you find yourself unable to immediately
escape because of any number of factors, tem-
porary survival is possible with your oxygen
equipment, The A-14 or A-13A pressure-demand
type oxygen mask and the pressure-breathing
diluter-demand 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 regulator be set at 100% OXxYGEN. The bail-
out bottle cannot be used under water.

6. Landing gear handle—up.
7. Speed brake switch—IN.

8. Either handgrip—Pull up to jettison canopy. Pull
helmet vicor down before jettisoning canopy.

INOTE 1t cannot be assured that the canopy will break
away if opened electrically at speeds below 200
knots IAS.

9. Throttle—OFF.

10. Wing flap handle—powN.

Flaps collapse on impact and do not cause airplane
to dive.

11. Engine master, generator, and battery switches—OFF.
Turn battery switch OFF last, so that power will be
available to close fuel shutoff valve when engine
master switch is turned OFF.

12. Safety belt and shoulder harness—Tighten.
13. Shoulder harness lock handle—LockEeD (forward).

14. Surface conditions—Check.
Unless wind is high or sea is rough, plan approach

3-12
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17. Oxygen mask—Remove.

§

The basic seat ejection procedure is shown in figure 3-4.

NOTE The most ideal ejection speed range, consider-

T.0. 1F-86H-1

heading parallel to any uniform swell pattern and
try to touch down along wave crest or just after
crest passes. If wind is as high as 25 knots or sur-
face is irregular, the best procedure is to approach
into the wind and touch down on the falling side
of a wave,

15. Approach and flare—Normal.
16. Touchdown—Keep nose high, and attempt to touch

down at minimum flying speed. i

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

§

18. Leave airplane.

EJECTION.

o If overwater ejection is made,
remove oxygen mask before
hitting water, to prevent suck-
ing water into mask.

N

@ If ejection is mandatory, the throttle should

be stopcocked before ejection if time and

altitude permit.

® Escape from the airplane in flight should

be made with the ejection seat. N
NORMAL EJECTION.

p —

Ejection should not be delayed

LJ
WW when the airplane is in a

descending attitude and can-
not be leveled. The chance of successful ejection
at low altitude under these conditions is greatly
reduced.

Study and analysis of ejection techniques by means of
the ejection seat have revealed that:

a. Ejection at airspeeds ranging from stall speed to 525
knots IAS results in relatively minor forces being S
exerted on the body, thus reducing the injury hazard.

ing tumbling and parachute opening time, is

between 250 and 300 knots IAS. I \ J

b. The body will undergo appreciable forces when ejec-
tion is performed at airspeeds of 525 to 600 knots IAS,
and escape is more hazardous than at lower speeds.

¢. Above 600 knots IAS, ejection is extremely hazardous
because of the excessive forces on the body.

Changed 26 February 1960
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Either handgrip—Pull up to jettison
canopy. (Shoulder harness locks auto-
matically when handgrip is raised.)

e

to eject seat.

2 Either trigger—Squeeze

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 loose equipment.

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

If airspeed is above 200 knots IAS, hold canopy switch at OPEN until canopy is
sufficiently open to permit airstream to break canopy away from airplane.

If airspeed is below 200 knots IAS, hold canopy switch at OPEN until canopy be-
gins to rise, then pull canopy manual release handle.

WARNING

Grasp canopy manual release handle with palm of hand upward and with
thumb under handle, to prevent serious injury when canopy releases (canopy
breakaway is extremely rapid).

AFTER SEAT EJECTS...

* If safety belt fails to open automatically after 2 seconds (one second for airplanes
equipped with an M-12 automatic-opening safety belt initiator), manually unfasten
belt and kick free of seat. Then pull parachute arming lanyard.

* If wearing automatic parachute WITH lanyard attached to 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 attached to safety belt buckle
kick free of seat and pull parachute arming lanyard.

* If wearing manually 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 14,000 feet to
open parachute immediately.
F-86H-1-73-17

Figure 3-4
3-13
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AFE EJECTION SPEEDS AND ALTITUDES.

igure 3-5 shows maximum safe ejection speeds, based
n parachute restrictions, for the combinations of a one-
econd safety belt and zero-second parachute or a one-
cond safety belt and one-second parachute. Also shown
n figure 3-5 are emergency minimum ejection altitudes
or various combinations of escape equipment. These
harts should be used only as guides. Once a minimum
jection altitude has been determined for a particular
onfiguration of equipment, the decision as to when to
eject or not to eject in an emergency should not be rigidly
determined by the fact that the airplane is above or
below the minimum altitude as determined by these fig-
ures. Each emergency will have its particular set of cir-
cumstances involving such factors as airplane speed,
attitude, and control, as well as altitude. Based on the
information in figure 3-5 and the escape equipment avail-
able, a decision should be made before take-off concern-
ing actions to be taken in case of a low-altitude
emergency. The emergency minimum ejection altitudes
shown in figure 3-5 were determined from an extensive
flight-test program and are based on altitude above the
terrain on initiation of seat ejection. (Initiation of seat
ejection is defined as the time the seat is fired.) However,
human error and equipment malfunctions were not con-
sidered in determining these altitudes, Therefore, when-
ever possible, ejection should be started at altitudes
higher than the minimums shown in figure 3-5.

LOW-ALTITUDE EJECTION.

For low-altitude ejections (below 200 feet), it is desirable
to obtain the highest possible altitude for parachute
deployment. The seat trajectory is the resultant of the
ejection velocity and the airplane velocity. Pulling the
nose of the airplane above the horizon before ejection
makes the resultant trajectory more nearly vertical and
usually provides an increase in altitude. As a result, addi-
tional ground clearance will be available after seat
separation and parachute deployment. Aside from gain-
ing maximum altitude, a nose-up maneuver slows the
airplane before ejection, which reduces parachute open-
ing forces on the body and minimizes the possibility of
parachute panel blowout. (Refer to “Engine Failure Dur-
ing Flight at Low Altitude” for information on the
zoom-up maneuver. )

NOTE Regardless of how low the altitude and speed,
chances of survival will improve if a zoom-up
maneuver is immediately initiated.

SEAT SEPARATION.

The automatic-opening safety belt should never be
opened manually before ejection, for the following
reasons:

3-14
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a. It prolongs the escape operation.

b. It creates an injury hazard during uncontrollable
flight, because the pilot cannot stay in the seat before
ejection if negative G is encountered.

c. It creates a hazard to survival if the pilot decides to ||
crash-land the airplane. He probably will not be able
to refasten the belt and shoulder harness, as both
hands may be needed to control the airplane.

d. It eliminates the automatic-opening feature of the
automatic-opening parachute (if worn). The pilot
would have to arm the parachute manually by pulling I
the parachute arming lanyard.

e. The pilot will probably separate from the seat immedi- l
ately, thereby reducing tail clearance,

f. At high speeds, the peak deceleration due to air loads
on the pilot and seat together approaches the limits of
human tolerance. Since deceleration of the pilot alone
is considerably greater than that of pilot and seat
together, immedfate separation at high speeds could
result in severe injury.

g. Immediate separation of pilot and seat at high speeds
could result in the parachute pack being accidentally
blown open at the time of ejection. In this event, fatal
injuries would probably be incurred because of the
extremely high opening shock or because of serious
damage to the parachute when it opens.

NOTE The automatic safety belt opens about 2 seconds
(one second, for airplanes equipped with an
M-12 automatic safety belt initiator) after ejec-
tion. This is sufficient time for safe deceleration
of the pilot.

(Deleted) I

FAILURE OF SEAT TO EJECT.

If the seat does not eject when either trigger is squeezed,

proceed as follows:

1. Speed brake switch—iIN.
Close speed brakes to prevent hitting them in the
event bail-out over the side is necessary.

2. Safety belt—Unfasten.

. Bail-out bottle—Actuate, if necessary.

(55

4. Personal leads (oxygen, radio, and anti-G suit)—Dis-
connect.
5. Invert airplane and then push free of seat, or bail out
over side.
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 seat. If you do not have control
of the airplane, slow airplane as much as possible;
then bail out over the side.

Changed 26 February 1960
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. Parchuearming lanyard (utomaic puschue) o NQTE 16 you os youscxygen sk and you o no
e P : have an automatic parachute, you should free-
fall to 14,000 feet if possible, and then pull
w . If bail-out occurs below 14,000 “D” ring. The length of time you can free-fall
W feet, pull “D” ring immedi- before anoxia prevents you from pulling the
N ately whether parachute is “D” ring depends upon your physical condition
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SAFE EJECTION SPEEDS AND ALTITUDES ... (v ruchn)

MAXIMUM SAFE EJECTION SPEEDS . . .. PARACHUTE RESTRICTIONS
APPRECIABLE BODY FORCES

RELATIVELY MINOR ' EXCESSIVE
BODY FORCES ® BODY FORCES

ANEROID BLOCK

-
(=]

ALTITUDE—1000 FEET

: /£

(1-SECOND BELT AND
0-SECOND PARACHUTE)

WEIGHT: 230-250 POUNDS TOTAL

KNOTS IAS

NOTE
—————— TYPE C-9, 28 FT FLAT CANOPY, TYPE B-4 PACK The graph shows safe ejection speeds for ideal
———TYPE C-9, 28 FT FLAT CANOPY, TYPE B-5 PACK WITH 1/4 BAG level flight and average parachute perform-

ance only; other ejection altitudes, tumbling,
separation delays, variations in parachute
opening time, etc, are not included.

= = = —TYPE C-11, 30 FT GUIDE CANOPY, TYPE B-5 PACK

BASED ON THE SPEED RANGE

MINIMUM SAFE EJECTION ALTITUDES . . . . FEET OF 140500 KetoTs T

2-SECOND 2-SECOND 1-SECOND 1-SECOND 0-SECOND 0-SECOND
PARACHUTE PARACHUTE PARACHUTE | paracHute | PARACHUTE PARACHUTE
LANYARD 7O LANYARD 10
F-1A TIMER F-1A TIMER F-1B TIMER F-1B TIMER bl S hian
B': :’“ c-9 85 | cn B': ORl co B5 | ¢ B: f“ c-9 B5 | ¢
- -5 -
Pack [CANOPYJ PACK |CANOPY| o\ ¢ [caNopY| pack |canopy| .. [canopy| Pack [canopy
2-SECOND
AUTOMATIC
LAl Boir 550 600 350 400 200 250
(M-4 INITIATOR)
T-SECOND
AUTOMATIC
LAP BELT 350 400 200 250 100
(M-12 INITIATOR)

WARNING: The minimum safe ejection altitude for a parachute

which can only be opened manually is 1000 feet. F-86H-1-73-15A

Figure 3-5
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FUEL SYSTEM FAILURE.
ENGINE FUEL CONTROL 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. Throttle—IDLE.

2. Fuel system selector switch—EMER.
If rpm is below 95%, do not
turn fuel system selector

switch to EMER without first

retarding throttle to IDLE. To do so may cause
dangerous engine overheating or compressor
stall.

3. Throttle—Slowly advance to desired setting.

. During operation on the emer-

gency fuel system, move throttle

cautiously at all times; otherwise, overtempera-

ture operation, COMpressor stall, or engine over-

speed is likely to occur, especially at high
altitudes.

FUEL TANK BOOST PUMP FAILURE.

Fuel tank boost pump failure is indicated by erratic
fluctuations of fuel flow and engine rpm accompanied by
a decrease or variation of exhaust temperature. In the
event of a boost pump failure, proceed as follows:

1. Throttle—Retard as necessary in an attempt to elimi-
nate fluctuation and surging.

2. Land as soon as possible.

ENGINE FLAME-OUT.

Flame-outs above 35,000 feet may be caused by faulty
fuel flow regulation or by negative-G maneuvers. Flame-
out resulting from faulty fuel flow regulation will usually
occur during rapid throttle movements. Flame-out is
indicated by loss of thrust, drop-off of exhaust tempera-
ture, 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 recom-
mended operating minimum. The recommended
operating minimum does not necessarily indicate
the temperature level below which flame-out
occurs, but signifies the minimum safe tempera-
ture to maintain sustained engine operation. The
engine should not be operated at exhaust tem-
peratures below the recommended minimum
unless absolutely necessary.

T.0. 1F-86H-1

Air starts must be made on the emergency fuel system.
(Refer to “Engine Air Start.”)

INLET GUIDE VANE FAILURE.

Failure of the inlet guide vanes in the closed position
will result in a substantial loss in thrust in the high
engine speed range (above 7000 rpm) due to restriction
of engine airflow. The closed position failure of the inlet
guide vanes will most likely be detected by abnormally
low exhaust temperatures in the high power setting
ranges. Engine fuel flow will also be affected in a like
manner; however, this change is not always as obvious
because of effects of outside air temperature and pres-
sures. Failure of the inlet guide vanes in the open posi-
tion can result in compressor stall during rapid throttle
advancement, (Refer to “Compressor Stall” in Section
VIL) Failure of the guide vanes in an intermediate posi-
tion may cause either effect of the two extreme position
failures in lesser degrees. If any of the preceding con-
ditions 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 caution should be used in engine
operation during the remaining flight period. The flight
should be terminated as soon as possible.

w p Use a flame-out pattern and

WM exert extreme caution during

the landing phase under these

conditions, since any attempt to rapidly increase

ower, if needed, can result in compressor stall,
reduced thrust, or flame-out.

Inlet guide vane failure, compressor stall, and engine
fuel controller malfunction may have similar symptoms.
The following will help to determine which of the three
conditions exist:

a. Inlet guide vane failure (closed position) : Experience
has shown that the likelihood of an inlet guide vane
failure is greatest during throttle manipulation in the
rpm range from 70% to 90%. While operating the
engine on the main fuel control system with the guide
vanes failed closed, the rpm will reach 100%, the
exhaust temperature and fuel flow will be reduced,
and the thrust at 100% trpm will be approximately
65% of Military Power.

NOTE 1o case of inlet guide vane failure, some insta-
bility similar to “choo-choo” may be encountered
at 100% tpm, but can be eliminated by reducing
the power setting slightly.

b. Compressor stall: A compressor stall occurs in the
rpm range of approximately 60% to 70% and also
causes a loss of thrust, but engine vibration will be
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experienced; the exhaust temperature will rise, and
the rpm will not reach 100% unless the engine accel-
erates out of the stall condition.

c. Fuel controller malfunction: An engine fuel controller
malfunction will cause the rpm, exhaust temperature,
and fuel flow to be unstable and erratic. The emer-
gency fuel system should be used in case of a main

fuel controller malfunction.

W If an inlet guide vane failure is

suspected, do not switch to the

emergency fuel system unless a fuel controller

malfunction is also suspected. If the emergency

system is used, the throttle should be retarded

to 40% rpm, the switch to the emergency fuel

system should be made, and the throttle should

be advanced very carefully to avoid overspeed,
overtemperature, and rich blowout.

ENGINE OIL SYSTEM MALFUNCTION.

A decrease in oil pressure may be caused by an insuffi-
cient oil supply, a broken line, or a broken oil jet. An
increase in oil pressure may be caused by an impedance
in the line, or a clogged oil jet. In the event of an oil
system malfunction, possible oil starvation accompanied
by failure of one or more of the main bearings may occur.
If engine rpm is reduced after oil starvation of one or
more main bearings, the resistance to rotation offered by
a failed bearing may be great enough to cause further
deceleration of the engine. Engine seizure would prob-
ably occur regardless of the fact that the throttle may be
advanced after the engine has begun to decelerate. The
engine may operate for a longer period with one or more
failed main bearings if the rpm is increased immediately
after oil malfunction is detected. Extremely high oil pres-
sure could cause the oil lines to rupture and cause damage
to the main fuel controller. This would not prevent oper-
ation of the engine on the emergency fuel system. How-
ever, engine operation on the emergency fuel system
should be avoided unless absolutely necessary, since switch-
ing from the main fuel system to the emergency fuel
system results in momentary engine deceleration. Such a
deceleration could cause complete engine failure. In case
of high or low engine oil pressure indication, follow this
procedure:
1. If power setting is above 80% rpm—Do not move
throttle until landing is ensured.
2. If power setting is below 80% rpm—Advance throttle
to 80% rpm or more and do not move throttle until

landing is ensured.
an oil system malfunction may

Warnuing
result in engine seizure and

subsequent forced landing.

Retarding the throttle during

@ In case of oil system malfunction, switching to
the emergency fuel system is not recommended

Changed 26 Februarv 1960
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unless malfunction of the main fuel controller is
detected. Switching fuel systems will generally
cause momentary engine deceleration and pos-
sible engine seizure.

3. Land as soon as possible, using forced landing pattern
to ensure landing in the event of complete power
failure.

MNOTE During extreme cold-weather operation, the oil
pressure may exceed maximum limits until the
oil temperature reaches normal.

ELECTRICAL POWER SYSTEM FAILURE.
COMPLETE ELECTRICAL FAILURE.

If a complete electrical failure occurs or if for any reason
it becomes necessary to turn off both the battery and the
generator, much of the equipment and many controls will
be inoperable. Flight under this condition will be limited,
and the following precautionary measures should be
observed:

1. Airspeed—Reduce, and readjust trim.
If possible, reduce airspeed and readjust trim before
turning off electrical power, as trim is not available
without electrical power.

2. Altitude and rpm—Reduce as necessary.
The fuel booster pumps will be inoperative when
power is shut off; consequently, it may be necessary
to reduce altitude and rpm in order to maintain
satisfactory engine operation. (This condition will
be aggravated by high outside air temperature and
high airspeed.)

3. Airplane attitude—Lower nose as necessary to drain

trapped fuel.

If reduction in rpm is necessary, airplane may have
to be held in a slightly nose-high attitude to main-
tain altitude. If prolonged flight in this attitude
is necessary, a small amount of fuel will be trapped
in the aft fuselage tank. If sufficient altitude is
available, nose airplane down slightly for a short
period to drain some of the trapped fuel into the
forward fuselage tank lower cell.

4, Land as soon as possible.

NOTE Use gear emergency lowering system to ensure
that gear lowers and locks. (See figure 3-5.)
When electrical power is not available to the
primary bus, landing gear position indicators
will be inoperative and will continuously show
an unsafe condition.
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GENERATOR IRREGULARITY.

Any generator irregularity (generator failure or a volt-
age rise or drop) will be indicated by illumination of the
generator-off warning light.

Generator Failure or Undervoltage.

All equipment powered by the secondary bus will be
inoperative and equipment on the primary bus will be
operated by battery power when a generator failure or
lowering of output occurs. Circuits for units powered by
the single-phase inverter are controlled by the secondary
bus and are also rendered inoperative when generator
output fails or is reduced. (Refer to “Inverter Failure.”)
When generator output drops or fails, proceed as fol-
lows:
1. Nonessential electrical equipment—oFF.
All nonessential electrical equipment should be
turned off to reduce load on battery. The length
of time that usable battery power is available for
continued operation is approximately 7 to 28 min-
utes. Battery 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.
2. Engine master and generator switches—oFF, if gen-
erator output is lost because of engine failure,
If generator output is lost because of engine failure,
the engine master switch should be moved to OFF

to lessen battery loads.
Warac
W mal hydraulic system fails
while the generator is out, bat-
tery power for alternate hydraulic pump opera-
tion will last only 6 to 7 minutes with emergency
change-over handle actuated.

In case the flight control nor-

3. Landing gear handle—powN.

4. Landing gear emergency release handle—Pull full out
and hold extended momentarily for all landings where
generator failure has occurred.

For all landings where generator failure has
occurred, lower the landing gear by the emergency
system, to ensure that gear will extend and lock.
(See figure 3-6.) Battery power may not be suffi-
cient to position landing gear and door control
valves when the normal gear lowering system is
used.

NOTE If generator has failed and battery power is not
available to primary bus or battery switch is
turned OFF, landing gear position indicators will
be inoperative and will continuously show an
unsafe condition.

Generator Overvoltage.
If generator overvoltage condition is indicated by the

3-18
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voltmeter and illumination of the generator-off warning

light, attempt to bring the generator back into the cir-

cuit as follows:

1. Generator switch—Hold at RESET momentarily, then
OFF.

2. If voltmeter shows normal system voltage:
a. Generator switch—oN.
If the voltmeter shows normal system voltage,
it indicates that overvoltage was temporary. Turn
generator switch ON. (Generator-off warning
light will go out.)
3. If generator overvoltage is still indicated by volt-
meter:

a. Generator switch—oOFF.
b. 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 warning
light. The radar inverter is controlled by the secondary
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.
&m‘ When single-phase power is lost,

failure of the sight, cockpit tem-

perature control system, IFF, SIF, sight radar,
and strike camera occurs.

Instrument (Three-phase) Inverter Failure.

Illumination of the instrument ac power-off warning
light indicates that the instrument (three-phase) inverter
selected for use is inoperative.

1. Instrument ac power switch—ALTERNATE.
If the alternate inverter is operating satisfactorily,

the light will go out.
Ma“ Loss of three-phase ac power
results in failure of the fuel flow,
oil, and hydraulic pressure gages, directional
indicator, attitude indicator, fuel quantity and
flow indicators, engine control amplifier (air-
planes with 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 regis-
ter the condition prevailing at time of power

failure.

MNOTE If for any reason the instrument ac power
switch is moved from one position to the other,
the directional indicator may be thrown off as
much as 100 degrees; therefore, if instrument

Changed 26 February 1960
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inverter selection is changed, check directional
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 hydraulic
system. (Nose gear lowering can be accomplished pneu-
matically in case normal hydraulic operation fails.)

FLIGHT CONTROL HYDRAULIC SYSTEM
FAILURE.

In the event of failure of the flight control normal
hydraulic system, the alternate hydraulic system will auto-
matically take over (provided adequate alternate system
pressure is available), as indicated by illumination of the
alternate-on warning light. If the normal system fails in
flight, satisfactory control of the airplane can be main-
tained with the flight control alternate hydraulic system.
The limitations of the alternate system are only that pro-
longed excessive control movement is limited because the
capacity of the alternate system pump is less than that of
the normal system pump.

F-B86H-1-0-28A

The change-over from the normal to the alternate 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.

FAILURE OF NORMAL SYSTEM.

If the flight control normal hydraulic system fails in
flight, proceed as follows:

| 1. Alternate-on warning light—Check on.
Changed 26 February 1960
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1A. Hydraulic pressure gage selector switch—ALTERN.
w . Do not attempt to reset to the
W‘ normal system even if pressure
builds back up to operating

range.

NOTE If the alternate system does not take over auto-
matically, unlock and pull the emergency change-

over handle out to its fully extended position.

When the emergency change-
over handle is pulled out,
the alternate system pump is

Warnuing
engaged and operates continuously, regardless
of system pressure. If generator output is not

available, the pump will deplete battery power
in approximately 6 to 7 minutes,

1B. Do not fly close formation, perform aerobatics, or ||
engage in unnecessary low-altitude flying.
2. Land as soon as possible.

3. Emergency change-over handle—Pull, just before
entering traffic pattern.

If complete failure of the flight control normal
hydraulic system has been determined (i.e., system
will not deliver 1000 psi), unlock and pull the
emergency change-over handle out to its fully
extended position just before entering the traffic
pattern,

NOTE This action will ensure positive continuous
engagement of the flight control alternate
hydraulic system and thus prevent cycling from
the alternate to the failed normal system and
possibly momentarily freezing the controls dur-
ing the landing phase.

FAILURE OF BOTH SYSTEMS.

If both hydraulic systems fail :
lic systems fail, movement of

the control stick will not cause

corresponding surface movement except to allow
the surfaces to streamline under air loads. Under
such conditions, control of the airplane in cruis-
ing flight becomes very difficult, and control at
high speeds or during extreme maneuvers is
impossible. Extended flight and a landing with
these high stick forces should not be attempted
under any circumstances.

If both flight control hydrau-

1. Airspeed—Attempt to reduce to about 220 knots.

3-19
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2. Maintain control if possible.
Maintain all possible control by using rudder and
varying power as necessary. Attempt to neutralize
ailerons and horizontal stabilizer by steady push or
pull forces on the stick, allowing air loads to
streamline the surfaces.
3. If control cannot be maintained—Eject.
4. If some control is available, and altitude permits—
Attempt recovery and return to suitable area; then
eject.

FLIGHT CONTROL ARTIFICIAL-FEEL
SYSTEM FAILURE.

Artificial-feel system failure can be indicated by any com-
bination of the following: lightening of stick forces
(resulting in overcontrol), lack of trim response, and
poor stick centering characteristics. Failure of the
artificial-feel system leaves the pilot with no possible
means of airplane recovery. Reduction of engine power
may relieve the severity of oscillations of the airplane;
however, when such failure occurs, ejection is recom-
mended.

TRIM FAILURE.

There is no alternate trim 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 if either trim system should fail
in an extreme travel position, Movement of the control
stick to the opposite extreme of travel after this 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.

LOSS OF CANOPY OR CANOPY-
UNLOCKED INDICATION.

LOSS OF CANOPY.

If the canopy comes off during flight, reduce airspeed
immediately and slow-fly the airplane to check for avail-
ability of rudder control. If possible, have another air-
plane check for damage to the vertical stabilizer. If the
airplane can be controlled, land as soon as possible.

NOTE Flight characteristics are essentially unchanged
with the canopy off. The noise level is high, and
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wind blast effect is discomforting at high air-
speeds. However, traffic pattern and touchdown
speeds are unchanged.

CANOPY-UNLOCKED INDICATION.

If the canopy-unlocked warning light comes on during

flight, proceed as follows:

1. Canopy switch—CLOSE.
If the light goes out, proceed with flight.

2. Cabin pressure altimeter—Check.
If the light remains on, check cockpit pressuriza-
tion (if above 12,500 feet). If pressurization has
been lost, reduce airspeed to 200 knots IAS and,
fuel permitting, descend to a lower altitude.

NOTE 1¢ pressurization has not been lost, maintaining
altitude and airspeed is permissible if required
to obtain desired range.

3. Land as soon as possible.
Proceed toward home base over the least inhabited
area, or to the nearest usable base if fuel reserve
is not adequate,

LANDING GEAR EMERGENCY
OPERATION.

LANDING GEAR GROUND EMERGENCY
RETRACTION.

If it is necessary to retract the landing gear when the

airplane is on the ground, proceed as follows:

1. Landing gear handle—up.

2. Landing gear emergency-up button—Depress until
gear completely retracts.

Gear retraction time can be reduced when emergency-up
button is used, by yawing the airplane through alternate
application of right and left wheel brakes, or by apply-
ing rudder alternately with nose wheel steering engaged.
’ The landing gear will retract only
if utility hydraulic pressure and

battery power are available.
® The landing gear cannot be retracted after being

lowered by means of the landing gear emergency
release handle.

LANDING GEAR IN-FLIGHT EMERGENCY
OPERATION.

Emergency Retraction.

During flight, the following condition may be encoun-
tered: The landing gear unsafe warning light may remain
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on after the landing gear handle is placed at up. This
does not necessarily constitute an emergency condition,
but under certain conditions air loads on the landing gear
doors can prevent gear retraction, This would be indi-
cated by a safe gear-down condition for all three gear
indicators with the landing gear handle at UP and the
unsafe warning light on. If such condition occurs, pro-
ceed as follows:
1. Landing gear handle—Leave UP, if all gear indicators
show safe “down” with landing gear handle uP and
unsafe warning light on.

2. Maintain straight flight.

Maintain a straight flight path to minimize G-loads
on the gear doors and to eliminate yaw.

3. Airspeed—Reduce to below gear-down limit speed.
4. If safe indication is obtained:

a. Continue flight.
5. If unsafe condition still exists:

a. Landing gear handle—DOWN.

Section il

b. Land as soon as possible after safe gear-down indi-

cation is obtained.
If mission is important, maintain straight flight
path to minimize G-loads on the gear doors and
to eliminate yaw. Hold airspeed below gear-
down limit speed and cycle gear down and up.
If unsafe warning light goes out, continue mis-
sion. If unsafe warning light remains on, lower
gear and land as soon as possible.

. Do not move landing gear handle

when red gear-unsafe warning

light is on and speed is above 220 knots IAS,

as gear doors may be torn off when hydraulic

pressure is released from door actuating cylin-
ders.

Emergency Lowering.

The landing gear emergency lowering procedure is
shown in figure 3-6.

LANDING &
TAX! LTS

— _ «lq

AIRSPEED—REDUCE TO BELOW
AL Al 220 KNOTS IAS.

0 209300 =\t b o .y

LANDING GEAR HANDLE—
DOWN.

FLIGHT CON
_ EMERGENG
Fs-328 Fs-all CHANGE Ov

LANDING GEAR EMERGENCY LOWERIN

vLUDE £

F5-329

35

LANDING GEAR EMERGENCY
RELEASE HANDLE — PULL AND
HOLD EXTENDED TO LOWER GEAR.

4 mirsy,

LANDING GEAR POSITION INDI-
CATORS—CHECK FOR SAFE GEAR
INDICATION. IF NECESSARY, YAW
AIRPLANE TO LOCK MAIN GEAR.
RELEASE EMERGENCY RELEASE
HANDLE.

F-86H-1-33-1C

Figure 3-6
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’ The landing gear cannot be

retracted after being lowered by

means of the landing gear emergency release
handle.

SPEED BRAKE SYSTEM FAILURE.

On some airplanes,* the speed brakes can be closed in
flight in the event of electrical or hydraulic failure, by
moving the speed brake dump valve lever aft, This
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.

WING FLAP SYSTEM FAILURE.

No emergency system for flap operation is provided. If
the flaps retract or extend unequally during normal flap
operation, hold airplane level and return wing flap

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

3-22

T.0. 1F-86H-1

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.

EXTERNAL LOAD EMERGENCY RELEASE.

To drop any external load during an in-flight emergency,
follow this procedure:

1. External stores jettison button—Depress.

2. Load released—Check.

3. Emergency jettison handle—Pull, if no electrical
power is available or load fails to release,

CONDENSED CHECK LIST.

Refer to pages 3-23 through 3-36 for Condensed Check
List.
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CUT ON SOLID LINE

EMERGENCY PROCEDURES
F-86H CONDENSED CHECK LIST

NOTE

The following check list is a condensed version of the
emergency procedures presented in Section IIL. This con-
densed check list is arranged so that you may remove it
from your Flight Manual and insert into a flip pad for
convenient use. It is arranged so that each action is in
sequence with the expanded procedure given in Section
III. Presentation of this condensed check list does not
imply that you need not read and thoroughly understand
the expanded version. To fly the airplane safely and effi-
ciently under emergency conditions, you must know the

reason why each step is performed and why the steps
occur in certain sequence.

T.0. 1F-86H-1
25 JUNE 1959
Changed 26 February 1960

Changed 26 February 1960
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CUT ON SOLID LINE
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CUT ON SOLID LINE

. Maintain 200 knots IAS.
. Throttle—Advance to obtain fuel flow of 500 to 800 pounds per hour.

. RPM and exhaust temperature—Allow to stabilize; then advance throttle
cautiously to desired power setting.

. Air start switch—oOFF,

. If engine fails to start:

a. Throttle—oOFF.

b. Air start, engine master, and generator switches—OFF.
c¢. External stores jettison button—Depress.

d. Prepare for forced landing, or eject.

FORCED LANDING—WINDMILLING OR FROZEN ENGINE.

. External stores jettison button—Depress. Maintain glide at 200 knots IAS.
. Landing gear handle—powN at high key point; then establish glide of
185 knots IAS. If necessary to lose altitude more rapidly to reach the high
key point, gear may be lowered earlier.

. Flight control emergency change-over handle—Pull to full extension just
before entering pattern if engine is frozen.

4. Fly pattern at 185 knots IAS.

. Either handgrip—Pull up at low key point to jettison canopy if landing
on unprepared surface. Pull helmet visor down before jettisoning canopy.

. Fly turn “long” or “'short” for accurate touchdown.
. Final approach—Hold 170 knots IAS and use straight-in approach.
. Wing flap handle and speed brake switch—As required when sure of
reaching landing spot.
. Shoulder harness lock handle—LockEep (forward).
10. Battery switch—OFF, after airplane comes to a stop.

T.0. 1F-86H-1
25 June 1959
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Aft Overheat Light (Air-borne).

1. Fuel system selector switch—NORM.
2. Throttle—Retard and continue climb-out. .
3. Overheat light—Check.

a. If light goes out—Continue flight at reduced power and land as soon
as possible.

b. If light remains on—Maintain climb at reduced power and check for
other indications of fire, such as trailing smoke, long exhaust flame, etc.

c. If no fire is apparent—Continue flight at reduced power and land as
soon as possible.

d. If positive fire indication exists—Maintain power and immediately
climb to minimum safe ejection altitude; then eject.

ENGINE FIRE DURING FLIGHT.

Forward Fire-ﬁnmlng Light.

1. Throttle—Adjust to minimum practical power.

2. Check for fire.

3. If fire is confirmed—Eject.

4, If fire cannot be confirmed—Land as soon as possible.

Aft Overheat Light.

1. Overheat light—Check.
a. Reduce power in attempt to extinguish light.

b. If light goes out—Continue flight at reduced power, and land as soon
as possible.

c. If light remains on with throttle retarded to IDLE, indicating possible
fire rather than overheat—Proceed to step 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 minimum power and land as
soon as possible.

b. If positive indication of fire exists—Proceed to step 3.

T.0. 1F-86H-1
25 June 1959
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7. Shoulder harness lock handle—rockep (forward).
8. Touch down in normal landing attitude.
9. Leave airplane immediately after it stops.

LANDING GEAR UNSAFE INDICATIONS.
Main Gear Up Landing (Prepared Surface Only).

1. Landing gear handle—up.

2. Landing gear emergency-up button—Depress until gear completely
retracts.

3. Either handgrip—Pull up to jettison canopy before final approach, Pull
helmet visor down before jettisoning canopy.

. External load—Jettison, if possible.

. Plan approach to touch down as near end of runway as possible.
. Wing flap handle—powN on final approach.

. Speed brake switch—our.

. Throttle—oFF just before touchdown.

9. Engine master switch—oFF.

10. Battery switch—oOFF.

11. Generator switches—oFF,

12. Shoulder harness lock handle—LOCKED.

13. Touchdown—Attempt to touch down on nose gear and aft fuselage
simultaneously.

14. Leave airplane immediately after stopping.

00~ O\ Wb
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DITCHING.

. Follow radio distress procedure.

. External stores jettison button—Depress.

. Personal equipment—Check that it will not foul when leaving cockpit.
Anti-G suit—Disconnect.

. Oxygen regulator diluter lever—100% OXYGEN.

. Landing gear handle—up.

. Speed brake switch—in.

Either handgrip—Pull up to jettison canopy. Pull helmet visor down
before jettisoning canopy.

9. Throttle—oFF.

10. Wing flap handle—pown.

11. Engine master, generator, and battery switches—OFF.

12. Safety belt and shoulder harness—Tighten.

13. Shoulder harness lock handle—LockEp (forward).

14. Surface conditions—Check.

15. Approach and flare—Normal.

16. Touchdown—Keep nose high, and attempt to touch down at minimum
flying speed.

17. Oxygen mask—Remove.

. Leave airplane.

L I - Y T

EJECTION.

1. Either handgrip—Pull up to jettison canopy.
2. Either trigger—Squeeze to eject seat.

T.0. 1F-86H-1
25 June 1959
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ELECTRICAL POWER SYSTEM FAILURE.
COMPLETE ELECTRICAL FAILURE.

1. Airspeed—Reduce, and readjust trim.

2. Altitude and rpm—Reduce as necessary.

3. Airplane attitude—Lower nose as necessary to drain trapped fuel.
4. Land as soon as possible.

GENERATOR IRREGULARITY.
Generator Failure or Undervoltage.

1. Nonessential electrical equipment—OFF.

2. Engine master and generator switches—oFF, if generator output is lost
because of engine failure.

. Landing gear handle—pown.

. Landing gear emergency release handle—Pull full out and hold extended
momentarily for all landings where generator failure has occurred.

Generator Overvoltage.

1. Generator switch—Hold at RESET momentarily, then OFF.
2. If voltmeter shows normal system voltage:

a. Generator switch—oN.
3. If generator overvoltage is still indicated by voltmeter:

a. Generator switch—oOFF.

b. Land as soon as possible.

INVERTER FAILURE.
Instrument (Three-phase) Inverter Failure.

1. Instrument ac power switch—ALTERNATE.

T.0. 1F-86H-1
25 June 1959
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LANDING GEAR EMERGENCY OPERATION.
LANDING GEAR GROUND EMERGENCY RETRACTION.

1. Landing gear handle—uPp.

2. Landing gear emergency-up button—Depress until gear completely
retracts.

LANDING GEAR IN-FLIGHT EMERGENCY OPERATION.

Emergency Retraction.

1. Landing gear handle—Leave UP, if all gear indicators show safe “down”
with landing gear handle up and unsafe warning light on.

2. Maintain straight flight.

3. Airspeed—Reduce to below gear-down limit speed.

4. If safe indication is obtained:
a, Continue flight.

5. If unsafe condition still exists:

a. Landing gear handle—DOWN.

b. Land as soon as possible after safe gear-down indication is obtained.

Emergency Lowering.

1. Airspeed—Reduce to below 220 knots IAS.
2. Landing gear handle —powN.

3. Landing gear emergency release handle—Pull and hold extended to lower
gear.

4. Landing gear position indicators—Check for safe gear indication. If neces-

sary, yaw airplane to lock main gear. Release emergency release handle.

EXTERNAL LOAD EMERGENCY RELEASE.
1. External stores jettison button—Depress.
2. Load released—Check.

3. Emergency jettison handle—Pull, if no electrical power is available or
load fails to release.

T.0. 1F-86H-1
25 June 1959
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COCKPIT AIR CONDITIONING AND
PRESSURIZATION SYSTEM.

COCKPIT AIR CONDITIONING.

The air conditioning system supplies air for cockpit pres-
surization and cockpit temperature control. In addition,
the system provides air for defrosting the windshield, the
canopy, and the camera window, and for windshield anti-
icing® or windshield rain and ice removal.t On early
airplanes,* the windshield anti-icing system has limited
rain removal capabilities. (Refer to “Defrosting and Rain
and Ice Removal Systems.”) Engine compressor dis-
charge 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 regu-
lated by an automatic temperature control system. This
system proportions the mixing of hot air from the engine
compressor and cool air from the refrigeration unit by

*F-86H-1 Airplanes AF52-1975 through -1990
F-86H-1 Airplane AF52-1991 and all later
airplanes
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positioning the hot-air bypass 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 maintain the desired cockpit tempera-
ture.) When maximum cockpit cooling is required, the
bypass valve directs all the air through the refrigeration
unit, which consists of an air-to-air heat exchanger com-
bined with an expansion turbine; at the same time, the
modulating valve is positioned for maximum cooling.
The cockpit air conditioning and pressurization system
is shown schematically in figure 4-1. Cockpit air outlets
are 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 outlet, with
air temperature controlled by the cockpit temperature
control regulator. On most airplanes, air for windshield
rain and ice removal also is routed from the primary heat
exchanger to the windshield air outlet, but an auxiliary
temperature regulator assumes automatic control of the

temperature of the air to the windshield outlet. In both

4-1



Section IV

AIR CONDITIONING AND PRESSU
SYSTEM

*F-86H-1 Airplanes’
1F-86H-1 Airplane AF52- ‘and ol
$Valve off when windshield rain and ice rem

systems, the temperature is controlled by the position of
the heat exchanger cooling-air modulating valve. The air
to the windshield anti-icing system*® can exceed design
limit, whereas it will automatically be maintained within
the design limit in the rain and ice removal system.
Compressed air is also used for the anti-G suit, starter
compressor, pressurization of drop tanks and hydraulic
reservoirs, canopy 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 sched-
ule for various flight altitudes by a pressure regulator
which controls the outflow of cabin air. (The cockpit
pressure schedule is shown in figure 4-2.) The cockpit
is nonpressurized from sea level to 12,500 feet. Above

T.0. 1F-86H-1

- .ot 1 A
-yl ey T LT L

RIZATION

Figure 4-1

this altitude, either of two pressure schedules (2.75 psi
or 5 psi) is maintained by the automatic pressure regu-
lator. 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. If 5 psi is selected, a cockpit pressure of
12,500 feet is maintained to about 31,000 feet and a
constant 5 psi cockpit differential at 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 cockpit 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 cockpit
pressurization, air conditioning, and defrosting for any
particular altitude is as follows:

#F-86H-1 Airplanes AF52-1975 through -1990

1F-86H-1 Airplane AF52-1991 and all later airplanes

4-2
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ALTITUDE RPM
10,000 feet 70%
15,000 feet 73%
20,000 feet 75%
30,000 feet 80%
40,000 feet 92%
45,000 feet 100%

A dump valve releases all cabin pressure when the valve
is selected by the pilot and automatically relieves any
excess pressure 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 on the left console, forward of the throttle
quadrant. The panel contains the controls for cockpit
temperature, cockpit pressure, cockpit console airflow,
windshield anti-icing, rain removal, and pitot heater,

*F-86H-1 Airplanes AF52-1975 through -1990

Section IV

F-B6H-1-53-2A

and, on some airplanes,® the windshield overheat indi-
cator light.

Cockpit Pressure Switch,

A three-position switch, located on the air conditioning
control panel (8, figure 1-5; 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
depressurize 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 inop-
erative. On some airplanes,* the ram air is heated by the
electric heater when the cockpit temperature rheostat 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 regulator will
then maintain the selected pressure differential between
cockpit and atmospheric pressure above 12,500 feet.

Cockpit Temperature Master Switch.

A four-position switch on the air conditioning control
panel (8, figure 1-5; 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 switch is at 5

4-3
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COCKPIT PRESSURE SCHEDULE

HOEENEON COCKPIT PRESSURE SWITCH AT 2.75 PSI
B B Bl COCKPIT PRESSURE SWITCH AT 5.0 PSI

-=1000 FT

FLIGHT y§ ALTITUDE

F-B6H-1-93-44A

NOTE Below 12,500 feet flight altitude, the differential between cockpit —
altitude and flight altitude increases with airspeed and is usually 1000 feet or
less. At maximum IAS, the differential should not exceed 1700 feet.

Figure 4-2

PsI or 2.75 psL. For automatic temperature control, the
switch should be positioned at AUTO and the cockpit
temperature rheostat adjusted to obtain the desired
temperature.

NOTE T1he 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 bypass valve; moving it to coLp closes the hot-
air bypass valve and directs air through the refrigeration
unit. The switch should be returned to 0FF when desired
temperature is attained. To control cockpit temperature
when ram air is selected, the cockpit temperature rheo-
stat 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 bypass valve remains in the position prevailing
when the switch was set at OFF.

*F-86H-1 Airplanes AF52-1975 through -1990
4-4

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 coLp and HOT to maintain desired cockpit
inlet air temperature to the cockpit. On some airplanes,*
when the rheostat is turned clockwise to HTR ON, the
electric heater (secondary bus power) is turned on to
supply added heat to the hot compressed air from the
primary heat exchanger. The rheostat control is inopera-
tive for selective temperatures if the temperature master
switch is not in the AuTO position; however, the HTR ON
position* is operative regardless 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 airflow 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 pEcr directs a larger portion of the air to
the pilot’s feet, reducing cockpit air circulation, but still
retaining the same airflow for pressurization.



T.0. 1F-86H-1

S

) —

AIR CONDITIONING CONTROL PANEL

*F-86H-1 Airplanes AF52-1991 and later airplanes
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Figure 4-3

Cabin Pressure Altimeter.

The pressure altitude of the cockpit is indicated by the
cabin pressure altimeter (3, figure 1-6), located outboard
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. Cockpit pressure switch at either 2.75 ps1 or 5 psi.
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 1nC
if further cockpit heating is desired.

EMERGENCY OPERATION OF COCKPIT AIR
CONDITIONING AND PRESSURIZATION SYSTEM.

If sudden depressurization of cockpit is necessary :

L. Turn oxygen regulator diluter lever to 100% oxy-
GEN, and push emergency toggle lever from center posi-
tion 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 coLp.

2. If temperature remains high, move cockpit tempera-
ture master switch to coLp 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.
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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 outside of the camera window* or inside of
the camera window.t For windshield anti-icing, and
limited rain removal on early airplanes,® and for rain
and ice removal on most airplanes,} a layer of heated
air is directed over the outside of the windshield from
an external outlet. The pitot head has a conventional
resistance-type electrical heater to prevent formation of
ice within the unit. Some airplanes have an alcohol
deicing system to allow removal of ice from the fuel
filter. (Refer to “Fuel Filter Deicing System.”)

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
1-5), above the cockpit air conditioning control panel.
When the handle is moved to the INC position, butterfly
valves in the system are opened mechanically to distribute
heated air to the canopy and windshield, and an elec-
trically actuated shutoff valve is opened to direct air to
the camera window. However, when windshield 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 defrost butterfly valves are closed
and the camera valve is closed. On most airplanes,f a
separate handle is provided for controlling the canopy
defrost system; another is provided for the windshield
defrost system.

Windshield Anti-icing Switch and Overheat
Indicator.®

Control of windshield anti-icing airflow is provided by
a switch (figure 4-3) on the air conditioning control
panel. Moving the switch to ON opens the anti-ice shut-
off valve to supply hot air to the outer surface of the
windshield and closes the camera defrost valve. An indi-
cator light (figure 4-3) goes on (secondary bus power)

T.0. 1F-86H-1

whenever the temperature of air for windshield anti-
icing exceeds the design limit of 300°F. However, this
does not mean that the windshield itself is overheated
or in immediate danger of damage. An attempt should
be made to reduce windshield air outlet temperature,
though, by reducing engine rpm or by placing the cock-
pit pressure switch at RAM puMP. If either action is not
desirable, or fails to correct the overheat condition, the
anti-icing system should be left on to improve forward
visibility, especially during the landing approach.

Windshield Rain and Ice Removal Switch.}

The flow of hot air to the outer surface of the windshield
for rain and ice removal is controlled by a two-position
switch (figure 4-3) on the air conditioning control 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 temperature will not exceed the
design limit when the system is functioning normally.

Pitot Heater Switch.
The electrical heater in the pitot head is controlled by
the pitot heater switch (figure 4-3), on the left console.
The switch has two positions, PITOT HEATER and OFF,
and controls primary bus power for heater operation.

Warnac

W used for extended periods of
time on the ground, because
lack of sufficient airflow will cause overheating

of the unit, which could result in serious injury
to personnel.

The pitot heater should not be

NORMAL OPERATION OF WINDSHIELD AND
CANOPY DEFROSTING AND WINDSHIELD
ANTI-ICING SYSTEMS.*

NOTE The windshield and canopy defrosing system
heats the transparent surfaces enough to effec-
tively eliminate frost or fog during descent.

If inner surface of windshield or canopy becomes fogged,
follow this procedure:

1. Move canopy and windshield defrost handle toward
INC, as desired.

*F-86H-1 Airplanes AF52-1975 through -1990
+F-86H-5 and later airplanes

+F-86H-1 Airplane AF52-1991 and all later airplanes
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2. If atmospheric or flight conditions cause fog to be
emitted from the windshield defrost or airflow outlets,
turn cockpit temperature rheostat to the full HOT posi-
tion.

If windshield becomes iced, fogged or frosted, or rain
obscures forward visibility, move windshield anti-icing
switch to ON to engage windshield anti-icing system.

NOTE 1f windshield icing is frequently encountered
during letdowns, the windshield anti-icing sys-
tem should be turned on 10 minutes before let-
down. However, the system should not be turned
on and off unnecessarily, because thermal shock
can break the windshield.

@ The windshield anti-icing airflow will improve
forward visibility under moderate rain condi-
tions at engine speeds above 75% rpm. If it is
necessary to reduce power, such as during land-
ing approach, vision through the windshield

side panels may become necessary.

&W If the windshield overheat light

goes on, try to reduce windshield

,ir temperature by reducing engine rpm or by

placing cockpit pressure switch at RAM DUMP. If

either action is not desirable or fails to correct

the overheat condition, the anti-icing system

should be left on to improve forward visibility,
especially during the landing approach.

NORMAL OPERATION OF WINDSHIELD AND
CANOPY DEFROSTING AND WINDSHIELD RAIN
AND ICE REMOVAL SYSTEMS.*

NOTE The windshield and canopy defrosting system
heats the transparent surfaces enough to effec-
tively eliminate frost or fog during descent.

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 canopy and windshield defrost handle toward INC.

3. If atmospheric or flight conditions cause fog to be
emitted from defrost outlets, turn cockpit temperature
rheostat to full HOT position.

4. If windshield becomes iced, fogged, or frosted, or

if forward visibility is obscured by rain, set windshield
rain and ice removal switch to ON.

*F.86H-1 Airplane AF52-1991 and all later
airplanes
+F-86H-1 Airplanes AF52-1975 through -1983
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FUEL FILTER DEICING SYSTEM.f

Alcohol is injected into the fuel filter inlet line to deice
the fuel filter. Alcohol flow from the tank to the filter is
pilot-controlled. The 3-gallon alcohol 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. For alcohol specifica-
tion, see figure 1-30.

Fuel Filter Deicing System Control and Indicator.

Fuel Filter Deice Switch. The fuel filter deice switch
(figure 1-9), on the left console, controls the alcohol
system for deicing the fuel filter. When the switch is
moved to DE-ICE, primary bus power opens a shutoff
valve and starts the alcohol pump to inject alcohol into
the fuel filter inlet line. When the ice warning light goes
out, indicating that the filter is free of ice, the switch
should be returned to OFF.

Fuel Filter Ice Warning Light. Ice formation within
the fuel filter creates a pressure differential across the
filter, which in turn lights the fuel filter ice warning
light (figure 1-9) on the left console. The light goes out
when ice has been removed from the filter by the alcohol.
The light operates on primary bus power.

NOTE The fuel filter ice warning light may flicker
under certain engine operating conditions, such
as rapid acceleration. Therefore, since alcohol
supply will last for only 3 minutes of deicing
operation, make sure light burns steadily before
actuating deice switch.

® An accumulation of dirt or other foreign matter
in the fuel filter sufficient to restrict the fuel flow
can also cause lighting of the fuel filter ice warn-
ing light. The deicing system will not remove
such restrictions, and ground servicing of the fil-
ter is required for cleaning.

COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT.

UHF COMMAND SET—AN/ARC-27.

The AN/ARC-27 radio equipment, powered by the pri-
mary bus, provides two-way voice communication in the
frequency range of 225 to 399.9 megacycles between
aircraft and ground stations or between aircraft. Selection
of 18 preset frequencies may be made plus a guard fre-
quency that can be operated alone or with the selected
frequency. The radio set control, which is a remote-
control panel, contains three control devices: a power
switch, a preset channel selector, and an audio volume
control. (See figure 4-4.)

NOTE Desired frequencies can be preset before flight
on the control box in the left radio bay.
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On airplanes* changed by T.O. 1F-86H-635, the set con-
trol panel (figure 4-4) permits selection of 20 preset
frequencies and provides manual selection of operating
frequencies without disturbing any of the preset fre-
quencies. This panel contains four controls: a preset
channel selector; manual frequency selector; power
switch; and audio volume control. The preset channel
selector permits selection of any of 20 preset channels
plus a guard frequency (G) and a manual position (M).
The manual position is used when it is desired to place
the manual frequency selector in control. The position
selected on the preset channel selector appears in a
windowed plate just below the selector knob. The manual
frequency selector consists of three concentric knobs (a
10-megacycle inner knob, a one-megacycle center knob,
and a .1-megacycle outer knob) that provide facilities
for manually adjusting to any one of 1750 channels in
the frequency range of 225 to 339.9 megacycles. The
center knob has a tab for ease of rotation, The channel
selected appears in a windowed plate that covers a por-
tion of the knobs.

NOTE T1he preset channel selector must be at M when
using the manual frequency selector.

The volume control and power switch function in the
same manner as on the unmodified airplanes.

Operation of AN/ARC-27 Command Radio.
To operate the command radio, proceed as follows:

1. Move power switch from OFF to T/R. Allow at least
one minute for warm-up.

2. Move power switch to T/R + G REC (T/R + G).
This allows monitoring of an added independent receiver
preset to a frequency that is guarded continuously
throughout scheduled periods.

3. Move preset channel selector to desired preset fre-
quency. Reception and transmission will be on the
selected frequency. (On the modified airplanes, if manual
frequency selection is desired, place preset channel selec-
tor at M; then rotate manual frequency selector knobs as
required.)

4. Adjust volume control for desired audio level.

NOTE The volume control should not be forced
beyond its rotational travel, as intermittent or
complete loss of command signal will result.

5. To transmit, press microphone button on throttle.

NOTE Transmissions should not be made on emer-
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gency (distress) frequency channels except for
emergency purposes. For test, demonstration, or
drill purposes, the radio equipment must be
operated in a shielded room to prevent trans-
mission of messages that could be construed as
actual emergency messages.

6. To operate with separate guard receiver off, move
power switch to T/R. For operation of both receivers,
rotate power switch to T/R + G REC (T/R + G). To trans-
mit on guard frequency, move power switch to T/R and
preset channel selector to G.

7. To turn command radio off, move power switch
OFF,

NOTE The ADF position is inoperative on this air-
plane.

RADIO-COMPASS—AN /ARN-6.

The AN/ARN-6 radio compass set is a visual and navi-
gational aid used together with the radio compass indi-
cator (28, figure 1-4), on the instrument panel. Four
separate frequency bands are provided: band one, 100
to 200 kilocycles; band two, 200 to 410 kilocycles; band
three, 410 to 850 kilocycles; band four, 850 to 1750 kilo-
cycles. Controls on the radio compass control panel (12,
figure 1-6; figure 4-4) permit selection of automatic or
manual direction finding. A tuning meter, on the control
panel, indicates signal strength and accuracy of tuning.
Illumination for the frequency bands and the tuning
meter is controlled by a light switch on the control panel.
The switch has three maintained positions, HI, 10, and
OFf. The radio compass loop is within the aft portion
of the canopy, and the sense antenna is in the upper arc
of the canopy. (See figure 4-5.)

Operation of Radio Compass.

To operate the AN/ARN-6 radio compass, proceed as
follows:

1. Turn function selector switch from OFF to ANT.

2. Rotate band switch to select desired frequency band.

3. Use tuning crank to tune station and obtain maxi-
mum swing of tuning meter needle.

4. Turn volume control to adjust headset volume.

5. With function switch on comP and station tuned
in, place “CW-VOICE” switch to cw and check that 900-
cycle continuous tone is heard; then return switch to
VOICE.

6. Set “VAR” knob on compass indicator to adjust
index.

*F-86H-1 Airplane AF52-1979 and all later airplanes
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Figure 4-5

7. When function switch is at LooP, use “LOOP L-R”
switch to rotate loop as required to obtain aural-null
orientation.

8. Return function selector switch to OFF.

IDENTIFICATION RADAR—AN/APX-6 (AIRPLANES
NOT CHANGED BY T.0. 1F-86H-634).

The AN/APX-6 identification radar set (IFF) is used to
automatically identify the airplane in which it is installed,
whenever it is properly challenged by suitably equipped
air or surface forces. The set also has provisions for iden-
tifying the airplane (in which it is installed) as a specific
friendly airplane within a group of other airplanes and
has means for transmitting a special distress code when
challenged. Functionally, the AN/APX-6 receives chal-
lenges and transmits replies to the source of the chal-
lenges. These replies are displayed, together with the
radar pip of the challenged airplane, on the radar indi-
cators of the challenger. When a radar target is accom-
panied by a proper reply from the IFF set, the target is
considered friendly. Controls for the set are on the IFF
control panel (14, figure 1-G; figure 4-4), which is either
a C-629/APX or a C-1158/APX IFF control panel. The
C-1158/APX panel has an “I/P-MIC” switch in place of
the destruct switch. Both of these switches are inopera-
tive. The master switch, on either control panel, has five
positions: EMERGENCY, NORM, LOW, STDBY, and OFF.
There are two mode switches on each panel. On the
C-629/APX panel, the upper mode switch has three
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Positions: MODE 2, ouT, and 1/p. The I/P position is
inoperative. On the C-1158/APX panel, the upper mode
switch has two positions: MODE 2 and ouT. The lower
mode switch on either panel has two positions: MODE 3
and ouT. The set is powered by the single-phase ac bus.

Operation of Identification Radar—AN /APX-6.

The AN/APX-6 identification radar set is operated as
follows:

M‘t Before take-off, check with the
crew chief that IFF frequency
counters have been set to proper frequency

channels.

1. Rotate IFF master switch to sTDBY for a 3-minute
warm-up period.

2. Rotate IFF master switch to NorM for full sensi-
tivity and maximum performance.

NOTE The Low position (partial sensitivity) of the
master switch should not be used, except upon
proper authorization.

3. Set mode switches at ouT, unless otherwise directed.

4. For emergency operation, press dial stop and rotate
master switch to EMERGENCY so that set will automati-
cally transmit distress signals when challenged.

5. To turn off IFF set, rotate master switch to OFF.

Changed 26 February 1960
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IDENTIFICATION RADAR—AN/APX-6A
(AIRPLANES CHANGED BY T.O. 1F-86H-634).

The AN/APX-6A identification radar set (IFF) is used
to identify automatically the airplane in which it is
installed whenever it is properly challenged by suitably
equipped air or surface forces. The set also has provi-
sions for identifying the airplane in which it is installed
as a specific friendly airplane within a group of other
airplanes. It has means of transmitting a special distress
code when challenged. This set receives challenges and
transmits replies to the source of the challenges. These
replies are displayed, together with the associated radar
targets, on the radar indicators of the challengers. When
a radar target is accompanied by a proper reply from the
IFF set, the target is considered friendly. Controls for
the set are on the C-1158/APX IFF control panel (figure
4-4) on the right console. These controls consist of a
rotary-type master switch, two mode switches, and an
“I/P-MIC” switch, The master switch has five positions:
EMERGENCY, NORM, LOW, sTDBY, and OFF, The upper
mode switch has two positions, MopE 2 and out. The
lower mode switch has two positions, MODE 3 and ouUT.
The “I/P-MIC” switch has three positions, 1/P, oUT, and
Mic. An AN/APX-25 SIF (selective identification fea-
ture) is formed when a coder and an SIF control panel
are connected to the AN/APX-6A system. Since the
transponder is the main unit of both the IFF and SIF
systems, the transponder must be adapted to the system
in use, This is accomplished by a two-position switch in
the transponder. The switch positions are NORM and
MobD. The switch determines whether or not the coder and
the SIF control panel are connected into the transponder.
When the switch is at NORM, the system operates as an
AN/APX-6A system. When the switch is at mop, the
system operates as an SIF system. Refer to "Identifica-
tion Radar—AN/APX-25 (Airplanes Changed by T.O.
1F-86H-634)” in this section. The AN/APX-6A system
is powered by the single-phase ac bus.

Operation of Identification Radar—AN /APX-6A,

IFF replies are specific to the limit of replying to any
of three modes of interrogation. Mode 1 operation is
established when the master switch is at either Low or
~NorRM and both mode switches and the “I/P-MIC”
switches are at oUT. In the Low position, the sensitivity
of the receiver is reduced and it replies only to strong
interrogation from nearby equipment. Full sensitivity is
established with the master switch at NorM, Mode and
“I/P-MIC” switch positions for replying to the possible
modes of interrogation are as follows:

SWITCH POSITION MODE OF OPERATION
All ouT 1
Upper mode MODE 2 1and 2
Lower mode our
“1/P-MIC” our

Changed 26 February 1960

SWITCH POSITION MODE OF OPERATION
Lower mode MODE 3 land 3
Upper mode ouTt
“1/P-MIC” ourt
Upper mode MODE 2 1,2,and 3
Lower mode MODE 3
“1/P-MIC” ouT

The “I/P-MIC” switch allows ground control to single
out, by radio request for identification, an individual
airplane from a high air traffic density. Operation on
I/P can be established in two ways: by moving the
“I/P-MIC” switch to 1/p (identification position), or by
moving the switch to Mic and depressing the microphone
button on the throttle (command radio must be on). [
The 1/P reply is the same as the mode 2 reply and is
transmitted in response to each mode 2 interrogation.
Perform the following steps for operation of the
AN/APX-GA system.

M‘t Before take-off, check with crew
chief that the IFF frequency
counters have been set to proper frequency

channels and that the transponder switch is at [ ]
NORM.

1. Rotate IFF master switch to sTDBY for a 3-minute
warm-up period.

2. Rotate IFF master switch to NOorRM for full sensi-
tivity and maximum performance.

NOTE The 1ow position (partial sensitivity) of the
master switch should not be used except on
proper authorization.

3. Set mode switches and “1/P-MIC” switches at ouT,
unless otherwise directed.

4. For emergency operation, press dial stop and rotate
master switch to EMERGENCY, so that set will automati-
cally transmit distress signals when challenged.

5. To turn set off, rotate master switch to OFF.

IDENTIFICATION RADAR—AN/APX-25
(AIRPLANES CHANGED BY T.0. 1F-86H-634).

The AN/APX-25 SIF (selective identification feature)
is formed when a coder and a control panel, marked
SIF, are added to the AN/APX-6A system. The SIF
system has more comprehensive identification capability
than does the IFF system. It is through an improvement
of the replying code that the AN/APX-25 provides a
more rapid and absolute identification of the airplane.
However, with the exception of the reply coding, their
operation is similar. The SIF control panel (figure 4-4)
is on the right console adjacent to the IFF control panel.
The SIF control panel has two coder dials. These dials
are used with the IFF control panel to provide control
of the AN/APX-6A system. The dials, marked “MODE
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LIGHTING CONTROL PANEL

N "

F-86H-1-54-2A

Figure 4-6

1" and “MODE 3,” can be rotated to set in the reply
code for the respective modes of operation that have
been selected on the IFF control panel. The SIF system
operates when the transponder switch is at mop. The
SIF system is powered by the single-phase ac bus.

Operation of Identification Radar—AN /APX-25.
Perform the following steps for operation of the SIF
system:

Ma“ Before take-off, check with crew
chief that IFF frequency counters
have been set to proper frequency channels and

that the transponder switch has been placed
at MoD.

1. Rotate IFF master switch to sTDBY for a 3-minute
warm-up period.

2. Rotate IFF master switch to NorM for full sensi-
tivity and maximum performance.

NOTE The Low position of the master switch should
not be used except on proper authorization.
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3. On IFF control panel, set upper mode switch at
MODE 2 and lower mode switch and “I/P-MIC” switch
at ouUT, unless otherwise directed. (Refer to “Operation
of Identification Radar—AN/APX-6A" in this section
for switch settings in reply to the possible modes of
interrogation.)

4. On SIF control panel, set coder dials as required.

5. To turn equipment off, rotate IFF master switch
to OFF.

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 indi-
rect console lighting (by means of plastic panel covers)
for switch panels, The stand-by compass is lighted inte-
grally. White thunderstorm lights provide a constant
white light to protect vision against lightning flashes

Changed 26 February 1960
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during any thunderstorm operation. A cockpit utility
light (Type C-4A) is provided for map reading and
general lighting. The control panel on the right console
contains lighting controls for the console, instrument,
thunderstorm, and navigation lights. All interior light-
ing rheostats can be adjusted to give desired light bril-
liancy. Spare lamps for console and instrument lights
are stored on the right instrument subpanel.

Interior Lighting Controls.

Console and Panel Light Rheostat. Console and
switch panel indirect lighting and the console floodlights
are controlled by a rheostat, on the lighting control
panel (5, figure 1-6; 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 Rheostat. The illu-
mination and brilliancy of the instrument panel lights,
and the lights at the landing gear position indicators and
cabin pressure altimeter, which are powered from the
primary bus, are controlled by a rheostat on the lighting
control panel (6, figure 1-G; figure 4-6). The rheostat,
when more than 30 degrees from OFF, also dims the
landing gear unsafe warning 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 the
canopy, are controlled by a rheostat on the lighting
control panel (6, figure 1-6; figure 4-6), on the right
console. The auxiliary lights operate from the primary
bus.

Thunderstorm Light Rheostat. Two white lights (3,
figure 1-5; 7, figure 1-6) are provided for use during
thunderstorms and are controlled by a rheostat on the
lighting control panel (6, figure 1-6; figure 4-6). The
lights operate on secondary bus power.

NOTE To facilitate identification of the thunderstorm
light control, the rheostat is equipped with a
different style knob than the other lighting
controls.

Stand-by Compass Light Switch. The compass light is
controlled by an on-off switch on the lighting control
panel (6, figure 1-6; figure 4-6). 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 cockpit utility light (11, figure 1-6) can be operated
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any time the primary bus is energized. The light con-
trol is an integral part of the unit.

EXTERIOR LIGHTING.

Exterior lighting consists of four navigation lights, two
fuselage lights, and two landing and taxi lights. One
navigation light is 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. Both 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
turned out.

Exterior Lighting Controls.

Navigation Light Switches. The navigation and fuse-
lage lights are controlled by two switches on the lighting
control panel (6, figure 1-6; figure 4-6) on the right
console. When the selector switch is at STEADY, the navi-
gation and fuselage lights are lighted continuously by
primary bus power. Moving the switch to FLASH causes
the navigation lights to flash at 40 cycles per minute and
the fuselage lights to remain steady. The dimmer switch,
marked “DIM” and “BRIGHT,” controls the intensity
of the navigation and fuselage lights.

Landing and Taxi Light Switch. The retractable land-
ing and taxi lights are controlled by a three-position
switch (figure 1-19) on the left forward switch panel.
When the switch is set at EXTEND & ON, both lights are
extended to the landing position (about 58 degrees)
and are lighted (primary bus). Upon touchdown, when
the weight of the airplane is on the nose gear, the land-
ing light goes out automatically; and the taxi light
extends further to the taxi position (about 70 degrees)
and remains on, thus providing a properly directed beam
for taxiing. If a touch-and-go landing is made and the
switch is left in the EXTEND & ON position, the landing
light goes on again and the taxi light returns to the
landing position as the weight of the airplane is removed
from the nose gear. Both lights go out and retract when
the switch is moved to RETRACT. Limit switches automati-
cally cut off power to the light actuation motors when
the lights reach the fully retracted or extended position.
Returning the switch to the OFF position during exten-
sion or retraction stops the lights at any desired position.

’ To prevent damage to the lights,
do not extend landing lights above
landing light extension speed.
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Figure 4-7

OXYGEN SYSTEM.

The gaseous oxygen system is supplied from five Type
D-2 cylinders installed in the nose section, outboard of
the intake duct. There are three on the right side and
two on the left. Included in the system is a Type D-2
diluter-demand regulator, a pressure gage, and a flow
indicator. For safety, check valves are incorporated in
the oxygen supply system in case of system failure or
cylinder rupture. If a cylinder is punctured, it is isolated
by check valves, and the pressure gage indication remains
the same, although the available oxygen supply is
reduced. The oxygen system is serviced by means of a
single-point refilling valve, within the access door on the
left side of the nose section. Normal minimum system
pressure for take-off is 400 psi. An oxygen duration table
is shown in figure 4-7. See figure 1-30 for oxygen
specification.

NOTE Asan airplane ascends to high altitudes, where
the temperature is normally quite low, the oxy-
gen cylinders become chilled. As the cylinders
grow colder, the oxygen gage pressure is reduced,
sometimes rather rapidly. With a 100°F decrease
in temperature in the cylinders, the gage pres-
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sure can be expected to drop 20 percent. This
rapid fall in pressure sometimes causes unneces-
sary alarm. All the oxygen is still there, and as
the airplane descends 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 airplane is in level flight, or while it is
descending, is not ordinarily due to falling tem-
perature, of course, When this happens, leak-
age or loss of oxygen must be suspected.

OXYGEN REGULATOR.

The Type D-2 continuous pressure-breathing, diluter-
demand oxygen regulator (15, figure 1-6; figure 4-7) is
on the right console. The regulator mixes air with oxygen
in varying amounts, according to the altitude, and
delivers a quantity of the mixture each time the user
inhales. At high altitudes, the regulator supplies positive
pressure-breathing. The delivery pressure automatically
changes with altitude. A pressure relief valve is provided
on the outside of the regulator to relieve excess mask
pressure.
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. Use only a pressure-demand
WW oxygen mask with the D-2
oxygen regulator,

Oxygen Regulator Controls.

Supply Lever. The supply lever (4, figure 4-7), on the
regulator, is safetied in the oN position at all times.

Diluter Lever. A diluter lever (2, figure 4-7) is pro-
vided in the top right corner of the regulator for select-
ing either NORMAL OXYGEN for normal use or 100%
OXYGEN for emergency conditions.

Emergency Toggle Lever. The emergency toggle 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 required. Moving the
toggle lever left or right from the center position pro-
vides continuous positive pressure to the oxygen mask
for emergency use. When the toggle lever is depressed
at the center position, it provides positive pressure to
test the mask for leaks.

MM When positive pressures are
required, it is mandatory that the
oxygen mask be well fitted to the face. Unless

special precautions are taken to ensure no leak-

age, continued use of positive pressure under

these conditions results in rapid depletion of
the oxygen supply.

== Attach oxygen mask hose

. % . . — I tor) t
Warning System Switch, The warning sysiem swich | e toprer b
(1, figure 4-7), on the regulator, should be at OFF at all ping mask connector tie-down
times. The warning light is removed and a placard is strap underneath and up be-

hind chest strap harness twice,

installed above the switch to indicate that the oxygen v
then snapping.

warning light system is inoperative. b
WA

Failure to double-loop tie-
down strap around chest strap
may permit tie-down strap to
slip into and open the chest
strap snap during ejection.

Oxygen Regulator Indicators,

Pressure Gage and Flow Indicator. The pressure gage
and flow indicator (3, figure 4-7), on the regulator, com-
bines 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.

Attach seat oxygen hose to
oxygen mask hose. Listen for
click and visually check (or
feel) that sealing gasket is
only half exposed.

1. Check mask unit properly connected (figure 4-8)
and note oxygen pressure gage indication (400 psi
minimum).

Fasten alligator clip as close
to snap on attachment strap
as possible.

OXYGEN SYSTEM PREFLIGHT CHECK. :

2. Check oxygen regulator with diluter valve first at
NORMAL OXYGEN position and then at 100% OXYGEN

position as follows: Remove mask and blow gently into Figure 4-8

F-86H-1-73-7TB
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end of oxygen regulator hose as during normal exhala-
tion, There should be resistance to blowing. Little or no
resistance to blowing indicates a leak or faulty operation.

3. With regulator supply valve ON, oxygen mask con-
nected to regulator, and diluter lever in 100% OXYGEN
position, breathe normally into mask.

4. Observe blinker for proper operation,

5. Depress emergency toggle lever. A positive pressure
should be supplied to mask. Hold breath to determine if
there is leakage around mask.

6. Return emergency toggle lever to center position.
Positive pressure should cease.

7. Return 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 safetied ON.
3, Diluter lever at NORMAL OXYGEN.

NOTE Above 30,000 feet, there may sometimes be a
vibration or wheezing sound in the mask. This
noise is a normal characteristic of regulator
operation and can be overlooked.

EMERGENCY OPERATION OF OXYGEN REGULATOR.

If symptoms of anoxia develop, or if smoke or fumes
enter cockpit, proceed as follows:

1. Move diluter lever to 100% OXYGEN,
2. Move emergency toggle lever left or right.

3. If oxygen regulator becomes inoperative, pull ball
handle on H-2 emergency oxygen bail-out bottle and
descend to a cockpit altitude below 10,000 feet as soon as
possible.

NAVIGATION EQUIPMENT.
STAND-BY COMPASS.

Refer to “Instruments’” in Section L.

RADIO COMPASS.

Refer to “Communication and Associated Electronic
Equipment” in this section.

DIRECTIONAL INDICATOR (SLAVED).

The directional indicator (slaved), on the instrument
panel (9, figure 1-4), indicates magnetic headings with-
out oscillation, swinging, or northerly turning error. The

4-16

T.0. 1F-86H-1

directional indicator automatically indicates the magnetic
heading of the airplane by means of a transmitter in
the left wing, just inboard of the tip. This transmitter
“senses” the south-north flow of the earth’s magnetic
flux. Electrical power for the directional indicator is
provided when dc power from the primary bus and
400-cycle, three-phase ac power is available. The gyro
is energized when the battery-starter switch is moved to
BATTERY and is on a fast-slaving cycle for the first 3 to
4 minutes of operation, during which it should align
with the magnetic heading. The gyro then begins a
slow-slaving cycle. A switch allows pilot selection of
the fast-slaving cycle, to permit faster magnetic heading
recovery.

NOTE After the gyro reaches operating speed, the
indicator should be checked against the stand-by
compass indication to make sure that the indi-
cator does not show a 180-degree ambiguity.
The directional indicator is not operating prop-
erly if such ambiguity exists.

A knob at the lower left of the indicator permits the
indicator course index to be rotated to a preselected
heading. Indicator readings will be incorrect if the air-
plane exceeds 85 degrees of climb or dive, or banks left
or right more than 85 degrees. The error in heading
indication when the airplane is in an extreme bank or
roll movement is an inherent characteristic of the gyro;
however, it disappears when the airplane returns to
straight-and-level flight. An additional error, however,
will build up in the indication during turns. This is
caused by centrifugal force which tends to swing the
transmitter flux valve into the vertical component of the
earth’s magnetic field. The amount of error is propor-
tional to time and duration of the turn. Therefore, errors
will result in the indicator during turns, banks, or rolls.
The fast-slaving switch may be actuated after the maneu-
vers are completed so as to correct the heading indication
at the fastest possible rate.

Fast Slaving Button.

The fast-slaving cycle of the directional indicator can be
selected by means of primary bus power through a push-
button type switch (4, figure 1-4), on the instrument
panel. Depressing the button momentarily de-energizes
the slow-slaving cycle. Releasing the button engages the
fast-slaving cycle to permit faster gyro recovery to the
magnetic heading. The fast-slaving cycle is engaged for
2 or 3 minutes, after which it returns to slow slave.

Ma Excessive use of the fast-slaving
button can damage the slaving
torque motor. At least 10 minutes should elapse

between each successive use of the fast-slaving
button.
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ARMAMENT EQUIPMENT.

The basic armament installation on early airplanes® con-
sists of six Type M-3 .50-caliber machine guns, mounted
in the forward fuselage. On most 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 napalm bombs and rockets. The armament equipment
includes an A-4 gun-bomb-rocket 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 N9 or
NG camera is installed on the sight to 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, rocketry, or bombing. The sight
computation is entirely automatic, requiring only that

the pilot keep the reticle center dot on the target and
track the 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 on
a reflector glass aft of the windshield and compensates
for the required lead for gun and rocket 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 com-
pute leads for ranges between 600 and 6000 feet. On
overland targets (6000 feet or less above the terrain),
radar ranging is usually erratic because of ground return
effects. Under such conditions, radar ranging distances
may be reduced by use of the radar range sweep rheostat,

#*F-86H-1 Airplanes
+F-86H-5 and later airplanes
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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, which is indicated by automatic extinction
of the sight reticle image. Bombs of less than 500-pound
size can be released either automatically, at the proper
release point by an accelerometer mechanism within the
sight, or manually. Bombs larger than 500-pound size
cannot be released by the use of the sight. In either
case, the bomb-rocket release button must be depressed.
The electrical power for the sight system (300-volt dc
and 28-volt dc) 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 automatic
search within its cone of coverage and range, and auto-
matically locks onto, and computes range of, the target.
An indicator light on the A-4 sight indicates when the
radar has locked onto a target. A manual range control
supplements the radar set and should be used for over-
land targets when operating at less than 6000 feet, as
radar ranging below that altitude is usually erratic
because of ground return effects. A horn-type antenna
is installed in the upper leading edge of the engine air
inlet scoop fairing,

A-4 Sight Controls.

Gun Safety Switch. Refer to “Gunnery Equipment
Controls.”

Sight Dimmer Rheostat. The sight dimmer rheostat,
on the armament control panel (figure 4-9), adjusts the
lighting intensity of the reticle image. When the sight
is not in use, it is recommended that the rheostat be
turned counterclockwise to DIM to increase the life of
the reticle bulb. Turning the rheostat clockwise toward
BRIGHT increases reticle brilliance.

Sight Filament Switch. Selection of either the primary
or secondary filament in the dual-filament bulb is done
by means of the sight filament switch, on the armament
control panel (figure 4-9), on the left console. The
switch is normally set at PriM and may be moved to
SEC if the primary filament in the bulb fails.

Sight Electrical Caging Button, An electrical caging
button is provided on the throttle grip. Depressing the
caging button stabilizes the gyro reticle image by caging
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the two gyros in the computer. When the button is
released, the gyros are uncaged and operable. The sight
should be caged before an attack, to stabilize the sight
reticle image. The image must be stabilized to limit gyro
movement to the sight as a result of maneuvering an
initial approach to the target.

Wing Span Lever. The wing span lever and scale are
mounted on the sight head. Graduated markings (from
30 to 120) on the scale represent the wing span, in feet,
of the target airplane. The wing span lever is used for
manual ranging and should be moved until it is 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 proportion to the
target size.

NOTE 1cis necessary to swing the camera away from
the sight to adjust the wing span lever.

Sight Mechanical Caging Lever. Sight caging is done
mechanically by a caging lever on the sight head. The
lever is set at UNCAGE for normal automatic operation of
the sight. If desired for use during ground attacks, or
in case the sight fails, the lever should be moved to cAGe
to provide a fixed-reticle image circle. The size of the
fixed reticle depends on the setting of the wing span
lever. (When the lever is set at 60 feet, a 100-mil fixed

reticle is produced during mechanical caging.)
The sight should be mechanically

&
m caged during taxiing, take-off, and

landing, to prevent damage to the sight.

Sight Selector Unit. The airplane may be equipped
with either a fixed sight selector unit (18, figure 1-5;
figure 4-9) or a variable sight selector unit (figure 4-9),
on the left console. The fixed sight selector unit (figure
4-9), on the center pedestal, incorporates three inde-
pendent sight controls—the rocket setting lever, the
sight function selector lever, and the target speed switch.
The rocket setting lever is used to provide a depression
angle correction for the type of rocket to be fired and
the intended dive angle of the attack. On this airplane,
only the 5” HVAR setting is used. At each of the three
positions, there are two detents, marked “S” and SN
for setting the intended dive angle into the sight system.
For attack angles between 0 and 40 degrees, the control
should be set on N (normal); for attack angles between
40 and GO degrees, the control should be set at s (steep).
The sight function selector lever, on the upper arc of
the fixed unit, is set at either BOMB, GUN, or ROCKET 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.
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To avoid damage to airplane,
do not use automatic function
of A-4 sight for bombing

. 5
operations involving bombs of 500-pound size
or heavier, as these bombs tend to strike por-

tions of airplane under this or any negative-G
release condition.

Moving the selector lever to ROCKET permits subsequent
operation of the rocket setting lever to adjust the sight
reticle image for the type of rocket to be fired. The
selector lever automatically returns to the GUN position
if it is set at either the BoMB or the ROCKET position when
the radar target selector button on the stick grip is
depressed. The target speed switch, 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 attacking airplane is greater than that of
the target, the target speed switch is set at ro. The
switch is moved to HI. when the speeds of the attacking
airplane and the target are about the same. The TR. posi-
tion is used when firing on a drogue or other training
targets at low speeds. On the variable sight selector unit,
the sight function selector lever (on the lower 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 incor-
porates a rocket depression angle selector, 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 rocket depression angle selec-
tor lever depresses the sight reticle image in increasing
amounts through the full range of the mil scale accord-
ing to the position chosen. The nominal rocket depres-
sion 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 set-
tings 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, are for
reference only and have no function in the sight system.
When pulled out, a pull tab near the 50-mil mark on
the periphery of the selector unit face unlocks the index
markers for adjustment.

Manual Ranging Control. A twist grip in the throttle
allows manual ranging during gunnery operations when
radar ranging becomes inoperative or is erratic because
of ground effects (at altitudes below G000 feet on over-
land targets). The manual range control covers a span
of 1500 feet, from about 1200 feet to 2700 feet, as indi-
cated on the sight range dial. The grip should be turned
to keep the target spanned by the reticle circle. Clock-
wise movement of the twist grip reduces the range

Section IV

(increases reticle diameter); counterclockwise movement
increases the range (decreases reticle diameter). The con-
trol is spring-loaded to the full counterclockwise posi-
tion, where it must be for normal operation of radar
ranging.

Radar Target Selector Button. After detecting a tar-
get, the radar locks on it and measures the range. To
override the range lock-on and shift the radar to another
target, it is necessary to actuate the radar target selector
button (figure 1-17) on the control stick grip. To reject
the target, the button should be depressed momentarily.
The radar can then lock on targets at ranges greater
than the one rejected until the maximum sweep range
of the 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 the BOMB or the ROCKET position.

Radar Range Sweep Rheostat. The radar range sweep
rheostat (15, figure 1-5), on the left console, controls
reduction of radar ranging distances. The rheostat is
used to keep the radar from locking on the ground or
ground objects when the airplane is at low altitude.
Turning the rheostat toward MIN decreases range, toward
MAX increases range. During normal operation, the con-
trol should be at max.

Bomb-target Wind Control. The bomb-target wind
control (24, figure 1-4), on the instrument panel, adjusts
the sight system for dive-bombing operations and is
operative when the sight function selector lever is at
BoMB. Turning the control knob clockwise from 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 airplane is parallel to
the wind or to the direction of a moving target, the
bomb-target wind control is used to compensate the sight
system accordingly. For attacking stationary targets, cor-
rections for wind speed are made on either the UPWIND
or DOWNWIND portion of the scale to correspond with
known or estimated wind velocity. (The upwiIND scale
is used for attacks made into a head wind, powNwWIND,
for attacks made with a tail wind.) If the wind direction
is not parallel to the course of the attacking airplane,
the amount of wind correction adjustment must be esti-
mated. This correction approaches zero as the wind direc-
tion becomes 90 degrees to the airplane course. During
attack on moving targets, added corrections must be
made in consideration of target velocity. For approach-
ing targets, the correction is DOWNWIND; for receding
targets, the correction is upwinD. No sight system cor-
rection is necessary when the target is moving at right
angles to the path of attack; however, proper lead angle
must be maintained. The ROCKET GUN position of the
control is inoperative.
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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-foot inter-
vals 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 indi-
cator light, on the sight head, comes on when the radar
ranging equipment locks onto the target during tracking.

GUNNERY EQUIPMENT.

On early airplanes,* six Type M-3 .50-caliber machine
guns are mounted in a vertical bank of three on each
side of the fuselage, outboard of the cockpit. The remov-
able ammunition containers are located below each gun
compartment. The normal ammunition load of 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 forward end
of the blast tubes to prevent dust and moisture from
entering 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 take-off, as there are no provisions for
gun charging during flight. On most airplanes,i four
Type M-39 20 mm guns are installed in place 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 mm guns are
fired by ac, although the control circuits are primary
bus dc. Therefore, if the red instrument ac power-off
light illuminates, the guns will not fire. There are no
gun heaters or gun-charging provisions 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. Expended ammunition links
are retained in a compartment below the guns. Expended
cases are ejected overboard with enough velocity to clear
the airplane through tubes having outlets in the fuselage
bottom. The guns, ammunition, and expended link com-
partments have a purging system for removing explosive
gases created during gun firing. The purging system
utilizes air extracted from the engine air intake duct.
Doors that control the purging air open automatically

*F-86H-1 Airplanes
TF-86H-5 and later airplanes
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during gun firing. On some airplanes with 20 mm guns,
either the two upper guns only or all guns may be
selected for firing. Certain airspeed limitations have been
imposed for firing the guns, until flight test data has been
evaluated. (Refer to "Airspeed Limitations” in Section
V.)

’ When the guns are fired on the
ground, the gun compartment
doors must be removed and the purge doors

opened manually to allow gun-firing gases to
escape.

Gunnery Equipment Controls.

Gun Safety Switch. Electric power for operation of the
gun camera, sight, radar ranging, and guns is controlled
by a guarded safety switch (34, figure 1-4), on the instru-
ment 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 pro-
vides 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 (figure 1-17), on
the control stick, is depressed. The trigger has two
depression positions, With the gun safety switch at GUNS,
the first trigger position starts the gun camera and ammu-
nition boost motors.* The second, or fully depressed
position, fires the guns. The guns fire automatically as
long as the trigger is depressed and no jam occurs. With
the gun safety switch at SIGHT CAMERA & 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 sys-
tem pressure opens the purge door for gun, ammunition,
and expended link compartment purging.

NOTE 1f 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. Airplanes with 20 mm guns have
a gun selector switch (35, figure 1-4), on the instrument
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panel, which permits selective firing of either upper
guns only or all guns. With the switch at UPPER, the gun-
fire 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.

Gun Heater Switch (.50-caliber Guns). Type J4
electric gun heaters, one attached to each .50-caliber gun,
are controlled by secondary bus power through the gun
heater switch (figure 1-19), on the left forward switch
panel. When the switch is moved from OFF to GUN
HEATER, the heaters are operative.

Ground Fire Safety Switch (20 mm Guns). A safety
relay connected to the extend side of the landing
gear handle opens the 20 mm gun-firing circuit to pre-
vent accidental firing of the guns on the ground. This
safety relay can be overriden to fire the guns for
bore-sighting purposes by the ground fire safety switch
(figure 4-9; 19, figure 1-5), on the armament control
panel or outboard of the rocket projector release. 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.

The safety relay circuit is pro-
tected by the landing gear
control circuit breaker. There-

fore, do not pull the landing gear control
circuit 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.

Firing Guns.
3 If the .50-caliber guns are
WW 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 seconds. 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 possi-
bility 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
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20 mm guns, because of the limited amount of
ammunition carried in the airplane.

Radar Ranging. To fire guns using the A-4 sight and
radar ranging, proceed as follows:

NOTE When firing at stationary ground targets, or in
case of failure of the automatic function 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 (airplanes so equipped)
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., HI, 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 mini-
mum of time, should the radar ranging fail.

12. Radar range sweep rheostat to MAX.

13. Depress sight electrical caging button to stabilize
reticle image, and begin tracking, estimating correct lead.

14. After radar target indicator light is on, release
sight electrical caging button. (As caging button is
released, the reticle will drift down and then back to
the correct lead angle.)

NOTE if more than one target is within range along
airplane flight path, make sure radar is tracking
desired target. As range is decreased, reticle
should grow larger to span target continuously.
Check range dial against estimated range of
target. If radar has locked on undesired target,
reject it by depressing radar target selector but-
ton on stick grip.

15. Continue tracking target smoothly, without slip-
ping or skidding, for about one second after releasing
caging button; then fire.
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Manval Ranging. To accomplish gunnery if radar rang-
ing fails (as indicated by the radar target indicator light
going out or by improper range indications), 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 set-
ting.

2. Move throttle grip clockwise to engage manual
ranging. Continue to move grip until reticle image circle
is reduced to minimum diameter.

3. Depress sight electrical caging button to stabilize
reticle image and frame target within reticle circle,

4. Move throttle grip so that reticle circle continually
frames target, and begin tracking.

5. On approaching target range, release sight electrical
caging button,

6. After releasing caging button, continue tracking tar-
get smoothly for about one second; then fire.

CAMERAS.

Gun Sight Camera.

A Type N9 or AN-NG gun sight aiming point camera
(3, figure 1-4) is mounted on the A-4 sight to record the
sight reticle and target during gun firing, rocket firing,
or bombing. The camera type is designated on the name
plate, on the face of the N9 and on the left side of the
AN-N6. To operate the gun camera exclusive of the
guns, the gun safety switch must be positioned to sIGHT
CAMERA & RADAR and the trigger depressed. With the
gun safety switch at GUNs, depressing the trigger to the
first position starts the camera, which will continue to
operate as long as the trigger is depressed, with an over-
run which may be adjusted from 0 to 3 seconds on N9
cameras and 0 to 5 seconds on N6 cameras. For bomb-
ing or rocket fire, 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 to record
during the entire rocket-firing or bombing run, the gun
trigger must be held depressed, with the gun safety
switch at SIGHT CAMERA & RADAR. (Refer to “Trigger.”)
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Strike Camera.

To record the impact of bombs and rockets against
ground targets, a Type P-2 srike camera with a 15-foot
(50-foot*) magazine is installed in the lower fuselage,
directly aft (or forward*) of the ammunition compart-
ments. When bombs are released or rockets are fired, the
camera automatically takes a rapid sequence of exposures.
Sliding doors protect the camera window. They open
by mechanical linkage when the nose landing gear is
retracted, or by an electrical actuator® not connected to
the landing gear. Defrosting of the strike camera win-
dow is automatically controlled by the canopy defrost
lever. However, if windshield deicing is being used, the
camera defrost outlet is closed,

Strike Camera Timer. A camera timer (21, figure 1-5)
starts and stops the P-2 strike camera, It is on the left
console, just aft of the rocket projector release. The
timer has two intervals, which are adjustable. The cam-
era also can be mechanically adjusted on the ground for
a fixed overrun of 0 to 3 seconds after the timer ceases
operation. The first timer interval represents the time in
seconds from release of the bombs or rockets to the start
of camera operation. This is set before the start of the
run with the large timer knob marked “PILOT AD].”
The second timer interval is the camera running time in
seconds for a given pass not including the 3-second over-
run, and must be set by the ground crew with the small
timer knob marked “PRESET.” The following tables
give interval settings for the total number of passes to be
made and various dive angles and release altitudes. (The
conditions chosen are representative of typical combat
conditions and requirements. )

Use these tables only for con-
ditions 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 altitude for recovery using a 6 G pull-up.

*F-86H-5 and later airplanes.

AIRPLANES WITH 50-FOOT MAGAZINE
Based on release speeds ranging from 350 to 650 knots TAS

“PILOT ADJ."
“PRESET" CAMERA DELAY AFTER
RUNNING TIME DIVE RELEASE ALTITUDE RELEASE (SECONDS)
NUMBER PER PASS ANGLE ABOVE TARGET
OF PASSES (SECONDS) (DEGREES) (FEET) BOMBS ROCKETS
1 30 (Max) Any Under 20,000 0 0
2 17 Any Under 10,000 0 0
10,000 to 20,000 — 10
4-22 Changed 26 February 1960
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AIRPLANES WITH 50-FOOT MAGAZINE (Cont)
Based on release speeds ranging from 350 to 650 knots TAS

“PRESET" “PILOT ADJ.”
RUNNING TIME DIVE RELEASE ALTITUDE CAMERA DELAY AFTER
NUMBER PER PASS ANGLE ABOVE TARGET RELEASE (SECONDS)
OF PASSES (SECONDS) (DEGREES) (FEET) ROCKETS BOMBS
3 10 30 Under 5000 0 0
5000 to 10,000 4 7
10,000 to 15,000 — 14
15,000 to 20,000 — 20
50 Under 5000 0 0
5000 to 10,000 0 5
10,000 to 15,000 - 10
15,000 to 20,000 — 16
70 Under 5000 0 0
5000 to 10,000 0 4
10,000 to 15,000 — 9
15,000 to 20,000 — 14
4 7 30 Under 4000 0 0
4000 to 7000 0 6
7000 to 10,000 5 11
10,000 to 13,000 — 15
13,000 to 16,000 — 18
16,000 to 20,000 — 22
50 Under 4000 0 0
4000 to 7000 0 4
7000 to 10,000 4 8
10,000 to 13,000 — 11
13,000 to 16,000 — 14
16,000 to 20,000 - 18
70 Under 4000 0 0
4000 to 7000 0 3
7000 to 10,000 0 6
10,000 to 13,000 — 9
13,000 to 16,000 — 12
16,000 to 20,000 - 15
AIRPLANES WITH 15-FOOT MAGAZINE
Based on release speeds ranging from 350 to 650 knots TAS
1 9 30 Under 4000 0 0
4000 to 8000 0 6
8000 to 12,000 6 12
12,000 to 16,000 -_— 17
16,000 to 20,000 — 22
50 Under 4000 0 0
4000 to 8000 0 4
8000 to 12,000 4 9
12,000 to 16,000 —_ 13
16,000 to 20,000 — 17
70 Under 4000 0 0
4000 to 8000 0 3
8000 to 12,000 0 7
12,000 to 16,000 - 11
16,000 to 20,000 — 15
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AIRPLANES WITH 15-FOOT MAGAZINE (Cont)

Based on rel peeds ranging from 350 to 500 knots TAS
“PRESET" “PILOT ADJ."
RUNNING TIME DIVE RELEASE ALTITUDE CAMERA DELAY AFTER
NUMBER PER PASS ANGLE ABOVE TARGET RELEASE (SECONDS)
OF PASSES (SECONDS) (DEGREES) (FEET) ROCKETS BOMBS
2 3 30 Under 4000 0 4
4000 to 6000 4 7
6000 to 8000 5 10
8000 to 10,000 7 13
10,000 to 12,000 — 16
12,000 to 14,000 — 19
14,000 to 16,000 — 21
16,000 to 18,000 — 23
18,000 to 20,000 - - 25
50 Under 4000 0 2
4000 to 6000 0 5
6000 to 8000 4 '8
8000 to 10,000 5 10
10,000 to 12,000 — 13
12,000 to 14,000 — 15
14,000 to 16,000 - 17
16,000 to 18,000 — 19
18,000 to 20,000 - 21
70 Under 4000 0 2
4000 to 6000 0 4
G000 to 8000 0 6
8000 to 10,000 4 9
10,000 to 12,000 — 11
12,000 to 14,000 - 13
14,000 to 16,000 e 15
16,000 to 18,000 — 17
18,000 to 20,000 —_ 19
Based on release speeds ranging from 500 to 650 knots TAS

2 3 30 Under 6000 2 5
6000 to 9000 5 9
9000 to 12,000 8 14
12,000 to 15,000 — 17
15,000 to 18,000 - 20
18,000 to 21,000 — 24
50 Under 6000 0 4
6000 to 9000 3 6
9000 to 12,000 5 10
12,000 to 15,000 —_ 13
15,000 to 18,000 — 16
18,000 to 21,000 - 19

70 Under 6000 0
6000 to 9000 0 5

9000 to 12,000 4
12,000 to 15,000 —_ 11
15,000 to 18,000 — 14
18,000 to 21,000 - 17

4-24



T.0. 1F-86H-1

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
F-86H-5 and later airplanes, the adjustment range is from
40 degrees forward oblique to 145 degrees aft oblique.
For rocket runs on all airplanes, the camera viewing
angle should be the most forward oblique setting (35
degrees on F-86H-1 Airplanes and 40 degrees on F-86H-5
and later airplanes). The following table gives the proper
camera viewing angle for bombing runs. The viewing
angle must be preset on the ground and varies with air-
speeds and dive angle as follows:

AIRSPEED DIVE CAMERA VIEWING
(KNOTS TAS) ANGLE (DEGREES) ANGLE (DEGREES)

450 30 108

50 114

70 123

550 30 114

50 121

70 131

650 30 122

50 130

70 136

MNOTE Camera viewing angles are based on a 4 to 5
G pull-up at release to level flight.

Camera Lens Selector.

The aperture of the N9 gun camera and the lens dia-
phragm of the strike camera may be adjusted by a selector
switch (figure 4-9) on the left console. This switch has
BRIGHT, HAZY, and DULL positions and is powered by the
secondary bus.

BOMBING EQUIPMENT.

Provision is made for the installation of Type S-2 and
S-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. (Out-
board 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,
depressing the bomb-rocket release button on the control
stick energizes the selected circuits for bomb release;
bombs may be dropped singly or simultaneously (sal-
voed). 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
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or emergency bomb release. For emergency release,
bombs may be jettisoned (unarmed) electrically either
when the master armament selector is positioned at EXT.
STORES JETTISON and the release button is actuated, or
when the external stores jettison button is depressed
regardless of armament selector position. In case of
an electrical malfunction, the bombs can be jettisoned
mechanically. by means of the emergency jettison handle.
A rack can be installed under the left wing to carry a
single special external store. A separate control panel
is provided for operation with the special store; an
additional jettisoning control (mechanical) is also pro-
vided to jettison only the special store.

Bomb Loading.

The bomb load may consist of one of the following
installations:

Two M57A1 bombs (250-pound general-purpose)
Two MK-82 bombs (500-pound EX-12)

Two M64A1 bombs (500-pound general-purpose)
Two T-54 bombs (750-pound general-purpose)
Two E74R2 bombs (750-pound napalm)

Two MK-83 bombs (1000-pound EX-10)

Two M65A1 bombs (1000-pound general-purpose)

One special store

Mn When the special store is installed

(alone or with any combination

of drop tanks), taxiing must be done at low

speeds, and short-radius turns must be avoided.

The brakes must be applied slowly to eliminate

sudden stops. Operation from relatively smooth

and hard surfaces is mandatory (concrete or
“black-top” surfaces preferred).

Bombing Equipment Controls and Indicator.

Master Armament Selector. The master armament
selector, on the armament control panel (figure 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 selector is properly
positioned, bomb release circuits are energized when
the bomb-rocket 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 or BOMB SALVO
position. For simultaneous release of the bomb load,
the armament selector should be positioned at BOMB
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Aarning
Because of testricted clearances, do not lower wing flaps
mote than 20 degrees (MID position of wing flap handle)

when EX-10 bombs or 1000-pound GP bombs with the
T-142 fin are carried,

sALvo. 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.”

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, on the armament control panel (fig-
ure 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 to explode
instantly on impact, the switch must be positioned at
ARM NOSE & TAIL. The bombs will be released unarmed
if the switch is at oFr. Bomb arming is not effective
except when the armament selector is at BOMB SINGLE
or BOMB SALVO and the mechanical jettison handle is
in the normal position.

Bomb Release Selector Switch. A two-position selec-
tor switch, on the armament control panel (figure 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
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depressed. When the switch is at AUTO RELEASE and the
release button is held closed, the mechanism within the
A-4 sight automatically accomplishes bomb release when
the path of the airplane during the bomb run becomes
tangent to the bomb trajectory. During either manual
or automatic release conditions, the correct bomb release
point is indicated by automatic extinction of the sight
reticle image.

Bomb Sequence Switch, The bomb sequence switch,
on the armament control panel (figure 4-9), permits
selective release of either the right or the left bomb rack
first, as desired by the pilot. The bomb rack not selected
will be released when the release button is pressed again.

Bomb-Rocket Release Button. Bomb and rocket
release circuits are energized (after the master armament
selective release of either the right or the left bomb rack
when the bomb-rocket release button (figure 1-17) on
the control stick grip is depressed. Used primarily for
normal release of bombs and rockets, the release button
can also effect release of drop tanks and all external
stores, depending on master armament selector position-
ing. If necessary, all normal external loads can be
released at the same time by depression of the release
button when the master armament selector is positioned
at EXT STORES JETTISON. The gun and impact cameras
are started when the release button is depressed if the
master armament selector is at BOMB SINGLE, BOMB
SALVO, ROCKET SINGLE, of ROCKET SALVO. The release
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button must be held depressed when bombs are being
released automatically by means of the A-4 sight.

Before actuating bomb-rocket
release button, make sure mas-
ter armament selecetor is posi-

tioned correctly for desired release condition,
Failure to check selector positioning may cause

accidental bomb, drop tank, or rocket release,
or failure of desired store to release.

External Stores Jettison Button, To jettison all exter-
nal stores at the same time, a guarded red push button
(figure 1-9) is provided on the left console. When the
button is depressed, all external stores (bombs, rockets,
drop tanks, and special store) are jettisoned at the same
time from left and right wings. Regardless of the posi-
tion of bomb or rocket arming switches, bombs and
rockets are dropped unarmed when the external stores
jettison button is actuated, because the arming circuit is
interrupted when the button is depressed. The jettison
control is operable whenever battery power is available,
because the jettison circuit receives electrical power from

the battery bus.
, Rockets cannot be jettisoned elec-
trically when the airplane is on
the ground, because the jettison circuit is inter-
rupted when the weight of the airplane is on
the landing gear.

Emergency Jettison Handle. The emergency jettison
handle (23, figure 1-4) is to the left of the instrument
subpanel. On airplanes changed by T.O., the handle
is safety-wired to prevent inadvertent actuation. If the
electrical jettison release fails, the emergency jettison
handle can be used to release all of the external load
except the special store. Bombs, rockets, or drop tanks
are mechanically released independently of any of the
electrical release systems when the emergency jettison
handle is actuated. To jettison the outboard tanks only,
the emergency jettison handle should be turned 45
degrees clockwise and then pulled out about 3% inches.
When the handle is pulled straight out to its full exten-
sion (about 6% inches), all external stores are released
at the same time. The bomb and rocket arming circuits
are interrupted automatically when the emergency jetti-
son handle is pulled, and bombs or rockets are dropped
unarmed, regardless of the position of the bomb or rocket
arming switches.

Special Store Jettison Handle. To jettison the special
store in case of an electrical release failure, the mechani-

*F-86H-5 Airplane AF52-2092 and all later airplanes
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cal release handle (30, figure 1-4), on the left 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 trajectory) is
indicated by automatic extinction of the reticle image
circle and dot. This indication occurs whether the bomb
release system is set for automatic or manual release.

Bomb Release.

To release bombs using the A-4 sight, proceed as follows:
To avoid damage to the air-
plane, do not use automatic

?0'
function of 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.

1. Check that the radar inverter warning light is out.

2. Gun safety switch at SIGHT CAMERA & RADAR to
allow a 5- to 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 reticle
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.

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 approach,
set bomb arming switch at ARM NOSE & TAIL or TAIL

ONLY,
Warnuc
m ances, do not lower wing flaps
more than 20 degrees (MID
position of wing flap handle) when EX-10
bombs or 1000-pound GP bombs with the
T-142 fin are carried.

Because of restricted clear-

11. Set strike camera timer to desired delay.*
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12. Bomb-target wind control turned from ROCKET
GUN to known or estimated target and wind velocities.

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 automatic 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 momen-
tarily.

2. Depress external stores jettison button, on left con-
sole. (Position of master armament selector is ineffec-
tive.)

3. To jettison only the bomb load and retain drop
tanks, position master armament selector at BOMB SALVO
and arming switch at ofFF, and depress bomb-rocket
release button.

4. In case of an electrical malfunction, pull emergency
jettison handle straight out to its fully extended position
(about 6V inches) to jettison bomb load and drop tanks
mechanically.

MA-1 OR MA-1A LOW-ALTITUDE BOMBING
SYSTEM (LABS).*

The MA-1 or MA-1A low-altitude bombing system is an
electromechanical system used in conjunction with the
A-4 sight for toss-bombing operations, to provide proper
bomb aiming and bomb release control. The A-4 sight
may be used to assist in bomb aiming; however, the sight
is maintained in the electrically caged condition for this
type of bomb release. The main components of the LABS
equipment include a cageable, single-angle-sector, ver-
tical gyro and a relay box, which are in the forward
section of the fuselage. On late airplanesi and modified
airplanes, a two-angle-sector gyro is installed. The gyro
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serves as the primary vertical reference for the system.
Displacement of the airplane from the vertical, in both
pitch and roll, is measured by potentiometers in both
axes of the gyro. These potentiometers provide pitch
and roll signals to the LABS dive-and-roll indicator
mounted in the cockpit. An electrical system for caging
the vertical gyro is controlled by a switch in the cockpit.
A switch on late airplanesi is used to select either a
normal or alternate release angle for use in the system.
The LABS relay box contains numerous relays, to pro-
vide proper sequencing of the system, and an interva-
lometer. The intervalometer is ground-adjustable and
is preset before flight to control the timing cycle of the
bomb release circuit. The MA-1 or MA-1A LABS equip-
ment receives dc power from the primary and secondary
busses and ac power from the single-phase inverter, and
is turned on by the gun safety switch.

MA-1 or MA-1A LABS Controls and Indicator.

LABS Change-over Switch. The two-position change-
over switch (figure 4-10) is on a panel on the instru-
ment panel. When the switch is set at A-4, the normal
A-4 sight system is selected and operates for gunnery and
bomb and rocket release operations. When the change-
over switch is moved to LABs, the A-4 sight is caged
electrically to permit it to function with the LABS equip-
ment. The sight reticle circle goes out when the switch
is moved to the LABs position. The switch should be
returned to the A-4 position to shut off the LABS equip-
ment.

LABS Start Switch. The LABS start switch (figure 4-10)
is on a panel on the instrument panel. Moving this
switch from OFF to oN supplies power to reilluminate
the reticle circle of the A-4 sight and to energize the
intervalometer motor. (Intervalometer timing action is
not controlled by the computer switch.) The LABS
start switch should be set at oFf to shut off the LABS
equipment.

Gyro Caging Switch. Caging of the LABS vertical gyro
is electrically controlled by a two-position switch (figure
4-10) on a panel on the instrument panel. The gyro
cage switch should be in the CAGE position while start-
ing the LABS equipment. The caging switch should be
moved to UNCAGE when the LABS equipment is in use.
When the switch is in this position, the gyro is uncaged
and the LABS dive-and-roll indicator corresponds to
airplane attitude. The switch should be at cAGe when the
LABS equipment is not in use.

#*F-86H-1 Airplane AF52-1979 and all later airplanes not changed by T.0. 1F-86H-611
7F-86H-10 Airplane AF53-1379 and all later airplanes not changed by T.0. 1F-86H-611
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NOTE The LABS equipment should have a 2-minute
warm-up period before the caging switch is set
at UNCAGE.

LABS Dive-and-Roll Indicator. The LABS dive-and-
roll indicator (11, figure 1-4; figure 4-10) is a dual-
movement, zero-centered unit mounted on the instrument
panel. The position of the pointer on the arc at the top
of the dial indicates airplane roll attitude; the position
of the pointer on the arc at the right side of the dial
indicates airplane pitch attitude. The dive-and-roll indi-
cator is operable when the change-over switch is at LABS
and the gyro caging switch is at UNCAGE. When the
caging switch is set at cAGE, both indicator pointers
should indicate zero.

Gyro Angle Selector Switch. On late airplanes* and
modified airplanes, a two-position angle selector switch
(36, figure 1-4) is on the instrument panel shroud.
Placing the switch at NORMAL or ALTERNATE Sets the
desired release angle into the system,

Operation of Low-altitude Bombing System.

Refer to Secret T.0. 1F-86H-16A for information on
operation of MA-1 and MA-1A low-altitude bombing
system.

MA-2 LOW-ALTITUDE BOMBING SYSTEM (LABS).*

The MA-2 low-altitude bombing system is an electro-
mechanical system used with the A-4 sight reticle to
provide proper bomb aim and bomb release for toss
bombing operations. It furnishes the pilot with the nec-
essary flight maneuver information to effect an accurate
bombing mission. The A-4 sight is maintained in an
electrically caged condition for this type of bomb release.
The main components of this LABS equipment include
a cageable yaw-roll gyro, a vertical gyro, a relay box,
and a calibrator. These units are in the forward section
of the fuselage. There is an accelerometer in the forward
compartment and a dive-and-roll indicator on the instru-
ment panel. An electrical system for uncaging the yaw-
roll gyro is controlled by a switch on the instrument.
The vertical gyro provides roll and pitch information.
The yaw-roll gyro provides yaw and roll informa-
tion. The accelerometer provides acceleration information
in G units. The LABS relay box contains an intervalom-
eter and numerous relays to provide proper sequencing
of the system. The MA-2 LABS equipment receives
dc power from the primary and secondary buses and ac
power from the single-phase inverter, and is turned on
by the LABS start switch. The LABS accelerometer pro-
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vides pitch acceleration data to the system. It is in the
forward compartment. The accelerometer is energized
by secondary bus power when the bomb-rocket release
button is depressed if the LABS change-over switch is
at ALTERN LABS, and the LABS start switch is at START.
If the LABS change-over switch is at NORM LABS, it is
energized only when the timing cycle is completed.

MA-2 LABS Control and Indicator.

LABS Start Switch. This switch (figure 4-10) is on a
panel on the instrument panel. Moving this switch from
OFF to START uncages and powers the vertical gyro, par-
tially uncages the yaw-roll gyro, energizes the circuits to
the dive-and-roll indicator, supplies secondary bus power
so that the reticle circle comes on again in the A-4 sight,
and energizes the intervalometer motor. (Intervalometer
timing action is not controlled by the LABS start switch.)
The LABS start switch should be at oFF when LABS
equipment is not in use.

NOTE LABS equipment should have a 2-minute warm-
up period after the change-over switch is moved
to either NORM LABS or ALTERN LABS.

LABS Change-over Switch. This switch (figure 4-10)
has three positions, A-4, NORM LABs, and ALTERN LABS,
and is on a panel on the instrument panel. It is used to
determine delivery angle during bomb release. When
the switch is set at A-4, the normal A-4 sight system is
selected and operates for gunnery and bomb and rocket
release operations. With the switch at NORM LABSs, the
normal angle which is preset in the vertical gyro, is
placed in the circuit. With the switch at ALTERN LABS,
the alternate delivery angle which is preset in the verti-
cal gyro is placed in the circuit. This switch is powered
by the secondary bus.

LABS Dive-and-Roll Indicator, The LABS dive-and-
roll indicator (11, figure 1-4; figure 4-10) is a dual-
movement, zero-centered unit mounted on the instrument
panel. The vertical pointer indicates airplane roll attitude
when the vertical gyro is uncaged and the yaw-roll gyro
is electrically caged. It indicates yaw-roll attitude when
the yaw-roll gyro is completely uncaged. The horizontal
pointer shows airplane pitch attitude when the vertical
gyro is uncaged and the yaw-roll gyro is electrically
caged. It indicates G when the yaw-roll gyro is com-
pletely uncaged. The dive-and-roll indicator is operable
when the LABS change-over switch is at NORM LABS
or ALTERN LABS and the LABS start switch is at START.
When the LABS start switch is at oFF, both indicator
pointers should rest at zero.

#*Airplanes changed by T.0. 1F-86H-611
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LABS AND SPECIAL STORE CONTROLS

INDICATORS

MA-1 & MA-TA

F-86H-1 Airplane AF52-1979
and all later airplanes not
changed by 7.0. 1F-86H-611.

LABS DIVE AND T/0 LIGHT

GYRO
I.IIIC].GE _ON 15 ROLL INDICATOR |

2

_DSARN SPECIL STORES

SPECIAL STORE DISARMING LEVER
Some airplanes (refer to applicable text)

g
/”
;

Airplanes changed by T.0.
1F-86H-611.
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MULL  NULL CHECK
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T-270(T-145)
POWER
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POWER ON
F IFt FiN HTR R4
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[ - ’.. -..‘ - - ‘f‘ & ‘

T-270{TI45) -

F-86H-1 Airplanes AF52-1979 through -2069 F-86H-1 Airplane AF52-2070 and all later
airplanes

F-86H-1-63-3A

Figure 4-10
4-30 Changed 26 February 1960
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Operation of MA-2 Low-altitude Bombing System.

Refer to Secret T.O. 1F-86H-16A for information on
operation of MA-2 low-altitude bombing system.

SPECIAL STORE.

A special store may be carried under the left wing at the
inboard station. A T-270 control panel* (figure 4-10)
for monitoring the store is on the instrument subpanel
or on the right console.; The fins must be folded for
take-off, to provide ground clearance and clearance for
flap operation. On airplanes not changed by T.O., a
mechanical lever for special store arming is above the
right console on the canopy sill and is marked “"DISARM
SPECIAL STORES.” For mechanically jettisoning the
special store, a jettisoning handle is to the left of the
instrument panel. The special store also can be jettisoned
electrically by means of the external stores jettison button
and, when the master armament selector is properly posi-
tioned, by the bomb-rocket release button.

Special Store Control Panel Controls and
Indicators.

F-SEL Switch. This switch, on the T-270 control panel
and labeled “F-SEL,” is powered by the primary bus.
It has numbered positions from 1 through 7.

A/S Switch. This switch, on the T-270 control panel and
powered by the primary bus, controls the safing switch
solenoid. The switch, labeled “A/S,” is spring-loaded
to up. When the switch is moved momentarily down-
ward, the amber “A/S” light will illuminate if the safing
switch is in the closed (armed) position. To change the
safing switch from either closed (armed) or open (safe)
position, move the A/S switch momentarily downward.

§ IFi Control and IFI Power Switches, The IFI control
switch, on the T-270 control panel, is spring-loaded up.
I With the “IFI” circuit-breaker power switch, located at
the lower left of the panel, up, the IFI control switch
readies the special store for arming. If the store is not
ready for arming, the green "OUT” light will go on.
If the store is readied for arming, the amber “"IN" light
will go on. Moving the IFI control switch downward
momentarily will change the store from either existing
condition to the other.

§ Fin Control and FIN Power Switches. The fin control
switch, on the T-270 control panel and powered by the
primary bus, will control the position of the special store
f fins, if the “FIN"” circuit-breaker power switch, at the
bottom of the panel, is up. With the fin control switch at
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EXT, the store fins will extend, and when fully extended,
the amber “"EXT” light will come on. With the switch
at RET, the fins will retract and the amber "EXT" light

will go out.
Warnui
W retracted for take-off, since
the fins will interfere with
the wing flaps when the latter are full down.
If a landing is made with the special store
still installed, make sure the special store fins
are fully retracted, to prevent interference with
the flaps when they are lowered. It requires
about 19 seconds for the special store fins to
move from the fully extended to the fully
retracted position.

Special store fins must be

Heater Power Switch. This circuit-breaker switch,
labeled “HTR” on the T-270 control panel, applies
primary bus power to the special store when placed at
the maintained up position.

F-Switch. This circuit-breaker switch, on the T-270 con-
trol panel, applies primary bus power to the special store
components, both directly and through the F-SEL switch,
when placed at the maintained up position.

AC Power Switch. With the ac power switch, labeled
“AC,” on the T-270 control panel, at the maintained up
position, 115-volt, 400-cycle ac power is applied to the
special store.

Null Light. This light, labeled “NULL,” on the T-270
control panel, and powered through the ac power switch,
is used for checking the special store.

Null Check Switch. The null check switch is inopera- I
tive.

Special Store Arming Lever.

Airplanes not changed by T.O. have a mechanical lever
(figure 4-10), above the right console on the canopy
sill. The lever, labeled “DISARM SPECIAL STORES,”
mechanically arms or disarms the special store. With the
lever at ArM, the store is armed, provided applicable
switches are properly positioned. With the lever at DIs,
the store is disarmed, regardless of the position of other
switches.

Special Store Jettison Handle.

To jettison the special store in case of an electrical
release failure, a mechanical release handle (30, figure

*F-86H-1 Airplane AF52-1976 and all later airplanes
+F-86H-1 Airplane AF52-1979 and all later airplanes
$F-86H-1 Airplanes AF52-1976 through -1978

Changed 26 February 1960
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ROCKET FIRING
ORDER

F-86H-1-68-1B

T.0. 1F-86H-1

Figure 4-11

1-4), on the left instrument subpanel, above the landing
gear handle, should be pulled to its full extension (about
2 inches). The store will be dropped armed or disarmed,
depending on the position of the special store disarming
lever and applicable switches.

ROCKET SYSTFM.

Four removabue, 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 mounted directly below the other, or one high-
performance rocket is hung from each launcher assembly.
The Type A-4 gun-bomb-rocket sight is used for aiming
the rockets and controls are provided for normal or
emergency rocket release. Gun and strike cameras are
operated automatically when rockets are fired. (Refer to
“Cameras.”) Normal rocket release, single or automatic,
is done electrically by means of a rocket projector
release, which controls the firing sequence. Rockets may
be salvoed unfired, either armed or unarmed. Rockets
may be jettisoned simultaneously and unarmed through
either the master armament selector and the bomb-rocket
release button, or the external stores jettison button. In
an emergency, the rockets may be jettisoned mechanically
by the emergency jettison handle.

4-32

Rocket System Controls.

Sight Selector Unit. Refer to “A-4 Sight Controls.”

Bomb-Rocket Release Button. Refer to “Bombing
Equipment.”

Master Armament Selector. Four positions of the
master armament selector, on the armament control panel
(figure 4-9), are effective for selecting rocket release
(primary bus): ROCKET SINGLE and ROCKET AUTO for
normal rocket firing, and ROCKET SALVO and EXT STORES
JETTISON for dropping rockets rather than firing them.
Normal rocket fire is done when the master armament
selector is positioned for the desired mode of release and
the bomb-rocket release button is depressed. This also
automatically starts the gun and strike cameras. With
the selector at ROCKET SINGLE, one rocket is fired each
time the release button is depressed; with the selector
at ROCKET AUTO, all rockets are fired in train when the
button is held depressed. Automatic firing ceases when
the button is released. When the selector is positioned
to ROCKET SALVO, the rockets can be dropped from the
mounts simultaneously by means of the bomb-rocket
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 moving the master arma-
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F-B6H-1-0-40A

Rockets cannot be jettisoned or salvoed electrically when
the airplane is on the ground, as these circuits are in-
operative with the weight of the airplane on the gear.

ment selector to EXT STORES JETTISON and depressing
the bomb-rocket release button. All rockets will be jetti-
soned simultaneously and unarmed.

Rocket Fuze (Arming) Switch. Arming of the rocket
nose fuze is controlled by secondary bus power through
the rocket fuze (arming) switch, on the armament con-
trol panel (figure 4-9). When the switch is at INsT., the
rocket nose fuze is armed upon release to provide instan-
taneous detonation on contact. The nose fuze is unarmed
when the switch is at DELAY or oFF; however, when the
rocket is fired, an internal fuze is primed and will cause
delayed detonation after impact. During take-off, the
arming switch should always be oFf. Nose fuze arming
is selective during salvo release, but for rocket jettison
release, the nose fuze is unarmed. The internal fuze is
inoperative during jettisoning.

Rocket Projector Release (Intervalometer). Rocket-
firing sequence during normal and automatic release is
controlled by primary bus power by means of a rocket
projector release (20, figure 1-5), on the aft left con-
sole. When the master armament selector is at ROCKET
SINGLE, one rocket is fired each time the bomb-rocket
release button is depressed and the projector release auto-
matically maintains the correct firing sequence for each
successive release. When the master armament selector is
at ROCKET AUTO and the release button on the control

Section IV

stick grip is depressed, the projector release fires rockets
in sequence at about Yio-second intervals as long as the
release button is held depressed. A numbered dial, visible
through a window in the projector release housing,
indicates the rocket to be fired. The dial is set at the
time of rocket loading and should be at 1 when a normal
complement of rockets is carried. The reset knob is used
to select release of any particular rocket in case of misfire
or other malfunction during a ‘'single” release.

NOTE If the lower rocket fails to fire during a normal
release, the upper rocket on the same mount
cannot be fired. The unfired rockets should be
jettisoned in a safe area. Jettisoning is not selec-
tive; all rocket stations jettison simultaneously.

External Stores Jettison Button. Refer to “Bombing
Equipment Controls and Indicator,”

Emergency Jettison Handle. Refer to “Bombing
Equipment Controls and Indicator.”

Rocket Jettison Test Switch. A means of checking the
rocket jettison circuit on the ground is provided by a
manually operated test switch on the canopy deck test
switch panel.

P If the switch is closed while rock-
ets are installed on the launcher,
the rockets will be jettisoned.

Firing Rockets.

Sight and armament controls should be set as follows
for rocket firing:
1. Check radar inverter operation (warning light out).
2. Gun safety switch at SIGHT CAMERA & RADAR to
supply power to the sight; allow 5- to 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. Rocket 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 unit, set rocket depression angle selector
at desired position.)

7. Before initial rocket firing, make sure rocket pro-
jector release dial is set at 1 to ensure proper release of
all rockets carried.

8. Sight filament switch at prRiM. If primary filaments
are inoperative, set switch at SEc.
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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.

12. Before pushing over into the dive, depress sight
electrical caging button to stabilize reticle image.

13. Put reticle image dot on target.

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 about 3 seconds; then depress
bomb-rocket release button to fire rockets.

Rocket Emergency Release.

To salvo rockets unfired, proceed as follows:

1. Master armament selector at ROCKET SALVO.

2. Rocket fuze (arming) switch oFr. (Internal fuze is
inoperative when rockets are salvoed.)

3. Press bomb-rocket release button to salvo all rockets
simultaneously.

To jettison rockets unarmed, follow one of the following
procedures:

1. Master armament selector EXT STORES JETTISON,
and depress bomb-rocket release button momentarily to
jettison all external stores.

2. Push external stores jettison button.

3. In case of an electrical malfunction, jettison all
external stores by pulling out emergency jettison handle
to its full extension (about 6Y3 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
routed through a pressure-regulating valve to the suit
attachment fitting. The line from the regulating valve
to the attachment fitting passes through the quick-
disconnect fitting on the front of the seat so that the
line will sever automatically upon ejection. The pressure-
regulating valve (1, figure 1-5) on the left aft console
regulates air pressure to the suit and permits inflation
of the suit only when positive G is encountered. The
valve operates automatically and begins to 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 Lo, 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

T.0. 1F-86H-1

checked manually and also allows the suit to be inflated
momentarily when desired. Use of the suit in this man-
ner will lessen fatigue during long flights.

DATA CASE.

The data case is in the right side of the aft fuselage.
Access to the data case is provided by a hinged door
marked “FIRE FIGHTING, FUEL PROBE, AND
DATA ACCESS DOOR.”

MAP CASE.

The map case and aircraft report holder (9, figure 1-6)
are on the aft right console, below the canopy sill.

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 metal guides attached to
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 fittings and two wing fittings are provided 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 fitting 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 Ys-inch cable or %-inch rope should be used
for tie-down.

PROTECTIVE COVERS.

The removable covers, furnished for protecting the air-

*F-86H-5 Airplane AF52-2092 and all later airplanes
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plane while it is on the ground, include a cockpit canopy - To prevent formation of excessive
and intake duct cover, an air intake duct shield, a tail- el moisture, the mtakfa duct Sh“ﬂfi

and tail-pipe cover should not be installed until
pipe cover, and a pitot tube cover. the engine has cooled.
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GENERAL.

Careful attention must be given to the instrument mark-
ings (figure 5-1), as the limitations shown on these
instruments 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.

NOTE Military Power is defined as the power obtained
at full open throttle (or 100% engine rpm, or
640°C, whichever is lower) and is limited to 30
minutes continuous operation.

@ Maximum Continuous Power is defined as the
power obtained at 96% engine rpm or 577°C,
whichever is lower. There is no time limit for
operation at this power setting.

ENGINE OVERSPEED.

The maximum permissible engine rpm is 104%. If this

OPERATING. LIMITATIONS

Section V

._“TF.

-

Section

PAGE
Asymmetrical Store Limitations ..........ccoeocuve. 5-9
Prohibited Man@uvers -.....ccoooooorooeereeiemcamneranannas 5-9
Center-of-Gravity Limitations 5-11
Weight Limitation .. y 5-11

rpm is exceeded under any condition, a notation must
be made on the Form 781, and the engine removed for

overhaul.

ENGINE OVERTEMPERATURE.

The following conditions constitute overtemperature
operation:

During starting (30% engine rpm or less)—

® Exhaust temperature exceeds 975°C, even if only

momentarily.

® Exhaust temperature stabilizes at any temperature
within the range of 875°C to 975°C. (Momentary
peaking is permissible in this range as long as the
exhaust temperature gage pointer is in constant

motion.)

Transient operation (30% engine rpm or higher)—
® Exhaust temperature exceeds 875°C, even if only

momentarily.
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INSTRUMENT
MARKINGS

AIRSPEED INDICATOR

* For airspeed limitations with external loads,
refer to “'Airspeed Limitations’’ in this section.

t On airplanes which
the cable stop on the

wheel door, maximum gear-down airspeed

is 200 knots IAS.

AIRPLANES WITHOUT
SPLITTER RUDDER AND ELEVATOR

1F-86H-1

do not incorporate
aft hinge of the nose

AIRPLANES WITH
SPLITTER RUDDER AND ELEVATOR

B o external load: 605 knots IAS, Mach 1.0, or B o external load: 605 knots IAS, or airspeed
airspeed where wing roll is excessive, which- where wing roll is excessive, whichever is
ever is lower.* lower. *
BB B No external load: The red and yellow pointer BEN The red and yellow pointer should not be used
will show the limit airspeed of 605 knots IAS as a limit speed reference. Above the altitude
or the indicated airspeed that corresponds to where 605 knots IAS corresponds to Mach 1.0,
the Mach 1.0 limit, whichever is lower. this pointer will show an indicated airspeed
Maximum gear-and flaps-down airspeed: 220 corresponding to Mach 1.0.
knots IAS. T
Maximum gear-and-flaps-down limit airspeed
220 knots IAS. 1
ACCELEROMETER

*For acceleration li

in this section.

HYDRAULIC PRESSURE GAGE

UTILITY HYDRAULIC SYSTEM
FLIGHT CONTROL NORMAL
HYDRAULIC SYSTEM

7.33 G Maximum with no external load.*
BN 30G Maximum with no external load.*

mitations with external

loads, refer to “‘Acceleration Limitations,"

FUGHT CONTROL
ALTERNATE HYDRAULIC
SYSTEM

650-2550 psi I

2550-3200 psi

B 3200 psi
3200-4000 psi

Malfunction within system— l
unit operation sluggish
|

Normal —when systems are
in operation*

Maximum

Engine-driven pump com-
pensator failure

*For static (no-flow ) condition, gage

5-2

Normal only if system is en-
gaged and controls are operating

Normal when controls are not in use

Maximum

Normal only if emergency over-
ride handle is pulled

pressure should indicate 2 i
indicate 2850-32C0 psi F-86H-1-51-0A

Figure 5-1
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BASED ON ALL FUEL GRADES

EXHAUST TEMPERATURE GAGE - - - s
BN 200°C Minimum /
S 200°C 10 577°C Continuous ( EXHAUST
BN s40°C Maximum (Take-off and Military o
Power—30 Min Max) i e | \_ C Xio0
B g75°C 10 975°C Starting Only (Momentary Peaking

Permissible in This Range as Long
as Gage Pointer is in Constant

Motion).
BN 975°Ct Max During Start Only
tRefer to warning on hot starts and
transient operation in starting procedure,
Section II.
OIL PRESSURE GAGE FUEL FLOW METER
20 psi Minimum BN 350 Ib/hr Minimum
SO0 20-45psi  Continuous BN 480-—12,000 Ib/hr Continuous
_ 45 psi Maximum

TACHOMETER

s 88% - 96% Continuous

BN 100% Take-off and Military Power

F-BBH-1-51-8A
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AIRSPEED AND ACCELERATION LIMITATIONS

NOTE
Positive G-limits for rolling pull-outs are two thirds of limits
shown. Negative G-limit for rolling push-downs is —1.0 G.

OUTBOARD INBOARD INBOARD OUTBOARD

STATION I STATION I STATION | STATION | AIRSPEED LIMITATIONS " IG-I.IMITS

NO NO NO NO : ; ;
i S SERAL AL 605 kl:lols 1AS or airspeed where wing roll is +7.33
LOAD LOAD LOAD LOAD excessive. -30

#A—

bove 25,000 feet: Maximum attainable. +6.0

TWO 5 IN. TWO 5 IN. TWO 5 IN. TWO 5 IN. :
HVAR HVAR HVAR HVAR Below 25,000 feet: Mach .95. —30

No continuous rolls.

_*
IF BOTH TANKS ARE TYPE | OR Il +6.0

Maximum attainable. —-3.0
120 GAL el S - I (i
DROP TANK DROP TANK IF EITHER TANK IS TYPE Il OR IV

500 knots IAS or Mach .90, whichever is lower. +40

No abrupt maneuvers; no continvous rolls.
Rate of roll limited to 90 degrees per second.

Mé5 BOMB M65 BOMB Above 25,000 feet: Maximum attainable.

(1000 LB (1000 LB Below 25,000 feet: Mach .80. 8
GP) WITH GP) WITH —-3.0
T-142 FIN 1-142 FIN No continuous rolls.

MK-83
BOMS (1000
LB EX-10

MK-83
BOMB (1000
LB EX-10)

E-74 BOMB E-74 BOMB 500 knots I1AS or Mach .90, whichever is lower. +6.0
(750 LB (750 LB . —3.0
NAPALM) NAPALM) No continuous rolls.
1-54 BOMB 1-54 BOMB
{750 LB GP) (750 LB GP)
ot vy Above 25,000 feet: Maximum attainable. +6.0
M4 < i
(500 LB GP) (500 LB GP) Below 25,000 feet: Mach .85. 3.0
WITH T-127 WITH T-127
FIN FIN
MK-82 MK-82
BOME (500 BOME (500
= _‘"EE_XP_: ) L _I:_fojil_ il Above 25,000 feet: Maximum attainable. +6.0
M57 BOMB M57 BOMB Below 25,000 feet: Mach .90. -3.0
(250 LB GP) (250 LB GP)
WITH T-147 WITH T-147
FIN FIN

* The airspeed limitation is Mach 1.0 or the limit shown, whichever is lower, on airplanes with-
out the splitter rudder and elevator.

1 The 120-gallon drop tank must have the following stamped on the name plate: “1.0. 6J14-
2.2-517." If this T.O. number is not stamped on the name plate, the airspeed limit is 500
knots IAS or Mach .90, whichever is lower.

F-B6H-1-83-266A

Figure 5-2 (Sheet 1 of 4)
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ONLY THE CONFIGURATIONS LISTED ARE
APPROVED FOR FLIGHT.

Section V

OUTBOARD INBOARD INBOARD OUTBOARD
STATION STATION STATION STATION AIRSPEED LIMITATIONS * G-LIMITS
Mé4 BOMB Mé&4 BOMB
(500 LB GP) (500 LB GP
WITH BOXED WITH BOXED Mach .70. +gg
FINS FINS =
NAA TYPE | NAA T
OR Il 200 ORIl {JS' Maximum attainable, except aveid buffet +6.0
GAL DROP GAL DROP regions. —3.0
TANK TANK
e e e S
— i Above 25,000 feet: Maximum attainable.
T . o Below 25,000 feet: Mach .95.
No continuous rolls.
Mé5 BOMB M65 BOMB Above 25,000 feet: Maximum attainable.
(1000 LB (1000 LB Below 25,000 feet: Mach .80.
GP) WITH GP) WITH
T-142 FIN T1-142 FIN No continuous rolls.
MK-83 MK-83 Above 25,000 feet: Maximum attainable.
BOMB (1000 BOMB (1000 Below 25,000 feet: 500 knots IAS or Mach .90,
L8 EX-10) LB EX-10) whichever is lower.
E74 BOMB E74 BOMB £ 3
(750 L8 (750 LB 500 knots IAS or Mach .90, whichever is lower.
NAPALM) NAPALM) No continuous rolls.
T-54 BOMB 1-54 BOMB
(750 LB GP) (750 LB GP)
g‘:?.:;:: | eI e e g:?,,’.}g' Above 25,000 feet: Maximum attainable. :gg
GAL DROP GAL DROP Below 25,000 feet: Mach .85. .
TANK Mb4 BOMB Mé4 BOMB TANK
(500 LB GP) {500 LB GP)
________ R o e
MK-82 MK-82
BOMB (500 BOMB (500
LB EX-12) LB EX-12) Above 25,000 feet: Maximum attainable.
———————— b —————— Below 25,000 feet: Mach .90.
M57 BOMB M57 BOMB
(250 LB GP) (250 LB GP)
Mé4 BOMB M64 BOMB
500 LB GP 500 LB GP
WITH BOXED | WiTH BoXED Mach .70.
FINS FINS
IF BOTH TANKS ARE TYPE | OR Il
120 GAL 120 GAL g
DROP TANK DROP TANK Maximum attainable, except avoid buffet
regions. t
B

* The airspeed limitation is Mach 1.0 or the limit shown, whichever is lower, on airplanes with-
out the splitter rudder and elevator.

t The 120-gallon drop tank must have the following stamped on the name plate: “'T.0. 6J14-
2-2-517." If this T.0. number is not stamped on the name plate, the airspeed limit is 500

knots IAS or Mach .90, whichever is lower.

F-B86H-1-93-265B

Figure 5-2 (Sheet 2 of 4)
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AIRSPEED AND ACCELERATION LIMITATIONS

/

OUTBOARD INBOARD INBOARD OUTBOARD "
STATION STATION I STATION STATION | AIRSPEED LIMITATIONS | G-LIMITS
————

IF EITHER 120-GAL TANK IS TYPE Il OR IV

NAA TYPE | NAA TYPEI

OR 1l 200 120 GAL 120 GAL OR il 200 500 knots IAS or Mach .90, whichever is lower. +4.0
?:’*:Rm DROP TANK DROP TANK TG:NL'?ROP No abrupt maneuvers; no continuous rolls. —-2.0
: Rate of roll limited to 90 degrees per second.
Above 25,000 feet: Maximum attainable.
M65 BOMB M65 BOMB . 6.0
TWO 5 IN. (1000 LB {1000 LB TWO 5 IN. Below 25,000 feet: Mach .85. t:i 0
HVAR GP) WITH GP) WITH HVAR . ’
T-142 FINS 1-142 FINS No continuous rolls.
Above 25,000 feet: Maximum attainable.
MK-83 MK-83 Below 25,000 feet: 550 knots IAS or Mach .95 6.0
TWO 5 IN. TWO 5 IN. elow 25, ' +6.
HVAR ES:;‘B][;:JOO 13302::]'-3?00 HVAR whichever is lower. -3.0

No continuous rolls.

H

Mé5 BOMB M6&5 BOMB Above 25,000 feet: Maximum attainable.

(1000 LB (1000 tTB Below 25,000 feet: Mach .85.
GP) WITH GP) WITH
NAA TYPE NAA TYPE -
roRilzo0 T-142 FINS T-142 FINS 1 OR il 200 No continuous rolls. +5.0
gatpgee | ... ... . O (1 e o el ik e e 1 e o 4 =20
TANK PLUS TANK PLUS + :
Above 25,000 feet: Maximum attainable.
TWO 5 IN. MK-83 MK-83 TWO 5 IN. ' !
HVAR fg&“lgf"" EBOE;BI‘J?M HVAR Bﬂ:\;:hii.goi(: :’:::;rSSO knots IAS or Mach .95,
No continuous rolls.
s e
SPECIAL 605 knots IAS or airspeed where wing roll is +7.33
STORE PYLON excessive. =3.0
Above 25,000 feet: Maximum attainable or
SPECIAL airspeed where wing roll is excessive. +7.0
STORE Below 25,000 feet: 550 knots IAS or Mach .90, -3.0
whichever is lower.
IF TANK IS TYPE | OR Iii
Above 25,000 feet: Maximum attainable. t +6.0
Below 25,000 feet: 550 knots IAS or Mach .90, -3.0
whichever is lower. T
120 GAL SECIAL: | 0 e e e e
DROP TANK STORE
IF TANK IS TYPE Il OR IV
500 knots IAS or Mach .90, whichever is lower. +4.0
—-2.0

No abrupt maneuvers; no continuous rolls.
Rate of roll limited to 90 degrees per second.

* The airspeed limitation is Mach 1.0 or the limit shown, whichever is lower, on airplanes with-
out the splitter rudder and elevator.

t The 120-gallon drop tank must have the following stamped on the name plate: “'T.0. 6J14-
2-2-517." If this T.0. number is not stamped on the name plate, the airspeed limit is 500

knots IAS or Mach .90, whichever is lower.
F-86H-1-03-264A

Figure 5-2 (Sheet 3 of 4)
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Section V

OUTBOARD INBOARD INBOARD OUTBOARD
STATION STATION STATION STATION AIRSPEED LIMITATIONS ° G-LIMITS
*—#
NAA TYPE NAA TYPE Above 25,000 feet: Maximum attainable.
',.?:J;'LL :?E,i':’" g'a%kglﬂl Below 25,000 feet: 550 knots IAS or Mach .95, igg
DROP TANK DROP TANK whichever is lower.
IF ALL TANKS ARE TYPE | OR Il
Above 25,000 feet: Maximum attainable. +6.0
Below 25,000 feet: 550 knots IAS or Mach .90, —-3.0
whichever is lower. T
NAA TYPE NAA TYPE
I ORI 120 GAL SPECIAL PO L oo s o o, e e e B
200 GAL DROP TANK STORE 200 GAL
DROP TANE DROPTANK IF 120-GAL TANK IS TYPE Ii OR IV
500 knots 1AS or Mach .90, whichever is lower. +4.0
No abrupt maneuvers; no continuous rolls. Rate —-20
of roll limited to 90 degrees per second.
e e T

* The airspeed limitation is Mach 1.0 or the limit shown, whichever is lower, on airplanes with-

out the splitter rudder and elevator.

t The 120-gallon drop tank must have the following stamped on the name plate: "'7.0. 6J14-
2-2-517." If this T.0. number is not stamped on the name plate, the airspeed limit is 500

knots IAS or Mach .90, whichever is lower.

F-86H-1-93-263B

Figure 5-2 (Sheet 4 of 4)

Steady-state operation—

® Exhaust temperature exceeds 650°C, even if only
momentarily.

NOTE stcady-state temperature operating limit is
640°C. If temperature inadvertently drifts into
the range of 640 C to 650°C, retard throttle as
required to maintain temperature below the
640 C operating limit.

The temperature and duration of all overtemperature
operation must be entered on the Form 781.

AIRSPEED LIMITATIONS.

LANDING GEAR AND WING FLAP LOWERING
SPEEDS.

The limit airspeed for lowering the flaps and for lowering
the gear is 220 knots IAS, Flight with the gear or flaps

lowered 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 IAS.

CANOPY OPENING SPEED.

The canopy is not to be opened in flight. During taxi-
ing, the canopy may be operated at speeds not over
50 knots IAS. If the canopy is operated at speeds above
this value, damage to the 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
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HOW TO USE CHART: A Select your indicated airspeed—250
knots IAS.

A Trace vertically to your flight altitude

—40,000 feet.
OPERATING FLIGHT LIMITS N
NO EXTERNAL LOAD A Move horizontally to the left ap

find the maximum G you can g
that airspeed and altitud
stalling—2.7 G.

MAX ALLOWABLE 7.33 G

7
6
5
4
T s
-
o ——————————
e €
- 2
[-]
<
o
- 1
o -
= | -
-2
=3
MAX ALLOWABLE -3 G
Figure 5-3
5-1 are for the airplane with no external load. The limits (Deleted) |

shown in figure 5-2 are for the airplane when carrying
various external loads.

5-8 Changed 26 February 1960
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DROP TANK RELEASE LIMITS

NOTE: For asymmetrical release
limits, refer to ‘‘Asymmetrical
Stores Limitations™ in this section.

Section V

STORES
DROP TANKS STATION CARRIED ORIGINAL FIN . STUKA HB
(Single or dual) (Fin with end plates)
Full tanks --Drop at any speed in
Empty symmetrical (no-roll)
TYPES 1, 11, I, SINGLE or partially flight at 1.0 G.
OR IV OUTBOARD OR full tanks:-- Not recommended for
200-GALLON DUAL drop; however, in
emergency, drop as .
near cruising speed Full tanks: - Drop at any speed in
as practicable. symmetrical (no-roll)
flight at 1.0 G.
Full tanks - Drop at any speed in
symmetrical (no-roll)
Empty flight at 1.0 G.
or partially
OUTBOARD SINGLE full tanks- - Drop at any speed
above 220 knots |AS | Empty
in symmetrical (no- | or partially
roll) flight at 1.0 G. | full tanks - Drop at any speed
above 220 knots IAS
TYPES I, 11, 11, in symmetrical (no-
OR IV OUTBOARD DUAL roll) flight at 1.0 G.
120-GALLON
Not recommended for drop;
SINGLE however, in emergency,
drop as near cruising speed
as practicable. Not recommended for drop;
INBOARD however, in emergency,
DUA: drop as near cruising speed
as practicable.
F-86H-1-93-262

Figure 5-4

ACCELERATION LIMITATIONS.

The maximum allowable positive- and negative-G limits
for the airplane are shown in figures 5-1 and 5-2. These
load factor limits are for straight (symmetrical) pull-
outs. The G-limits shown in figure 5-1 are for the air-
plane with no external load. The limits shown in figure
5.2 are for the airplane when carrying various external
loads. The Operating Flight Limits diagram (figure 5-3)
graphically shows G-limits for the airplane with no
external load and at an average combat weight.

DROP TANK RELEASE LIMITATIONS.

The limit airspeeds for symmetrical release of drop tanks
are shown in figure 5-4. These airspeeds represent the
limits imposed to assure that tanks will clear the airplane
when released. For limit airspeeds when jettisoning drop
tanks singly, based on lateral-directional control capa-
bilities of the airplane, refer to " Asymmetrical Store
Limitations" in this section.

ASYMMETRICAL STORE LIMITATIONS.

If conditions require take-off with an asymmetrical exter-
nal store loading, if an asymmetrical loading condition
is encountered during flight, or if it is desired to drop a
single store from a symmetrical loading condition in
flight, the penetration limitations given in figure 5-5
should be observed. It should be noted that there is a
definite relationship between 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 airplane ;u}'nnne[rimlly
loaded and still maintain adequate 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 following
maneuvers:

| S[I‘JI'! rolls or any snap maneuvers.

5-9




Section V

T.0. 1F-86H-1

CONFIGURATION

One Store or Full Tank on One Wing Only

SPEED BOUNDARIES
FOR ASYMMETRICAL STORES

ASYMMETRY AT

Outboard Station
Only

MINIMUM sPeeD|

150 Knots IAS

~ MAXIMUM SPEED

500 Knots IAS or Mach 1.0, Whichever is
Lower

One Empty Tank on One Wing Only

Outboard Station
Only

150 Knots IAS

525 Knots IAS or Mach 1.0, Whichever is
Lower

One Full Tank or Store on One Wing and
One Empty Tank on Other Wing

Outboard Station
Only

150 Knots IAS

550 Knots IAS or Mach 1.0, Whichever is
Lower

One Store or Full Tank on One Wing
Only

Inboard Station
Only

150 Knots IAS

550 Knots IAS or Mach 1.0, Whichever is
Lower (Mach 0.9 with Special Store Below
25,000 Feet)

One Empty Tank on One Wing Only

Inboard Station
Only

150 Knots IAS

560 Knots |AS or Mach 1.0, Whichever is
Lower

One Full Tank or Store on One Wing and
One Empty Tank on Other Wing

Inboard Station
Only

150 Knots IAS

565 Knots IAS or Mach 1.0, Whichever is
Lower (Mach 0.9 with Special Store below
25,000 Feet)

Two Stores or Two Full Tanks on One
Wing Only

Inboard and
Outboard Stations

170 Knots 1AS

450 Knots IAS or Mach 0.9, Whichever is
Lower

Two Empty Tanks on One Wing Only

Inboard and
Outboard Stations

170 Knots IAS

525 Knots IAS or Mach 0.9, Whichever is
Lower

Two Stores or Two Full Tanks on One
Wing and Two Empty Tanks on Other
Wing

Inboard and
Outboard Stations

170 Knots IAS

470 Knots IAS

NOTE

* Any airspeed limitations for a symmetrical con-
figuration which is more restrictive than those
shown above should also prevail for asymmet-

rical configurations.

® As a precaution against failure of any com-
bination of stores to release, observe the
speed boundary for the most asymmetrical
configuration which can result when either
symmetrical or asymmetrical store drops are
to be made. In addition, any more restrictive

drop tank release limit given under

“Drop

Tank Release Limitations' in Section V shall

prevail when dropping tanks.

Figure 5-5

e

SR
F-86H-1-93-41E
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2. Intentional spins with external loads installed.

3. Continuous rolls when certain external loads are
installed. (See figure 5-2.)

NOTE inverted flight, or any maneuver resulting in
negative-G, must be limited to 10 seconds dura-
tion, as there is no means of ensuring a con-
tinuous flow of fuel while the airplane is in this
atticude. At high aldtudes (35,000 feet and
above), maneuvers which produce negative-G
forces may cause engine flame-out, because of
fuel starvation resulting from engine fuel pump
cavitation.

CENTER-OF-GRAVITY LIMITATIONS.

Since there is no in-flight control of CG position (other
than the normal expenditure of ammunition and release

Section V

of external loads), major factors affecting CG position
must be checked before flight—for example, the installa-
tion of guns and ammunition. If any guns or ammunition
are removed from the airplane, refer to Weight and Bal-
ance Data Techanical Manual, T.O. 1-1B-40, to check
that proper ballasting has been done.

WEIGHT LIMITATIONS.

The design of the airplane precludes the possibility of
overloading: consequently, there are no weight limita-
tions to be observed so long as standard drop tanks and
external armament, as described in Section IV, are
carried.
W While there is no set maximum
gross weight limit for landing, if

a hard landing is made with the airplane near
maximum take-off gross weight, the airplane
should be inspected for signs of structural dam-
age before the next flight.

5-11
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Section VI

TABLE OF CONTENTS PAGE
Mach NOUMBED - cmiimsar i 6-1
SHE = s R s A
Flight Control Effectiveness ... 6-5
GENERAL.

This airplane is the latest of the Sabre series and is
designed 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 prob-
lem. However, during your familiarization, be careful
not to use abrupt fore and aft motions on the stick,
as they may result in overcontrolling. Wing leading edge
slats improve lateral-directional controllability at low
speeds and reduce the stalling speed. In addition, slats
increase available G-loads before stall at high altitudes
and Mach numbers. The basic handling qualities have
been thoroughly investigated and are included in this

PAGE
Level-flight Characteristics ...........cccouevuevurnrnecerenrnecec..6-6
Maneuvering FIHght ... 6-7
IHVES Lkt s i s s 6-9
Flight With External Loads ... 6-13
Vortex Generators ......o.oooeeeeeeeeceeeneeeneeeereeneesesnaenenan 0= 14

section. Successful handling of this airplane demands
that you fully understand what it will do and the rela-
tionship of speed to weight and load factors. The air-
plane 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
altitude 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
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, the effect on the airplane

6-1
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MACH NUMBER CHART
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‘ INDICATED AIRSPEED — KNOTS
EXAMPLE: Enter bottom of chart at airspeed (360 knots), sight vertically to point opposite your altitude

(21,500 feet), and read Mach 8.

F-B6H-1-93-278

Figure 6-1

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
setting and Mach number depend upon airplane gross
weight at the start of cruising flight. Refer to nautical-
miles-per-pound-of-fuel charts in Appendix 1.) Constant
Mach number cruising is economical, because, as fuel is
consumed, reducing gross weight, the airplane climbs
slightly 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 altitude 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
capabilities include high-speed, high-altitude operation,
you should become very familiar with the Machmeter
and know how to use it to obtain maximum performance
from the airplane. A Mach number chart (figure 6-1)
illustrates the variation of indicated airspeed with alti-
tude for given Mach numbers.

6-2

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 attack
at the stalling point than you would experience in a
straight-wing airplane, The stall warning in this air-
plane is satisfactory during approach to accelerated stalls,
See figure 6-2 for stall speeds for various configurations.

UNACCELERATED STALLS.

Mild to moderate airplane buffet precedes the straight-
through, unaccelerated 1 G stall. 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 the added
lift derived from engine thrust at high angles of attack.
If the airplane is trimmed longitudinally into a stall, the
push forces required for recovery will be high, but not
uncomfortable. Unaccelerated stalls with gear and flaps
down are preceded by a light, general airplane buffet
about 10 knots above the stall and a rudder 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 straight through without appreci-
able roll. Unaccelerated stalls with gear and flaps up
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00 GEAR AND FLAPS UP

WITH OR WITHOUT
EXTERNAL LOAD,
POWER OFF*
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Figure 6-2

(with or without power) are preceded by a light rudder
and airplane buffet about 10 to 20 knots above the stall,
the buffeting becoming heavy just before the stall. The
stall itself is characterized by a slight pitching, with the
nose dropping as the airplane rolls about 10 degrees at
the stall point.

ACCELERATED STALLS.

An accelerated stall (often termed a “high-speed stall”)
is primarily a stall that occurs while pulling more than
1 G. It results from pulling into a tight turn and rapidly
increasing G through the buffet region to the stall point.
Be alert for the buffet warning that precedes the stall.

Low-speed Accelerated Stalls,

Low-speed accelerated stalls are usually preceded by a
mild airplane buffet. Keep constantly alert to detect the
onset of a stall, because the mild buffet that constitutes a
stall warning may escape your attention. Once a pending
stall is recognized, reduce back pressure immediately and
use power to avoid excessive loss of altitude near the
ground,

High-speed Accelerated Stalls.

An impending high-speed accelerated stall is preceded
by a distinct warning in the form of airplane buffet. As
the stall is approached, you will notice a considerable
increase in the buffet. The buffet will decrease noticeably

when the slats open.
below 25,000 feet can cause

Warnuing
damage to the airplane, or it

can cause blackout and possible loss of control.

A high-speed accelerated stall

Whenever you are pulling G, be alert for any signs of
general airplane buffet; be prepared to relax back pres-
sure and, if necesary, to apply forward stick pressure
to avoid the stall. However, it is permissible to fly in the
buffet region, provided you do not exceed the limit load
factor of the airplane. Although the use of the horizontal
stabilizer as the primary longitudinal control offers more
positive control than can be obtained by means of the
conventional elevator, caution still should be exetcised.
To prevent inadvertent high-speed accelerated stalls, do
not pull back abruptly, especially while the speed brakes

6-3
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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 or
flaps are down, 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
accidentally kick the airplane into a spin during these
maneuvers, stalls should not be practiced below 15,000
feet 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 characteristics 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 develops, with the
airplane rolling into the turn. Further turns result in a
combined pitching and rolling oscillation. On spins to
the left, the airplane in all configurations tends to hesi-
tate halfway through the first turn in a steep, nose-down
attitude before the spin continues. There is no significant
difference in time per turn between ailerons neutral and
ailerons with the spin. 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 rota-
tional rate will increase and recovery may be delayed,
even using the recommended technique. Spins to the right
are generally faster than spins to the left. If a spin is
accidentally entered with gear and flaps down, airspeed
may exceed placard limits during recovery. 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 installed, use normal recovery
technique; if the spin does not stop within 1} turns
after recovery control application, jettison external loads
and repeat normal recovery technique.

NORMAL SPIN RECOVERY.
To recover from a normal spin, proceed as follows:

1. Retard throttle to IDLE upon spin entry, to prevent
excessive altitude loss.

6-4
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2. Apply full opposite rudder, followed immediately
by well forward stick and neutral ailerons.

3. If normal recovery technique fails, trim airplane
nose-down and release all controls. About two turns will
be required, but the airplane will recover itself.

Because confusion may exist as a

[
&‘W result of the high rotational rates

during a spin, make positive control movements
by orienting control positions to the cockpit, to
ensure ailerons neutral and stick forward

recovery.

w 5 Do not hold stick back dur-
W ing recovery, since this will
4 prevent recovery.

® If horizontal stabilizer is trimmed airplane nose-
up, airplane may not recover “hands off.” There-
fore, move stick forward to assist recovery.

® Do not apply ailerons against a spin either dur-
ing spin or recovery, since this will adversely
affect the spin (increase the rotational rate) or,
during recovery attempt, may prevent recovery.

® After recovery controls are applied, spin rota-
tion will speed up momentarily before rotation
is stopped. Do not be misled into thinking that
spin recovery is not effective, and do not change
control positions until you are positive recovery
is not being accomplished.

Flight test data indicates that about 7000 feet is the
terrain clearance required to complete a recovery from
a normal spin. To effect recovery from a one-turn spin
(plus a one-turn recovery and pull-out), the altitude
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 too small to try a recovery.
Practice spins generally should be entered at about 30,000
to 35,000 feet altitude.

INVERTED SPINS.

Inverted spin tests have not been conducted for this
airplane; however, wind tunnel tests show the following
procedure should be used to recover from an inverted
spin:

1. Retard throttle to IDLE.

2. Apply full opposite rudder, neutral ailerons, and
full back stick as required to effect recovery.

3. Hold recovery controls steadily for at least three
turns or more, if terrain clearance permits.
all spin recoveries, since the

E recovery may be prolonged by

improper use of ailerons.

Hold ailerons neutral during
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SLAT CHARACTERISTICS

LOAD FACTOR—-G

MACH NUMBER §

Section VI

(COMBAT WEIGHT—35,000 FT)

F-B6H-1-83-155A

Figure 6-3

® Do not jettison external load.

® Flame-out could occur during an inverted spin,
because of interrupted flow of fuel to the engine
while the airplane is in the inverted position.

M“ Because confusion may exist as a
result of the high rotational rates
during a spin, make positive control movements

by orienting control positions to the cockpit, to
ensure ailerons neutral and stick back recovery.

o If landing gear is down when the spin is entered,
retract gear immediately to prevent damaging
gear if gear-down limit airspeed is exceeded
during recovery.

FLIGHT CONTROL EFFECTIVENESS.
WING SLATS.

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 air-
speed extends the slats; conversely, increase in airspeed
causes the slats to retract. Figure 6-3 graphically illus-
trates 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.

AILERON CONTROL.

In the low-speed range, the ailerons have control power
similar to that 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 6-5. Because of the use of both a normal and an
alternate flight control hydraulic system, each being irre-
versible, no “boost-out” provision is necessary. Therefore,
in this airplane, particular care is not necessary in main-
taining lateral trim. Should the flight control normal
hydraulic system fail, automatic change-over to the alter-
nate system occurs instantaneously, with no reduction in
aileron control power or increase in pilot effort.

HORIZONTAL TAIL CONTROL.
In the low-speed range, controllability with the all-

6-5




Section VI

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 effec-
tiveness of this type of control, use care to avoid over-
controlling, particularly in formation flight.

RUDDER CONTROL.

The conventional, cable-operated rudder provides direc-
tional control during take-off and landing at lower air-
speeds. 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 on either the ailerons or
horizontal tail because of the features of the type of
control system utilized. The hydraulic actuators at these
surfaces do not transmit air loads to the pilot; therefore,
control stick feel is simulated by an artificial feel system,
Actuating the related trim controls merely relocates the
neutral (no-load) position of the stick so that stick
forces are “zeroed” for a particular flight speed and atti-
tude. 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.

m Do not trim into turns or aero-
batic 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
approach 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.

6-6
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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 airspeed from
trim requires corresponding push or pull forces. As
altitude is increased, the stick forces required to handle
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 stall range. Except for a high
angle of attack during take-off and landing, the air-
plane handles like a straight-wing fighter. The stabilizer
remains effective when near the stall range. Do not allow
the positive response of the stick movement fore and
aft to give a false sense of lateral control. Special atten-
tion should be given to the recommended take-off and
landing speeds shown in the take-off distance and land-
ing distance charts in Appendix I.

CRUISE SPEED.

In the medium- 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 more 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. The airplane is
noticeably more sensitive to small fore-and-aft stick
motions between Mach .8 and Mach .9 at low altitudes.

HIGH SPEED.

Stability and control in high-speed flight are unaffected
by compressibility up to about Mach .95, with the excep-
tion of a slight flattening tendency in the stick force
gradient for 1 G flight between Mach .85 and Mach .9.
At speeds about Mach .95, the normal nose-up tendency
becomes more pronounced and requires steadily increas-
ing push forces and forward stick movement to increase
the speed of the airplane. As in other speed ranges, the
use of the controllable stabilizer results in positive and
immediate airplane reaction. The control power of this
tail configuration is particularly noticeable above 500
knots IAS, especially in turbulent air. Caution should be
used until you become familiar with the longitudinal
control power available in this airplane. Wing heaviness,
which may begin at about Mach .96, is controllable at
medium and high altitudes. At low altitudes, however,
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where high indicated airspeeds are encountered, 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 F-86H Airplanes are subject to a wing-roll condition.
However, this characteristic is not of much concern
except 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
induced 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 little aileron to hold a wings-level attitude
at low speeds. This aileron displacement causes an aero-
dynamic twisting moment to be applied to the wing.
As the airspeed increases, so does the twisting moment,
and in such a direction that more than aileron angle
must be used to regain wings-level trim. More aileron
angle, in turn, means more wing twist, and so on. It can
be seen that if incidence variations between left and
right wing panels on certain airplanes are sufficiently
large, it is possible to reach maximum aileron control
before obtaining maximum level-flight speed near sea-
level altitudes. It is possible to alleviate this tendency,
on those airplanes which need 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 substantially reduced at a speed beginning around
Mach .95. 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 to 4 degrees. In addition to this, standing
shock waves will gradually form over each wing panel
and may be at slightly different chordwise locations.
Since the standing shock waves can disturb the airflow
behind them, they may induce a difference in lift between
wing panels. This condition may add to the effect caused
by the reduction in aileron control. Flap rigging to allevi-
ate wing roll due to high indicated airspeeds will not
help wing roll caused by high Mach numbers. As the
airplane altitude changes, the separate effects of indicated
airspeed and Mach number on wing roll will combine in
varying proportions. Generally, be aware of this wing-
heaviness characteristic of the particular airplane you are
flying, so as to anticipate 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-
what unusual during your first few hours of flight time
in this airplane, the absolute maximum stick force
required at all airspeeds, always remains within your
normal control capabilities, since it is supplied artificially.
In addition, the use of an artificial feel system allows the
high Mach number range of the airplane to be exploited
fully.

MANEUVERABILITY.

Maneuvers can be done with relative ease at all Mach
numbers and airspeeds. All maneuvers can be performed
with very little rudder action. The airplane is near its
peak efficiency in maneuvering in the climb and cruise
speed range, thus ensuring excellent handling qualities
and combat performance. See figure 6-4 for comparison
of maximum G and the buffet initiation G for varying
Mach numbers. The maximum rate of roll (figure 6-5)
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 maneuverability :
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 between the two curves
is the best climb speed. For the clean airplane, this best
climb speed increases from about Mach .76 at sea level to
about Mach .83 at 35,000 feet, then remains constant
above that altitude. The best Mach number range at any
given altitude is from the best climb speed to the maxi-
mum practical speed. Therefore, to maintain the maxi-
mum 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.

TURNING-RADIUS CONTROL.

Radius of turn or time to turn is important because it
determines whether you can bring your guns to bear on
a target or cease being a target yourself. At any constant
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MANEUVERING
CHARACTERISTICS

(COMBAT WEIGHT AT 35,000 FT)

LOAD FACTOR—G

MACH NUMBER .1.

F-86H-1-93-154A

Figure 6-4

MAXIMUM
RATE OF

Figure 6-5
6-8
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Mach number, radius of turn increases with an increase
in altitude and also increases with an increase in air-
speed. These two factors are of primary importance to
the control of turn radius, and both may be utilized to
advantage in combat. If a loss of altitude is a disadvan-
tage in combat, a reduction in speed may be used in
turning-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 to ease off
on the stick while the brakes are opening to maintain
the same G. In either case, be careful to prevent the
speed from falling below the best climb speed.

RECOMMENDED SPEED FOR MINIMUM-RADIUS
TURNS.

The recommended speed for minimum-radius turns is
the best climb speed at any altitude. 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) to 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.

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
to 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-
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tions of these factors in order to avoid overshoot. The
overshoot is likely to begin at the buffet boundary, that
is, at the G at which you notice a distinct increase in the
vibration or buffet of the airplane. This buffet 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-out
when encountering buffet. This does not mean flight
cannot be made in the buffet region, but it does mean
that pulling up rapidly into the buffet region is dan-
gerous. Familiarization with airplane response during
rapid pull-outs is recommended, particularly in the
medium altitude range (15,000 to 30,000 feet). Remem-
ber, although the controllable horizontal tail permits
effective and positive corrective action, it does not pre-
vent initiation of overshoot,

RUDDER BUZZ.

During high Mach number dives (about Mach 1 at high
altitudes and Mach .94 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 considered as such. It
should not occur on airplanes having the splitter rudder.
If rudder buzz is encountered, reduce speed rapidly by
a low-load pull-out. Any abnormal vibration during
high-speed dives should be recorded in Form 781.

DIVE RECOVERY.

Because of the airplane trim changes which occur during
pull-ups at high Mach numbers, the following procedure

F-86H-1-0-57

CAUTION
During dive recoveries at low altitude, use caution to
avoid overstressing the airplane, because excellent elevater
effectiveness and ljght stick forces make it easy to exceed
the G-limitations of the airplane.
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ALTITUDE LOSS IN

DIVE RECOVERY

INDICATED AIRSPEED—KNOTS
35,000 209

ALTITUDE

PULL-OUT
(FEET)

ALTITUDE LOSS
AT CONSTANT A'-:gsl-'sbi
4 G PULL-OUT DURING

PULL-OUT
(FEET)

F-86H-1-93-9A

Figure 6-6
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INDICATED AIRSPEED—KNOTS

200 300
ALTITUDE F"""z B
: ;

PULL-OUT
(FEET)

ALTITUDE LOSS
AT CONSTANT
6 G PULL-OUT [Raiirs

DURING
PULL-OUT
(FEET)

SELECT APPROPRIATE CHART DEPENDING UPON ACCELERATION (4 G OR 6 G)
TO BE HELD IN PULL-OUT; THEN—

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
|AS at which pull-out is started (350 knots IAS).

HOW TO
USE CHARTS

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).

$9 @ O

F-86H-1-93-10A
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RECOVERY STARTED AT 10,000 FT AND 535 KNOTS IAS( MACH .95)

. 60 Dio

Q DIVE VERTICAL
L d
,
-’

DIVE
T e

1 0,000 FT

7300 FT LOSS 2

----------'

-

DIVE RECOVERY

6 G
i

8600 FT LOSS

Recovery is impossible at 4 G unless speed is
reduced below 450 knots IAS [ Mach :B).

F-B6H-1-93-11A

Figure 6-7

is recommended for recovering irom nigh Mach number
dives or maneuvers:

1. Open speed brakes.

2. Pull stick back as necessary to execute desired
pull-out.

Altitude Loss in Dive Recovery.

The altitude lost during dive recovery is determined by
four interdependent factors: (1) angle of dive, (2) alti-
tude at start of pull-out, (3) airspeed at start of pull-out,
and (4) G maintained during pull-out. Because these
factors must be considered collectively in estimating the
altitude required for recovery from any dive, their rela-
tionship is best presented in chart form, as shown in
figure 6-6. Note that one of the charts is based on a4 G
pull-out, and the other on a 6 G pull-out. Compare the
altitude lost 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.

6-12

Remember that a value obtained from either chart is
the altitude lost during recovery—not the altitude at
which recovery is completed. Therefore, in planning
maneuvers that involve dives, consider first the altitude
of the terrain and then use the charts to determine the
altitude at which recovery must be started for pull-out
with adequate terrain clearance. In using the charts,
allow for the fact that without considerable experience
in this airplane, you cannot determine exactly what your
dive angle and speed are going to be at the start of the
pull-out. If you come out of a split “S” 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 completing your
maneuvers, If, for instance, you are in a 90-degree dive
at an airspeed above Mach .8 and you wait until 10,000
feet 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

S
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Section VI

Figure 6-8

you to clear the terrain. (See figure 6-7.) Maneuvers
should be planned so that if they end in a near-vertical
dive, the airplane may be pulled on through to a shal-
lower dive angle before the speed becomes excessive, or
too low an altitude is reached.

NOTE It is a good idea to memorize a few specific
conditions from the dive charts so that you
have a basis for judgment on pull-outs.

LETDOWN.

Normally, the most economical letdown speed with a
clean airplane is Mach .8 with the throttle at LE. For
emergency letdown, descent can be made in minimum
time by a vertical dive (power on, if available), and the
rate of descent is limited only by the maximum allowable
airspeed or Mach number. '

FLIGHT WITH EXTERNAL LOADS.

Flying qualities of the airplane are essentially unaffected
by drop tanks or externally mounted armament. How-
ever, because of the increased drag and weight when
external stores are carried, naturally take-off distances
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 airplane, the

reduction in speed depending on the type of stores
carried. Airplane stability and control are unaffected by
the presence of rockets, and dives up to the maximum
speed obtainable can be performed without difficulty.
Excessive buffeting of the wing flaps, aileron vibration,
or lateral oscillation, depending on the type of exter-
nal stores carried, will be present at speeds in excess
of the established limits. (Refer to “Airspeed Limita-
tions” in Section V.) Vibration or oscillation increases 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 evi-
denced by a momentary pitch-up of the airplane; how-
ever, 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 num-
ber of pounds of lift lost because of the presence of the
store grows rapidly as the indicated airspeed increases.
The ailerons steadily lose their power as the indicated air-
speed increases, because the wings twist when they are
deflected. It may be anticipated, therefore, that at some
high indicated airspeed, the ailerons no longer would be
able to hold the wings level if asymmetrical stores were
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carried. The greater the asymmetry (either weight or
installation), the more the condition is aggravated.
A minimum speed also exists below which the ailerons
cannot produce enough rolling moment to offset a cer-
tain lateral unbalance of weight. These effects are in roll.
In addition, the effect of an asymmetrical external store
configuration in yaw is to cause a sideslip in order to
maintain constant 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 limit is created. The effect of
various combinations of asymmetrical external stores on
either roll or yaw is summarized in “Asymmetrical Store
Limitations” in Section V, as minimum and maximum
speed boundaries between which you should stay. If you
have taken off with, or somehow attained, an asymmet-
rical external loading configuration in flight, do not
penetrate beyond the speed boundaries for the applicable
asymmetrical condition; and, if you plan to make an

T.0. 1F-86H-1

unbalanced jettison from a symmetrical external con-
figuration, make certain you are within the applicable
boundaries.

VORTEX GENERATORS.

To minimize buffet caused by shock waves between
Mach .89 and Mach .95, a series of small vanes (figure
6-8) are installed on the underside of the horizontal tail
and on the fuselage below the horizontal tail. Installation
of these vanes eliminates the turbulent airflow which
produces the buffet; and, on with the elimination of the
turbulent airflow, airplane drag is also reduced. These
vanes are termed “vortex generators” because they gen-
erate small whirlpools of air, commonly called “vor-
texes.” These vortexes stir up the slow-moving air found
close to the fuselage, thus allowing the smooth flow of
air to continue further aft on the fuselage before becom-
ing turbulent.

F-86H-1-00-84
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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 function incorrectly, 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 additional 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
stalled condition, combustion temperatures can increase
until serious damage occurs to the turbine section of the
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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 tail 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 carefully
monitoring exhaust temperature, However, if after the
throttle is retarded, exhaust temperature continues to
drop below 100°C, flame-out has occurred, and an air
start should be attempted. In general, injection of exces-
sive fuel into the engine at altitudes below 25,000 feet
tends to cause compressor stall. Above this altitude,
flame-out usually results. The inlet guide vanes are
utilized to maintain compressor airflow and pressures
for optimum acceleration through the critical 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
of the guide vanes in intermediate positions results in
less violent stall conditions.) The stall characteristics
and recovery procedures outlined in this paragraph are
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applicable to compressor stall resulting from inlet guide
vane failure in the open position.
ing rapid throttle advance-

! ment while operating on the

main fuel system, main fuel regulator malfunc-
tion or inlet guide vane failure in the open
position should be suspected. Consequently, use
extreme 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-out.

If compressor stall occurs dur-

FLAME-OUT.

Flame-outs are just what the name implies and are caused
by combustion chamber fuel-air mixtures that are either
too rich or too lean to support combustion, or by com-
plete fuel starvation. These conditions leading to a flame-
out may be the result of a system component malfunction.
However, flame-outs can also be caused by violent throt-
tle 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 temperature, 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 to advance the throttle to full open
just prior to initiating the take-off roll; this results in an
exhaust temperature during take-off of approximately
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 temperatures from exceed-
ing Military Power limit, it will be necessary to reduce
rpm, as required, by retarding the throttle.

ENGINE FUEL CONTROLLER SPEED
REGULATION.

The speed governing characteristics of the engine fuel
controller may allow engine speed to decrease slightly
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at full throttle as flight altitude is increased. Locked
throttle speed losses up to 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 temperature drop-
off during climb with full throttle. The condition should
not be confused with manually throttling back during
climb to maintain limit exhaust gas temperature.

AMBIENT TEMPERATURE EFFECTS ON
EXHAUST TEMPERATURE.

Changes in ambient air temperatures will have a related
effect on operating exhaust temperature for a given
adjusted engine. The effect of normal day to day outside
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 adjustment 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 retard the throttle slightly when stabiliz-
ing exhaust temperature on the ground at 100% rpm in
order to maintain exhaust temperature within the maxi-
mum limit. Generally, it will be unlikely that this con-
dition will be encountered; the engine is not usually
operated at full power on the ground long enough for
exhaust temperature to 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
eliminated when the engine speed or altitude is varied,
indicates some mechanical failure and requires an imme-
diate landing. The most probable source of noise in
flight is the pressurization system; when cabin pressure
is dumped for a few minutes, noise should stop. If noise
continues, the engine should be checked during shut-
down after landing. On some airplanes, roughness may
develop 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, a landing should be made as soon as possible.

TURBINE NOISE DURING SHUTDOWN.

The light scraping or rasping noise heard during engine
shutdown results from interference between the turbine
buckets and turbine shroud ring. Contact of the two
parts is due to the tendency of the shroud to shift and
distort under varying temperature conditions induced
by engine shutdown. The scraping, while undesirable,
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does not damage either part. To minimize the scraping, it
is necessary to run the engine at 50% rpm for approxi-
mately 3 minutes before shutdown after any high-power
operation (either flight or ground). If, despite this
precaution, heavy scraping does occur on shutdown, no
attempt to restart 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 starter prior to starting the engine.

SMOKE FROM TURBINE DURING
SHUTDOWN.

During engine shutdown, fuel may accumulate in the
turbine housing, where heat of the turbine section causes
the fuel to 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 intake duct.

WHITE SMOKE.

Boiling fuel, indicated by the appearance of white fuel
vapor, is not injurious to the engine, but does create
a hazard to personnel, since the vapor may ignite with
explosive violence if allowed to accumulate in the engine
and fuselage. Therefore, all personnel should keep clear
of the tail pipe for at least 10 minutes after shutdown
and at all times when fuel vapor or smoke issues from
the tail 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. Battery switch ON.
4. Engine master switch ON.
5. Hold ground starter button momentarily depressed.

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

TAIL-PIPE SEGMENTS.

On turbojet engines equipped with fixed-area exhaust
outlets, the exhaust temperature is a direct indication
of thrust output, or power, at a given speed. As the

Section VI

mmmw segments installed (effective)

NOTE: if needed.

Segments not in use are stowed with

loose equipment. F-86H-1-41-1A

Figure 7-1

exhaust temperature is increased, the velocity of the
exhaust jet is increased and, consequently, engine thrust.
It is apparent that 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 output. To obtain maximum
operating exhaust temperature, tail-pipe segments (fig-
ure 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 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
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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 tail 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 jet exhaust
stream to cling to the upper fairing shelf aft of the tail
pipe. Whenever this tendency 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 tail-
pipe segments are improperly located, a longer ground
run will be required during take-off.

NOTE 1f more than four and one-half tail-pipe seg-
ments are installed, the exhaust temperature indi-
cating 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 four and one-half tail-pipe segments are
installed, determine from responsible ground
personnel whether the exhaust temperature indi-
cating 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 that the pilot keep the following
precautions 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
carried) or turn drop tank pressure switch to OFF.

¢ If empty inboard drop tanks are

retained, the drop tank pressure

switch should be left at INBD to maintain pres-

surization to prevent possible tank collapse dur-
ing 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 deicer
alcohol supply is of 3-minute duration, deice no longer
than necessary to extinguish warning light.

*F-86H-1 Airplanes AF52-1975 through -1983
7-4
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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
stick steady, and position hydraulic pressure gage selec-
tor switch at ALTERN to read pressure in flight control

alternate hydraulic system.

o The flight control alternate
hydraulic system pump operates
continuously as long as the manual emergency
change-over handle is actuated. Decreased pump
life may result from excessive periods of opera-
tion; also, drain on the battery in case of gener-
ator failure would appreciably shorten battery
life. In addition, manual change-over to the
alternate system may prevent return to the nor-
mal system if the change-over valve sticks. This
would necessitate the duration of the flight to
be performed on the alternate system. There-
fore, do not actuate the manual emergency
change-over handle in flight, except when the
normal system fails and automatic (electrical)
change-over does not occur, or just prior to
entering the landing pattern when flying on the

alternate system after normal system failure.

With conventional flight control systems, intermediate
and maximum rate of control movements are both
directly proportional to pilot effort. In constant-pressure,
irreversible hydraulic systems, such as on this airplane,
the rate of control movement will vary with pilot effort
only until the actuator valve is completely open. Any
additional effort by the pilot will not result in further
increase in rate of movement. Thus, the maximum rate
obtainable 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 irreversible systems.
Should there be some restriction in rate 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-
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lizer actuator control valves of the normal and alternate
systems were not properly synchronized. If the valves
are not synchronized, available control valve displace-
ment is reduced, resulting in a corresponding reduction
in maximum rate of control movement. This reduced
rate would obviously restrict airplane response, The
same effect would occur if restriction in hydraulic flow
were caused, for example, by improper attachment 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 main-
tenance 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 permit. 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
normal 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 erroneous
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 only at a slower than
normal rate), the nature of the malfunction remains
undetected. Another pilot using a slower technique and
not having occasion to move the stick at rapid rates will
not encounter the malfunction. During nose wheel lift-
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
use 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 rate is slower than
normal, 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 condi-
tion, airspeed should be reduced to below the gear-down
limit airspeed before an attempt is made to correct the
unsafe condition. This is necessary to prevent air loads
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 on after
the gear is cycled several times, land as soon as possible.

Section VII

WHEEL BRAKE OPERATION.

To reduce maintenance difficulties and accidents due to
brake failure, it is important that wheel brakes be used
properly. Frequently, operating personnel attempt to
stop the airplane as quickly as possible, regardless of
the length of runway. They also use the brakes consist-
ently for speeding up turns, and they drag the brakes
while taxiing. Brakes should not be used to their max-
imum potential to make all landing rolls as short as
possible. The full landing roll should be utilized to take
advantage of aerodynamic braking so that brakes can be
used as little and as lightly as possible. To minimize
brake wear, the following precautions should be observed
insofar as practicable:

1. Immediately after touchdown or when there is con-
siderable lift on the wings, use extreme care when apply-
ing brakes to prevent skidding tires and causing flat
spots. A heavy brake pressure can result in locking the
wheel more easily if the brakes are applied immediately
after touchdown than if the same pressure is applied
after the full weight of the airplane is on the wheels.
A wheel once locked in this manner, immediately after
touchdown, will not become unlocked until brake pres-
sure has been greatly reduced. Proper braking action
cannot be expected until the tires are carrying heavy
loads.

NOTE Brakes can merely stop the wheel from turning,
but stopping the airplane is dependent on the
friction of the tires on the runway, There are
two reasons for the loss of braking effectiveness
with skidding. First, the immediate action is
to scuff the rubber, tearing off little pieces which
act almost like rollers under the tire. Second,
the heat generated starts to melt the rubber and
the molten rubber acts as a lubricant, If one
wheel is locked during application of brakes,
there is a tendency for the airplane to turn
away from that wheel and further application
of brake pressure will offer no corrective action.
Since friction goes down when the wheel begins
to skid, it is apparent that a wheel, once locked,
will never free itself until brake pressure is less
than the turning moment.

2. If maximum braking is required after touchdown,
first decrease lift as much as possible by raising flaps
and dropping nose before hard application of brakes,

3. For short landing rolls, use brakes intermittently
and hard, but not hard enough to lock wheels. Apply
brakes for about 2 to 3 seconds, allowing a one-second
release between applications.

4. After heavy braking, such as in an aborted take-
off or a heavily braked landing, do not take off again
until ground crew has determined that wheel brakes have
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cooled sufficiently. Otherwise, brake failure or blown
tires may occur, especially when the landing gear is in
the retracted position.

5. After the brakes have been used excessively for an
emergency stop and are in a heated condition, do not
taxi airplane into a crowded parking area. Peak tempera-
tures occur in the wheel and brake assembly from 5 to
15 minutes after a maximum braking operation. If max-
imum braking has been used, notify ground personnel
to cool wheel and tire assemblies immediately. Over-
heated wheel and brake assemblies should be cooled by
means of an air blast from any source available such as
a fan, blower, air compressor (except ground starting
unit compressor), ground heater (utilizing the blower
only, with the heating cycle turned off), etc. Cooling
time may be accelerated by parking the airplane at right
angles to any surface wind. If compressed air is not
available to cool the wheel and tire assemblies, warn
all personnel to remain clear of wheel area because of
danger of possible explosion,

No attempt should be made
to cool an overheated wheel
and tire assembly with CO,,

Warnaing

T.0. 1F-86H-1

water spray, foam, or any other fire-extinguishing
agent, because such practice may cause the assem-
bly to fail with explosive force.

6. If a wheel brake fire does occur, extinguish fire with
a minimum amount of CB (chlorobromomethane) fire
extinguishing agent, A guard should be maintained until
the wheel has cooled sufficiently to preclude any danger
of a reflash.

20 , The use of CO,, water spray,
W foam or any other similar

extinguishing agent to extin-
guish a fire in wheel and tire assembly is not
recommended, as thermal shock can cause the
wheel to fail with explosive force. This failure
can occur as long as 15 minutes after the use
of the above extinguishing agents,

® When approaching the wheel with cooling appa-
ratus, fire fighting equipment, or for inspection
purposes immediately after a maximum braking
operation, the approach direction should be in
the plane of wheel rotation to minimize person-
nel danger from possible explosion.

Section VI
CREW DUTIES
Not applicable
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Section IX

This section contains only those procedures that differ from, or are in addition to, the normal operating

procedures in Section IL.

INSTRUMENT FLIGHT PROCEDURES

This airplane has satisfactory stability while being flown
on instruments, and its flight handling characteristics
during all-weather operation are satisfactory. Flight
instruments provided for basic instrument flying and
radio navigation enable the pilot to make low-frequency
range, automatic direction finding (ADF), manual direc-
tion finding (MDF), and (PAR) type instrument

approaches.

Warnnc
W is not recommended for air-
planes not changed by T.O.
1F-8GH-620 that have the MM-2 attitude indi-
cator. On these airplanes, a slight reduction in
three-phase ac or dc power, or failure of certain
components in the K-4 system, will not cause
the “OFF” flag to appear, even though the indi-
cating system is not functioning properly. If

IFR flight is required, periodically check the

Flight under IFR conditions

attitude indications given by the MM-2 against
other flight instruments, such as the directional
indicator and turn-and-slip and vertical velocity
indicators. If malfunction is suspected when fly-
ing under IFR conditions, disregard indications
of the attitude indicator and attempt to alter
the flight path to an area of VFR conditions.

ON ENTERING AIRPLANE.

Using the command radio, check the tower, and check
approach control, ground-controlled intercept (GCI),
PAR, and CAA channels.

BEFORE INSTRUMENT TAKE-OFF.

1. IFF master switch—sTpBY. Check operation after
warm-up if radar coverage is available.
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JET PENETRATION AND LOW APPROACH
USING RADIO RANGE (tvpicaL)

NOTE:

IF ICING IS ANTICIPATED OR IT IS RAINING, MAINTAIN
A MINIMUM OF 75% ENGINE RPM TO ENSURE THAT
SUFFICIENT AIRFLOW IS AVAILABLE FOR DEICING AND
RAIN REMOVAL FROM THE WINDSHIELD.

250 KNOTS I1AS LOSE ONE-HALF ALTITUDE
OUTBOUND.

PENETRATION TURN

" T |ONE NEEDLE WIDTH, 90-270 DEG
OR 45-180 DEG, AS DESIRED)
LOSE ONE-THIRD ALTITUDE.

250 K

LOSE REMAINING ALTITUDE
INBOUND TO MINIMUM

SPEED BRAKES—I|

T
oA 1%, 5 me
D | 447 12618 M8

s T 243.0 me
3 & me ey
e moncn conet | G |28
T 14
137.88 m

LOWER WING FLAPS
WHEN VFR

ation tain
| Lot penelritl e Lett
| hatt imitd e procedur® tarm
| .

1100 within 29 L
|| 130

| wissed Approac”
| cumb oot WW
crs to 14

CAUTION:

Consult the Pilot's Handbook—Jet for

the current approach to your destina-
tion.

F-86H-1-00-19D

Figure 9-1
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INITIAL PENETRATION

N SPEED BRAKES—OUT
LANDING GEAR—UP
WING FLAPS—UP

& \
g . INOts . '-:"'LLIZ( MAINTAIN SPEED AND PENETRATION
_ * Use power as required to ALTITUDE TO THE RANGE STATION.

maintain desired rate of =
descent at the speeds
indicated.

For minimum terrain cov-
erage, lower landing

gear and wing flaps at
initial penetration (be- * This procedure is based on airplane gross

low gear- and flaps- weight of 16,000 pounds. Increase approach
down limit speed); then speed 5 knots for each additional 1000 pounds
maintain 195 knots to of fuel.
minimum penetration. * Maintain altitudes assigned by ATC in prefer-
ence to JAL chart altitudes.
* Use standard terminology to advise controller

o of positions and maneuvers in the pattern.

NOTE

- MINIMUM PENETRATION (COMMENCE LOW-FREQUENCY RANGE APPRO:ACH}
NOTE e
Raise landing gear and wing flaps if
lowered at initial penetration.

190-200 KNOTS IAS
ONE MIN OUTBOUND ONE MIN, 15 SEC
2 (MAX 2 MIN) / ﬁ;‘{
w PROCEDURE TURN
{TWO NEEDLE WIDTHS)

.!-\
4 N\
—

F-86H-1-00-20E
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JET PENETRATION AND LOW APPROACH |
USING ADF (TYPICAL) L

—
NOTE: MAINTAIN SPEED AND \
IF ICING IS ANTICIPATED OR IT IS RAINING, MAINTAIN gl s \
A MINIMUM OF 75% ENGINE RPM TO ENSURE THAT
SUFEICIENT AIRFLOW IS AVAILABLE FOR DEICING AND
RAIN REMOVAL FROM THE WINDSHIELD.

LOWER WING FLAPS _
WHEN VFR P 4 N

CAUTION:

Consult the Pilot's Hand- =
book—Jet for the current
approach to your destina-

tion.
i \
e
g

F-86H-1-00-24D™

',.':':.--........-]3{}!.-......._.

o
.
-

Figure 9-2
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INITIAL PENETRATION

SPEED BRAKES—OUT

LANDING GEAR—UP
WING FLAPS—UP

NOTE
* This procedure is based on airplane gross
weight of 16,000 pounds. Increase approach
speed 5 knots for each additional 1000 pounds
of fuel.
| ¢ Maintain altitudes assigned by ATC in prefer-
: ence to JAL chart altitudes.
= ®» Use standard terminology to advise controller

of positions and maneuvers in the pattern.

250 KNOTS IAS

NOTE

® Use power as required
to maintain desired rate
of descent at the speeds
indicated.

* For minimum terrain cov-
erage, lower landing
gear and wing flaps at
initial penetration (be-
low gear- and flaps-
down limit speed); then
maintain 195 knots to
minimum penetration

PENETRATION TURN q

160 KNOTS IAS
LANDING GEAR DOWN

F-B6H-1-00-32E
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RADAR RECOVERY

A L e [ 1 paunos) B (minuTss) (TYPICAL)

40,000 33 . B

35,000 29 " 7

30,000 25 . &

25,000 21 . 5

20,000 17 . 4

15,000 12 . 3 40,000 FEET
10,000 8 . 3

RADAR DESCENT

SPEED BRAKES—OUT
LANDING GEAR—UP
WING FLAPS—UP

IDLE POWER

30,000 FEET SPEED—250 KNOTS IAS

RANGE [MILES) — DISTANCE FROM GATE

*THIS INFORMATION WILL BE SUPPLIED WHEN AVAILABLE.

APPROACH ALTITUDE
SPEED BRAKES—IN
THROTTLE—62% (2%) RPM
SPEED—180 TO 200 KNOTS IAS

20,000 FEET

I
GATE OR TURN ON

LANDING GEAR—UP

WING FLAPS—UP

Ao~ THROTTLE—73% (£2%) RPM
SPEED—180 TO 200 KNOTS IAS

10,000 FEET

FINAL APPROACH

LANDING GEAR—DOWN
WING FLAPS—DOWN
THROTTLE—~73% (+2%) RPM
SPEED—160 KNOTS IAS

GLIDE PATH
SPEED BRAKES—OUT
THROTTLE—73% (+2%) RPM
SPEED—160 KNOTS IAS

10 MILES

F-B6H-1-00-72A
[IT1] PAR GLIDE PATH

Figure 9-3
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TYPICAL
PRECISION APPROACH RADAR
(NO EXTERNAL LOAD)

= T
. -

-
MISSED APPROACH -

’ -
-— 7
— -
- 7

86H-1-00-109

1. DOWNWIND LEG: 3. FINAL APPROACH:

THROTTLE—75% RPM THROTTLE—83% RPM
LANDING GEAR—UP SPEED—160 KNOTS IAS NOTE
== (e] — 'WN . 2an '
;:‘Er;g ;;;‘:'ESETN S PRSP0 o If fuel is critically low, request an emergency
2. BASE LEG: 4. INTERSECTING GLIDE PATH: PAR pattern and delay lowering gear until

final approach.
THROTTLE—80% RPM SPEED BRAKES—OUT on PP
LANDING GEAR—DOWN THROTTLE—83% RPM ;
SPEED—180 KNOTS 1AS SPEED—160 KNOTS IAS e All turns are double-needle-width.
PERFORM LANDING COCKPIT CHECK

TIME: 8 MINUTES

Figure 9-4
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2. Line up visually with centerline of runway.

3. Directional indicator—Rotate course index until
runway heading is aligned with top of dial.

4. Attitude indicator—Adjust reference airplane for
level indication by aligning it with index on each side
of instrument face.

5. Windshield rain and ice removal (anti-icing) switch
—oN, if icing is expected.

6. Windshield and canopy defrost handle—INC. as
needed.

7. Check engine instruments and recheck all flight
instruments.

INSTRUMENT TAKE-OFF.

1. Maintain runway heading.

2. As airplane breaks ground, immediately establish
an initial climb attitude on attitude indicator at a rate

of 500 fpm.
Warac
202207 i the indication of either the
J-8 or MM-2 attitude indi-
cator will result from accelerations or decelera-
tions. It will appear as a slight climb indication
after a forward acceleration and as a slight dive
indication 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 about 1'% horizon
bar widths will normally be noticed; however,
the exact amount of error will depend upon the
acceleration and elapsed time of each individ-
ual take-off. The erection system will automat-
ically remove the error after the acceleration
ceases.

A slight amount of pitch error

3. Landing gear handle—uP as soon as altimeter indi-
cates a gain of altitude,

INSTRUMENT CLIMB.

1. Wing flap handle—up at 160 knots IAS with a 1500
fpm climb established.

2. Holding a 1500 fpm rate of climb, accelerate to best
VER climbing speed.

3. Do not turn until 500-foot altitude above terrain is
reached.

4. Limit angle of bank in turns to 30 degrees.

5. Maintain a careful watch for tail-pipe temperature
rise for indications of intake duct icing while flying in
visible moisture,

9-8
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INSTRUMENT CRUISING FLIGHT.

Use normal technique and procedure for instrument
cruising flight.

RADIO-NAVIGATION EQUIPMENT.

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, its reliability at high altitudes is con-
siderably reduced by thin overcasts, haze, and dust. For
this reason, the automatic 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 trans-
mitting. With the function switch turned to the ANT.
position, the antenna of the radio compass serves as a
normal low-frequency receiver. Use of the loop provides
better reception during extreme static conditions.

- F-86H-1-00-64A
ﬂ AWarning &
It is imperative during descents that altimeter be ac-

curately read, with particular attention given to the 1000-
foot and 10,000-foot indexes.
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DESCENT.

It is not recommended that descents at high Mach num-
ber 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 recom-
mended.

MNOTE The windshield and canopy defrost system pro-
vides 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
completely 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 encoun-
tered as power is reduced for landing, vision through
the windshield side panels may be necessary during
touchdown and roll-out.

NOTE Turn off windshield rain and ice removal (anti-
icing) system after landing, to prevent wind-
shield cracking.

Recommended Procedure.

For typical descents, proceed as follows:

1. Speed brake switch—ouT. [Return switch to HOLD
(neutral) position after speed brakes are fully extended.]

2. Throttle—IDLE.

Section IX

NOTE 1n steep dives during high rates of descent with
idle power and speed brakes out, the horizon
bar of the attitude indicator rises to a very high
position, making accurate determination of pitch
angle very difficult, The airspeed indicator
becomes very important in limiting the pitch
angle under these conditions.

3. Limit angle of bank to 30 degrees.

o A descending turn at a high rate

of descent becomes progressively

more difficult to control as bank angle is

increased, and there is danger of falling into an
uncontrolled spiral unless caution is used.

INSTRUMENT LETDOWNS.

On IFR cross-country flights, the letdown procedure at
destination should be checked and fuel allowances made
as part of preflight planning. For letdown procedures
and approaches, see figures 9-1, 9-2, 9-3, and 9-4.

Jet Penetrations and Low Approaches.

Jet penetrations provide a high-speed and high-rate-of-
descent letdown from cruising altitude to a point where
a VFR approach or an instrument approach can be made.

MISSED APPROACH.

Refer to “Go-around” in Section II for missed-approach
procedure,

ICE AND RAIN

Ice normally adheres to 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 to reduce the airspeed
and to increase the power requirements with consequent

reductions in range.
greatly increase the stalling

5 speed; therefore, airspeed

should be increased during low-altitude flight,
approach, and landing under such conditions.

Heavy ice accumulation will

Icing of the engine air intake area is possible during
operation in weather with temperatures near the freezing
point. A reduction in fuel pressure and rpm with a loss

of thrust (no mechanical difficulties present) can indi-
cate engine icing. A major rise in exhaust temperature
with a decrease in thrust is one of the normal indications

of engine icing on this type of engine.
tive below 95% engine rpm.

Therefore, if 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, indicated by a rise in
exhaust temperature and loss of thrust, the
throttle should be retarded immediately and an
effort made to leave the icing area, because once
ice begins to form, low airspeed and high engine
rpm are most conducive to engine icing.

Engine anti-icing is not effec-
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During take-offs into fog or low clouds, when temper-
atures are at or near freezing, the engine could be subject
to icing. A climb should be made at higher than normal
indicated airspeeds as an additional precaution. The high-
speed performance capabilities of the airplane may be
utilized in preventing icing formations on the flight
surfaces. Flight speeds above Mach .85 ordinarily pro-
vide protection for the flight surfaces in all but extreme
icing conditions. Avoid atmospheric icing conditions
whenever feasible. It is recognized that the most pro-
ficient 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 utilizes available weather
information. If possible, avoid take-offs when the tem-
perature is between —10°C (14°F) and 5°C (41°F) if
fog is present or dew point is within 4°C (7°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) to 5°C (41°F),
the speed of the airplane should be maintained at 250
knots IAS or above to prevent intake duct icing. If
icing conditions are encountered at freezing atmospheric
temperatures, immediate action should be taken as fol-
lows:

1. Change altitude rapidly by climb or descent in layer
clouds, or vary course as appropriate to avoid cloud
formations.

T.0. 1F-86H-1

2. Reduce airspeed to 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.

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 minimum power
setting of 75% engine rpm is necessary for ample clear-
ance. When the windshield overheat 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 sys-
tem should be left on. On most airplanes,i the windshield
rain and ice removal system will provide ample wind-
shield and side panel clearance in most rain conditions.
The system is designed to maintain temperature of the
jet airflow over the winshield 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 I'V.

TURBULENCE AND THUNDERSTORMS

Before entering an area of turbulence and thunderstorms,
throttle and pitch attitude required for the desired pene-
tration airspeed should be established, for they are the
keys to proper flight technique in turbulent air. Throttle

\
\

—

BEST PENETRATION SPEED
\

setting and pitch attitude, if maintained throughout the

storm, must result in constant airspeed, regardless of any

false readings of the airspeed indicator.

e \

F-86H-1-0-61

#F.86H-1 Airplanes AF52-1975 through -1990

+F-86H-1 Airplane AF52-1991 and all later airplanes
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ENGINE SURGE AND FLAME-OUT CAUSED BY
ADVERSE WEATHER CONDITIONS.

The following factors, singly or in combination, can
cause engine flame-out:

a. Penetration of cumulus build-ups with associated
high liquid content.

b. Engine icing of either nose accessory section cover
or inlet guide vanes.

¢. Turbulence associated with penetration can result
in excessive nose-up angles of attack, causing marginal
engine performance.

d. Above 40,000 feet, the surge margin of the engine
is reduced, and there is poor air distribution across the
face of the compressor.

¢ Flying in turbulence or hail may
increase inlet duct distortion, At

higner altitudes, this distortion can result in
engine surge and possible flame-out. However,

Changed 26 February 1960
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normal air starts may be accomplished, as out-
lined in Section IIIL.

Areas of turbulent air, hailstorms, or thunderstorms
should be avoided whenever possible, because of the
increased danger of engine flame-out. If these areas can-
not be avoided, the engine anti-icing system should be
turned on before weather penetration. The exhaust tem-
perature gage should be monitored continuously during
weather penetration. The engine anti-icing system pre-
vents the formation of ice and is not a deicer. When-
ever possible, icing conditions should be anticipated in
advance and the anti-icing system should be turned on
to warm up the engine air inlet. If ice has already begun
to build up before the anti-icing system is turned on,
reduce throttle setting to minimize the danger of internal
engine damage until all ice has broken off and been
ingested by the engine. When the presence of ice is no
longer evident, check the engine with the throttle at
1DLE, and then advance the throttle to any desired setting.
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Section IX

NIGHT FLYING

There are no specific techniques for flying this airplane at night which differ from those required for daylight

operation.

COLD-WEATHER PROCEDURES

While still a factor for successful cold-weather opera-
tion, cold-weather postflight preparations are consider-
ably reduced with jet engines because of the lack of oil
dilution requirements and other difficulties associated
with reciprocating engines. Icing conditions are not con-
sidered here. For information on icing problems, refer
to “Ice and Rain” in this section. To hasten preflight
inspection and ensure satisfactory operation for the next
flight, normal operating procedures outlined in Section 11
should be followed, with the following additions and
exceptions:

BEFORE ENTERING AIRPLANE.

1. Check that all surfaces, controls, ducts, shock struts,
drains, etc, have been cleared of snow and ice.
removed from the wings, fuse-

Waraing
lage, and tail before flight.

Depending on the weight and distribution of
the snow and ice, take-off distances and climb-
out performance can be adversely affected. The
roughness, pattern, and location of the snow and
ice can affect stall speeds and handling character-
istics to a dangerous degree. In-flight structural
damage also may result, due to the vibrations
induced by unbalanced loads of accumulated ice
and snow.

Check that all snow and ice is

2. Inspect lower portion of engine compressor section
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 sections, 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 freezing,

ON ENTERING AIRPLANE.

On entering airplane, make sure that canopy can be fully
closed.

STARTING ENGINE.
’ When switching from the emer-
gency to the main fuel system after
a manual start, engine surge will occur, the mag-
nitude depending upon how cold engine oil
temperature is. In cases where the airplane has
stood for long periods at extremely low outside
air temperatures, overspeed can result when the
switch-over is made. After a manual start, care
should be taken to operate the engine on the
emergency fuel system long enough to ensure
safe operation on the main system before take-
off. When switching over to the main fuel sys-
tem, 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 move out of
control.

WARM-UP AND GROUND CHECK.

Because of low outside air
temperatures, the thrust devel-
oped at all engine speeds is

noticeably greater than normal. Make sure air-

plane is tied down securely and wheels are
chocked before attempting a full-power run-up.

1. Turn on cockpit heat, and canopy and windshield
defrosting system, as required, immediately after engine
starts.

2. Check flight controls, speed brakes, rudder trim tab,
and aileron and horizontal tail trim for proper operation.

NOTE cycle flight controls four to six times on both
the normal and alternate systems. Check hydrau-
lic pressure and control reaction.

TAXIING.

1. Avoid taxiing in deep snow, as taxiing and steering
are extremely difficult and the brakes may freeze.
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F-86H-1-00-65A

CAUTION
Make sure all instruments have warmed up sufficiently

to ensure normal operation. Check flight instruments for
sluggishness during taxiing.

2. Increase interval between airplanes while taxiing
at subfreezing temperatures, to ensure safe stopping dis-
tance and to prevent icing of airplane surfaces by melted
snow and ice in the jet blast of a preceding airplane.

3. Minimize taxi time to conserve fuel and reduce
amount of ice fog generated by engine.

BEFORE TAKE-OFF.

Make full power check if on a dry, clear runway; how-
ever, if take-off is started on ice or snow, make check
during the initial part of the take-off roll. Do not attempt
to hold the brakes while the engine is accelerating and
the take-off roll is beginning, because loss of control is
likely to result if one wheel begins to slide ahead of the
other.

TAKE-OFF.

At low temperatures, excessive tail-pipe temperatures
may result at high engine speeds and zero or low ram-
air pressures. Therefore, exhaust temperatures may be
a limiting factor for take-off rpm during the first part
of the take-off roll. Any reduction in engine speed neces-
sary to reduce exhaust temperature to permissible limit
will be more than compensated for by the thrust augmen-
tation resulting from increased air density; e.g., 100 per-
cent rated thrust is reached at 94% rpm at —18°C (0°F)
and at 88% rpm at —54°C (—65°F). Refer to take-off
distance charts in Appendix L.

9-12
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NOTE This airplane may be safely taken off with light
frost on the lifting surfaces.

AFTER TAKE-OFF.

1. After take-off from a wet snow-covered or slush-
covered field, operate landing gear and wing flaps
through several complete cycles to prevent their freezing
in the retracted position. (In cold weather, expect con-
siderably slower landing gear operation due to stiffening
of all lubricants.)

Caution

ation.

Do not exceed gear- and flaps-
down limit speed during the oper-

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 last for
only 3 minutes of deicing operation, make sure
fuel filter ice warning light burns steadily before
moving the deicing switch to DE-ICE.

DESCENT.

NOTE The windshield and canopy defrosting system
heats the transparent surfaces enough to effec-
tively eliminate frost or fog during descent.

Check engine operating temperatures during descents
and in traffic pattern, as low temperatures are common
at low altitudes because of frequent temperature inver-
sions.

APPROACH.
Heavy ice accumulation will
greatly increase stalling speed;

therefore, extreme caution

must be exercised when landing under such con-
ditions, and approach speed should be increased.

1. Make normal pattern and landing, but allow for
flatter glide because of thrust augmentation caused by
extremely low surrounding air temperatures.

2. Turn off all unnecessary electrical equipment at

#F.86H-1 Airplanes AF52-1975 through -1 983
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least one minute before final approach, to reduce battery
load when rpm is lowered and generator cuts out.

3. Pump brake pedals several times.

AFTER LANDING.

If snow and ice tires are installed, apply brakes smoothly
and steadily to the point just short of locking wheels;
then release and apply brakes intermittently and care-
fully to keep treads from filling and glazing over.

NOTE The best technique for obtaining minimum
ground roll 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.

Section IX

BEFORE LEAVING AIRPLANE.

1. If 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 tanks. Every effort should be made during servicing
to prevent moisture from entering fuel system.

3. Check that battery is removed when airplane is
parked outside for any extended period of time or at
temperatures below —29°C (—20°F) for more than 4
hours.

4. Make sure that protective covers are installed on
pitot head, canopy, and intake and exhaust ducts.

HOT-WEATHER AND DESERT PROCEDURES

Hot-weather and desert procedures differ from normal
procedures mainly in that additional precautions 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 systems (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 temperatures. 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 tem-
peratures.

1. Run up engine to 100% rpm with fuel system selec-
tor 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 emergency fuel-on indicator light comes
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 operation
is satisfactory.

, Be prepared to retard throttle

immediately if engine speed should

exceed 100% rpm. If engine overspeeds (104%

rpm or more), shut down engine and do not fly

the airplane, since engine overhaul will be neces-
sary.

5. Move fuel system selector switch to NORM position,
to return to main fuel system operation. Check that emer-
gency fuel-on indicator light goes out.

6. Move fuel system selector switch to TAKE OFF. Check
that take-off switch-on indicator light is on.

MNOTE If airplane is based at a field where normal
temperature range is above 100°F, the emer-
gency regulator should be reset to give 100%
rpm at the maximum outside air temperature.

@ At high outside air temperatures, it may be neces-
sary 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 main-
tain exhaust temperature within limits.

TAKE-OFF.

The increase in required take-off distances commonly
associated with hot-weather operation of airplanes with
reciprocating engines is even greater when the airplane
is powered by a jet engine. Refer to take-off distance
charts in Appendix L.
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AFTER TAKE-OFF.

Follow normal flight procedures, being particularly care-
ful to maintain a power setting that will keep exhaust

temperature within its prescribed limits.
To avoid electrical and electronic

&’
Md equipment failures due to over-

heating of this equipment, avoid as much as
possible, flight at Maximum Power for periods
in excess of 3 minutes, at altitudes below 8000
feet whenever the sea-level ambient temperature
is 80°F or above.

T.0. 1F-86H-1

APPROACH AND LANDING.

1. Maintain recommended indicated approach and
touchdown speeds. Because of high outside air tempera-
tures, speed relative to the ground will be higher than
normal.

2. Expect a longer landing roll because of higher
ground speed at touchdown.

BEFORE LEAVING AIRPLANE.

1. 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.
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INTRODUCTION. figuration of the airplane. If the recommended settings

are maintained, this type of presentation gives a direct
indication of the fuel and time required to cover a given
distance with the decrease in weight accounted for as
fuel is consumed. For cruise at Mach numbers other than
those given on the profile charts, the graphical charts
should be used for flight planning. The graphical charts
supply cruise performance data throughout the operat-
ing range of the airplane. For flight planning where
accurate results are mandatory, the graphical data should
be used. All charts are based on NACA Standard Day

The flight performance charts in this section provide
the pilot with data for flight planning purposes. Two
types of charts are included: (1) profile-type charts for
maximum range, endurance, and Maximum Continuous
Thrust operation, and (2) graphical charts for take-off,
climb, nautical miles per pound of fuel, descents, and
landings. The data presented on all charts pertains to
the -3A, -3D, and -3E engines (with modulated inlet
guide vanes). The profile-type charts are a supplement
to the graphical data and facilitate flight planning by

reducing the computations that must be made. These conditions. When applicable, temperature corrections for
charts are based on the recommended climb and cruise nonstandard atmosphere have been included on the
settings shown on the profile for the particular load con- charts.
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AIRSPEED CONVERSION
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NOTE Because of gross weight variation between air-
planes (which occurs from production changes
and field modifications), weights presented on
the profile charts in this handbook may not cor-
respond exactly to your airplane. If these weight
differences exceed about 2 percent, the graphical
charts (climb and nautical-miles-per-pound-of-
fuel) should be used for the most accurate per-
formance data.

AIRSPEED CORRECTIONS.

IAS —Indicated airspeed is the reading taken from the
airspeed indicator.

CAS—Calibrated airspeed is indicated airspeed corrected
for installation effects.

EAS—Equivalent airspeed is calibrated airspeed cor-
rected for compressibility effects,

TAS—True airspeed is equivalent airspeed corrected for
atmospheric density.

TGS—True ground speed is true airspeed corrected for
wind.

INSTALLATION CORRECTION.

Because of the position of the pitot-static boom and the
installation error of the units in the airspeed indicating
system, an airspeed correction must be made. This cor-
rection can be made by using the chart in figure A-1.
Apply the correction shown to the indicated airspeed
(IAS) to obtain calibrated airspeed (CAS).

COMPRESSIBILITY CORRECTION,

Equivalent airspeed (EAS) is calibrated airspeed (CAS)
corrected for compressibility effects. Though the differ-
ence between EAS and CAS is negligible at low speeds
and low altitudes, impact pressure upon the pitot tube
at high speeds increases, causing the airspeed indicator
to show values above normal. The correction factors
shown in the compressibility correction table (figure
A-1) should be subtracted from calibrated airspeed to
determine equivalent airspeed.

AIRSPEED CONVERSION.

An airspeed conversion graph (figure A-1) is provided
to change calibrated airspeed (CAS) directly to true
airspeed (TAS). Indicated airspeed (IAS) must be
changed to CAS before entering the chart, The chart
shows true airspeed for NACA Standard Day only. TAS
(which is EAS corrected for atmospheric density) can be
computed for nonstandard days by use of the navigation
computer or the AN5834-1 dead-reckoning computer
(formerly the E6B) when Mach number and outside air
temperature are known,

A-4
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MACH NUMBER CORRECTION.

To convert true Mach number (as read from the Appen-
dix performance charts) to indicated Mach number (as
read from the airspeed and Mach number indicator),
use the Mach number correction chart shown in figure
A-1, The difference between indicated Mach number and
true Mach number at speeds below .85 Mach is negligible.

MB-8 COMPUTER.

The MB-8 computer consists of three metal and two
plastic disks of which the three metal disks supplied
through regular Air Force channels (refer to foreword),
are a standard item, good for any airplane; however,
they are useless without the plastic “data” disks, since
the plastic “data” disks contain the airplane performance.
The MB-8 computer is designed to solve simple level-
flight cruise control problems for jet aircraft. However,
exclusive use for preflight planning is not recommended,
since under normal conditions, the use of the Flight
Manual results in far more comprehensive results. The
greatest advantage of the computer lies in its simplicity
of operation and convenient size; therefore, certain com-
promises which impose limitations are involved. The
computer is designed for an average gross weight. This
will result in a lower-than-indicated miles per pound of
fuel with a subsequent higher rate of fuel flow at the
beginning of flight and a higher-than-indicated miles per
pound with a subsequent lower rate of fuel flow during
the final portion of the flight, giving an average miles
per pound as indicated on the computer.

The back or “tabulator side” (figure A-2) of the MB-8
computer shows the cruise data in the “MAX RANGE”
window, listing combinations of fuel remaining at
selected pressure altitude. This data can be used as a
quick range check for various quantities of fuel remain-
ing at altitude. Range data for both optimum cruise and
cruise at constant altitude is given, thereby providing
a quick and yet fairly comprehensive picture of the
range potential. This data is very similar to the informa-
tion given in the optimum return profile of the Flight
Manual. A second window displays the time, fuel, and
distance required for climb or descent, while a third
window frames the recommended altitude-speed schedule
for these maneuvers. Notice that a black background is
used for one configuration, while the other has a white
background.

Turn to the front or “working side” of the computer
and begin at the center, working toward the outer edge.
Keep in mind the six factors of range:

1. Speed (Mach number)
. Altitude

Fuel

. Distance

Time

. Wind
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Notice the opposing “pie-shaped” windows which allow
the center plastic disks to show through. The black-
bordered window is for the black background data, and
vice versa, Notice that the window is divided into alti-
tudes, with an index line through the center of the win-
dows. The outer edge of this first (metal) disk is
divided into a logarithmic scale labeled “FUEL QUAN-
TITY—POUNDS” (referred to as the fuel disk). With
this type of scale, the “1000” mark can mean 1, 10, 100,
1000, or 10,000 pounds, etc, depending on the magni-
tude of the other factors in the range problem. Using
the tab provided, rotate the fuel disk counterclockwise
so that the index line for any selected altitude passes
across the speed lines which show through the respective
window. The first speed line encountered is the recom-
mended speed for maximum range. Further counter-
clockwise rotation results in passing over increasing
speeds until the maximum speed line in the series is
reached. In progressing from speed for maximum range
to maximum speed, the index passes over a speed line
coded as a solid dot with a vertical line passing through
it. This is the computer setting for maximum endurance.
The speed for maximum endurance is quoted at the
extreme right of the maximum range speed line, This
coded point is used together with the quoted speed to
obtain maximum endurance information. Another coded
speed line (diamond with a vertical line) is the max-
imum speed for Normal Power (Maximum Continuous
Thrust). To help understand the position of these speed
points on the computer, examine a typical nautical-miles-
per-pound-of-fuel (specific range) curve which presents
these same speed points graphically.

NOTE The speeds shown on the MB-8 computer are
CAS or true Mach number; therefore, any indi-
cated speeds should be corrected for installa-
tion error before speeds are entered on the
computer. Because of numerous variables and
possible modification of the airspeed indicating
system, the indicated airspeed and Mach number
are not incorporated in the MB-8 computer.

The second disk (plastic) is a performance data disk
around which is placed a logarithmic scale labeled “AIR
NAUTICAL MILES.” Refer to this disk as the “dis-
tance disk.” The placement of the speed lines previously
described maintains the proper relationship between the
distance and fuel disks. Note that any specific relation-
ship between the fuel and distance disks for a selected
ship between the fuel and distance disks for a selected
air miles per pound of fuel; ie., the air miles at the
1000-pound mark are actually nautical air miles per 1000
pounds of fuel, The tab on the distance disk is a special
shape with the straight edge of the tab acting as a
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“wiper” or cursor on the third (metal) disk. Mention
will be made of this cursor in the discussion of the
“time" disk.

The third disk of the front face of the computer is
referred to as the “time disk.” On this disk is printed a
series of concentric scales, of which the inner scale is
labeled “HOURS—MINUTES.” The succeeding scales
are speed scales (Mach number or calibrated airspeed)
for selected altitudes, i.e., altitudes corresponding to the
altitudes listed on the fuel disk.

NOTE Make sure when the computer is assembled that
this disk displays speed in the same terms as the
speed appearing in the window of the fuel disk:
either Mach number or CAS.

Notice the large black triangle on this disk, labeled
“TAS—KNOTS,” with the apex at the 60-minute mark
of the time scale, For standard atmosphere conditions,
the true airspeed in knots may be obtained from the dis-
tance disk opposite this TAS triangle. That is, when the
distance disk cursor is aligned with a speed (Mach num-
ber) on the time disk, at some altitude, the correspond-
ing true airspeed is indicated by the TAS triangle (using
the distance scale as a speed scale). This conversion
feature is useful in making corrections for wind.

WIND CORRECTIONS.

The front face of the computer can be adjusted for wind
in the following manner:

a. Do not change the relationship of the fuel disk and
the time disk. Pinch the fuel disk tab against the outer
edge of the time disk. This will still permit rotation of
the distance disk.

b. Rotate the distance disk until the ground speed
(TAS + wind) on the “AIR NAUTICAL MILES” scale
of the distance disk is aligned with the TAS triangle.
The “AIR NAUTICAL MILES” scale then becomes
ground nautical miles, and the fuel required to travel
any ground distance is obtained from the fuel disk, while
the time is read from the time disk.

appearing in the window of

s the fuel disk and on the time

disk under the index cursor no longer apply.
The original Mach number must be maintained
in flight.

The Mach numbers now

c¢. To determine the winds while in flight, a system
of check points can be utilized, Rotate the distance disk
until the distance between check points is aligned with
the elapsed time on the “MINUTES” scale of the time
disk, The ground speed is then read on the distance disk
opposite the TAS triangle. The fuel required to travel
any selected ground distance is obtained from the time

A-5



Appendix | T.0. 1F-86H-1

MB8-COMPUTER

PLACE DESIRED CLIMB OR

-—r—— . DESCENT ALTITUDES OVER
40 = st ' THE TABULATOR WINDOW.
CLIMB AND DESCENT S CHECK ARROWS TO DETER-
TABVLATOR: WINDOW 1:*2&, e : MINE CLIMB OR DESCENT.
P 0\‘}1"“)“ -
7 %
L CLIMB AND
CLIMB AND DESCENT T e i, L po n:or U:E:::E?gﬁ;f:
METAL DISC (ONE OF iy 27 IN DISC A
THE THREE STANDARD ;. é‘f ~a SPUE MIL-C-2543% . GROOVE.
METAL DISCS) ———— & .‘é STANDARD DAY
| W e
I —
&5
| e
LINE UP THESE TRI- {4 3>
ANGLES TO OBTAIN i MrEs pARE NO LINE UP SLOT WITH
N e \ 3% GROOVE ON PIN, AND
SCHEILE Y S G SLIDE DISC TO DIs-
\ A= a ", e ASSEMBLE.
= it :}",‘q '-‘o U apg WE] ,w we \::)“:"‘\‘*
20 g 3 “‘l\::l'l e - c“‘\““ oo
CLIMB AND DESCENT % o ‘°:Jx 1> we | e S T
PLASTIC DISC (ONE %% oy it | ‘.',u.;!;\;.,;ﬂ /
OF THE TWO PLASTIC %y N 4000 51 ||
DATA DISCS) MAKE ,‘}4:. :
SURE YOU INSTALL IT D5 S, JONVE XVW e “MAX RANGE" TABULATOR
WITH THE PROPER CON- N & _\‘/ WINDOW
FIGURATION SHOWING —— - Bgipg=s® "

H“Innsm —h

235-340-1A

DISTANCE DISC CURSOR ——

— FUEL DISC TAB

——DISTANCE DISC (ONE OF
THE TWO PLASTIC DATA
DISCS)

WHEN YOU ASSEMBLE THE

COMPUTER, MAKE SURE

THAT:

* THE DISC FOR THE RIGHT
CONFIGURATION IS USED.

; : roun / NN
« THE SPEEDS ON THE OUT- it \\\\\}.& o™ b e, N NN — SPEED (MIN) LINES
SIDE DISC AGREE WITH Fal/y & Q‘\\\ . FLGHT G\ INCREASE COUNTER-
THE SPEEDS SHOWING VI COMPUTER = XA CLOCKWISE
THROUGH THE WINDOWS, /g ¥ it ol
MACH NO. WITH MACH Lg- & SPIC. MiIL-C-25429

NO. OR CAS WITH CAS.

ALTITUDE WINDOWS

= {MATCH THE ALTITUDES

ﬁ & 5% L1 SHOWN ON THE DISTANCE
DISC CURSOR)

T L]
L
b

TIME DISC (ONE OF THE
THREE STANDARD METAL
DISCS)

1178 |

0L 4

" =t — READ NAUTICAL MILES PER
THIS WINDOW IS FOR THE 3 ’ § dhan Sposd ot Va3 g 1000 POUNDS OF FUEL
CONFIGURATION WITH THE \ Z 2 s N ek ranc RS AN OPPOSITE THIS LITTLE
BLACK BACKGROUND AND mmg-gg;gg & / ARROW.
WHITE PRINTING. — T, Guckod, W o = ARG

\‘:%ti\ /¢
”r@y‘”uh,ﬁ“\}\\h \‘\\,\\'f‘ i —— INDEX LINE (LINE IT UP

: \_. /) 2
TAS TRIANGLE 1t N WITH THE DESIRED CRUISE
qu I'II] {"!‘\ MACH NUMBER.)

REMEMBER THESE SYMBOLS N i FUEL DISC (ONE OF THE
' THREE STANDARD METAL
DISCS)

WHEN SETTING A SPEED
IN THE WINDOWS.

F-B6H-1-83-275

Figure A-2



Appendix |

disk. The Mach numbers appearing in the window of
the fuel disk no longer apply and should be ignored. The
original Mach number must be maintained,

FUEL FLOW CORRECTIONS.

Variations in the fuel consumption characteristics due to
battle damage, small changes in configurations, differ-
ences in engines, formation flight, etc, may be accounted
for in the following manner:

a. Determine the fuel flow from the flowmeter.

b. Do not change the relationship of the distance disk
and the time disk (set from ground speed).

c. Rotate the fuel disk until the rate of fuel flow,
read from the flowmeter, is aligned with the TAS
triangle.

d. Determine distance and time for selected fuel quan-
tities from the respective disks.

SUMMARY.

Variations in rate of fuel flow of an average magnitude
of +5 percent of that indicated on the computer can be
expected on the initial portion of the flight and —5
percent on the final portion when flying at the Mach
_ number recommended for maximum range, These varia-
tions show up plainly when the maximum range shown
on the tabulator side of the computer is compared with
the range obtained on the fuel-distance side. The tab-
ulator side will indicate a greater distance because this
data considers the change in airplane gross weight as
fuel is consumed, whereas the indicated specific range
on the fuel-distance side of the computer is an average
value and results in a slightly conservative distance. The
true airspeeds presented on the computer are based on
standard atmospheric conditions. An allowance for the
difference in this true airspeed and the true airspeed for
the actual atmospheric condition can be made by the wind
correction method described previously, The rate of fuel
flow is also based on standard atmospheric conditions.
However, the difference in fuel flow need not be cor-
rected, since the air range calculated on the flight com-
puter is normally independent of air temperature when
the Mach number is properly indexed.

CROSS-WIND CHART.

The cross-wind chart (figure A-3) is used to obtain the
equivalent head wind for cross winds from 0 to 60 knots
and up to 90 degrees from airplane heading. The equiva-
lent head wind is used in the take-off and landing
charts to determine distances with wind. Refer to Sec-
tion 1I for recommendations and suggested techniques
for take-off and landing with a cross wind.

T.0. 1F-86H-1

TAKE-OFF.

Take-off performance is affected by a large number of
variables, i. e., temperature, altitude, gross weight, and
wind, as well as runway surface, use of brakes for direc-
tional control, and engine condition. Charts including
these variables are provided for take-off distance, accel-
eration distance and speed, and stopping distance or
refusal speed. Increases in any of these variables except
wind tend to increase take-off ground roll to a point
where a take-off in which normal techniques are used
may not be successfully accomplished in the available
runway length, The last point where a decision to stop
or take off can be made is called the go, no-go distance
point and can be determined by the combined use of the
take-off and acceleration distance charts and the refusal
speed chart, When used separately, the take-off charts
show distances for ground roll as well as total distance
required to clear a 50-foot obstacle, the take-off accelera-
tion charts show the speed-distance relationship during
the ground-roll portion of take-off, and the refusal speed
charts show the combined distance traveled in accelera-
tion to any given refusal speed, and the distance required
for a full stop.

TAKE-OFF DISTANCES.

Two take-off distance charts are presented: The chart
for flaps down 20 degrees (figure A-5) is used with the
EX-10 bomb or the 1000-pound GP bomb with the
T-142 fin configuration because of the limited flap
travel, and the chart for flaps full down (figure A-4) is
used for all other configurations. These charts include
the recommended indicated airspeeds (IAS) versus gross
weight for nose wheel lift-off, take-off, the 50-foot
obstacle speeds, and the initial stall warning speeds.
Take-off distances are shown, using normal take-off tech-
nique on a dry, hard-surface runway. Changes in con-
figuration are compensated for if the gross weight at
take-off is considered. Use of the charts is explained by
a sample problem.

NOTE 1: is difficult to obtain accurate results with
an accumulative error of less than 300 feet when
computing take-off and landing distances. There-
fore, follow the grid and guide lines carefully
to keep the error to a minimum.

TAKE-OFF ACCELERATION.

The take-off acceleration charts. (figures A-6 and A-7)
give ground-roll distances required to accelerate to any
desired indicated airspeed using Military Thrust, Check-
point speeds may also be determined for specific ground-
roll distances at prevailing take-off conditions. Use of
the charts is explained by a sample problem.

A-7
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REFUSAL SPEEDS.

The highest indicated airspeed to which the airplane can
accelerate and then stop in the available runway length
is called the refusal speed. This speed is obtained from
the refusal speed charts (figures A-8 and A-9) for the
prevailing take-off conditions and runway length. The
refusal speed charts are based on a Military Thrust
acceleration to the refusal speed, and then normal brak-
ing to a stop on a dry, hard-surface runway, without use
of speed brakes. The speed brakes will reduce the dis-
tance required to stop and should be used if possible.
The ground-roll distance required to accelerate to refusal
speed can be found on the take-off acceleration charts
(figures A-6 and A-7). Use of the charts is explained by
a sample problem.

GO, NO-GO SPEED AND DISTANCE.

The go, no-go distance and the corresponding go, no-go
speed form the maximum allowable ground-roll and
minimum-speed combination that will permit either a
take-off or a complete stop in the remaining runway
length. For example, if the indicated airspeed (IAS)
falls below the go, no-go speed at the go, no-go distance
point, the take-off should be discontinued. If the IAS
is above the go, no-go speed, the take-off may be
continued.

Perform the following steps to obtain the go, no-go speed
and distances.

a. With available runway length and effective wind,
enter ground-roll distance scale on the take-off distance
chart, and proceed to gross weight and then to field pres-
sure altitude. Note the temperature on the temperature
scale. This procedure assumes that the take-off would be
made in exactly the available runway length. Obviously,
obstacles at the end of the runway should be considered
when establishing the available runway length. If step a.
results in a temperature beyond the chart limits, it is
an indication that the available runway length is in
excess of the distance required to take off even under the
most adverse conditions. To obtain the desired informa-
tion, select the highest temperature shown for the field
pressure altitude and proceed with steps b. and c.

b. Use maximum temperature obtained from step a.
to enter refusal speed chart, and obtain a refusal speed
corresponding to available runway length used in step

T.0. 1F-86H-1

a. This is the speed to which the airplane can accelerate
and still stop in the available runway length. To deter-
mine the maximum distance down the runway that this
speed can occur, proceed to step .

¢. With temperature obtained from step a. and speed
from step b., obtain ground-roll required to accelerate to
desired speed from the take-off acceleration chart, This,
then, is the go, no-go distance point, Acceleration check-
point distances can be determined by following the guide
line to intersections with lower speeds and obtain the
corresponding check-point distances.

NOTE This procedure shows how the charts are used
to obtain the go, no-go distance and speed for
a minimum acceleration condition. Normal con-
ditions permit take-offs in shorter distances at
improved acceleration rates which give higher
go, no-go speeds. These values may be extracted
from the refusal speed chart, while auxiliary
check-point distances and speeds can be obtained
from the take-off acceleration chart, using the
exact runway temperature and altitude.

RUNWAY DISTANCE MARKING SYSTEM.

The numbering and placement of runway distance
markers reflect the distance remaining to the end of the
runway. The following procedure is recommended for
use of runway distance markers in checking take-off per-
formance.

a. Determine go, no-go speed and distance.

b. Obtain distance remaining between refusal point
and end of the runway by subtracting go, no-go distance
from runway available.

c. Establish go, no-go marker as the marker from
which at least this distance remains to end of runway.
(In accordance with the new marker system on an odd-
length runway, one half of the odd figure over exact
thousands of feet must be added to the distances shown
on the markers to determine the actual distance remain-
ing.)

d. Use take-off acceleration chart to determine accel-
eration check speed. Since the acceleration check marker
is two markers short of the go, no-go marker, the accel-
eration check speed is determined at a distance 2000 feet
less than the go, no-go distance.
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CLIMB PROFILE

DESCRIPTION

The climb profile charts give time required, distance
traveled, and fuel used (based on the recommended

Appendix |

climb speed schedule) for a Military Thrust climb from
sea level for several gross weights. The reduction in
weight due to fuel used during climb is taken into
account. Approximate climb data for climbs between
two specific altitudes may be obtained from these pro-
file charts, but it is recommended that the graphical
climb charts be used for such in-flight climb data.
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rmmreeene 0
14,000 i
DATA AS OF: 1 APRIL 1956
BASID OM: FLIGHT TEST DATA
.

USE

Enter the chart at the altitude at end of climb and go
to the gross weight at start of climb (sea level). Directly
below this point, read the distance traveled and time
required to climb. To obtain the fuel used during climb,
project the point down to the sea-level gross weight
in the lower portion of the chart and determine the fuel
used. The gross weight at the end of climb is the sea-
level gross weight minus fuel required to climb. For
temperatures other than Standard Day, apply the cor-
rections, shown on each graph, to gross weight.

The example shown is for a Military Thrust climb
from sea level to 45,000 feet with a gross weight of
19,000 pounds in the clean configuration.

A is altitude at end of climb.........._._._.__._._45,000 ft
B is sea-level gross weight...._.............._ 19,000 Ib
C is distance traveled in climb............._._68 naut mi

D is time required to climb..........._..__.____ 8.6 min

E is fuel used during climb_...._.___..___.__ ... 630 Ib
B minus E is gross weight at end of climb__._..__.18,370 Ib
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MISSION PROFILE

DESCRIPTION

These charts give the time, fuel, distance, and alti-
tude relationship te maximum range for no-wind
conditions. This relationship is based on a mission se-
quence of take-off, Military Thrust climb, and maximum
range cruise. The fuel curves include a 600-pound
allowance for start, taxi, and take-off, and the fuel
used in climb to each altitude, as well as the fuel re-
quired for maximum range cruise. The time lines in-
clude the time required to climb to cruise altitude but
do not include the time to start, taxi, or take off.

MISSION PROFILE

MILITARY THRUST
CLme

TRUE ALY
MACH 1000
ND. G

ation to climb schedule included.

2. Use Military Thrust for climb. (Refer to Military Thrust climb

chart for detailed information.)
. Cruise at rec ded Mach b

3
4. No allowance or reserve for loiter, descent, or landing.
5. For cruise-climb procedure, maintain a constant RPM and Mach

number.

LEGEND:
Fuel consumed

CEREEY T Time (start, taxi, and take-off not included)
Maximum Continuous Thrust cruise-climb path
—_— Cruise-climb path

Dot as of: 1 April 1956. Based on flight test deta.

A-10

CLEAN
TAKE-OFF GROSS WEIGHT: 18,908 LB
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The line labeled “Initial Climb Path’” shows the dis-
tance traveled and time to climb during the Military
Thrust climb from sea level to cruising altitude, using
the climb speed schedule tabulated at the left of the
chart. The continuation of the initial climb path is the
cruise-climb path based on a constant Mach number.

For some configurations, two cruise-climb paths are
shown: Maximum Continuous Thrust cruise-climb and
best range cruise-climb. Other configurations show
Maximum Continuous cruise-climb only, since this flight
path gives maximum range. The approximate cruise-
climb altitude can be obtained by climbing at the rec-
ommended Military Thrust climb schedule to the

STANDARD DAY
Model: F-86H

Sample Chart

DO NOT USE FOR FLIGHT
PLANNING

500

AIR DISTANCE—NAUTICAL MILES

REMARKS 1. 600-pound fuel allowance for start, taxi, take-off, and acceler-

Engine: J73-GE-3A, -3D, or -3E
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altitude where cruise-climb path and initial climb
path intersect. Level off and set up the recommended
thrust setting and Mach number; the airplane then
automatically seeks its cruise-climb altitude for its
particular gross weight. Maintain this recommended
Mach number and percent rpm throughout the re-
mainder of cruise-climb. For cruise at a constant alti-
tude, set up the recommended Mach number at the
intersection of the climb path and the cruise altitude.
As the flight progresses, the thrust setting must be de-
creased gradually as fuel is consumed in order to
maintain the recommended Mach number.

A cruise table give‘: recommended Mach numbers
and approximate operating conditions for both cruise-
climb procedure and for cruise at constant altitude.
(Cruise-at-constant-altitude data is given for each
5000 feet.)

USE

The chart may be entered with one or more of the
four range factors: time, fuel, distance, and altitude.
By entering the chart with the known factors, the
others may readily be determined. This is for a
no-wind condition.

To determine wind effect upon time, fuel, and dis-
tance, compute the average true airspeed (distance
— time, no wind) and apply wind to TAS to obtain
ground speed (G.S.). Then compute the time with wind
(distance — G.S.). Re-enter the profile at the cruising
altitude and the computed time with wind to deter-
mine the fuel required with wind.

SAMPLE PROBLEM 1

Using the example shown, find the fuel required,
time, necessary speed, and power setting to cruise
500 nautical miles at 30,000 feet with a head wind of
60 knots in the clean configuration.

a. Enter at 500 nautical
miles and 30,000
feet to obtain
Time (nowind) ... 1 hr 11 min (1.18 hr)

b. Air distance due to
wind (1.18 XX 60) ... ... 71 naut mi

c. Total air distance
with head wind (500 + 71) ... 571 naut mi

d. Re-enter the profile with
the air distance with wind

Appendix |

and move to the cruise
altitude (30,000 feet) to
obtain the fuel required
WIHH WINE ... s 2950 Ib
and time required with wind .1 hr 21 min

e. Determine cruise speed
from table ... ... e 72 Mach No.

f. Determine cruise thrust
setting fromtable ... 80% to 79% rpm

Note that if this flight had been made at 41,000 feet
cruising altitude, the time and fuel required would
have been less with the same head wind.

SAMPLE PROBLEM 2

Determine the maximum distance flyable, using
clean airplane with 3660 pounds of fuel and a 60-
knot head wind. (Hint: Use best range cruise-climb.)

a. Enter at 3660 pounds
of fuel and obtain
maximum air distance
at cruise-climb
(nowingd) = v

... hr 57 min (1.77 hr)

... 948 navut mi
b. Time (no wind)...............

c. Air distance due to
head wind (1.95 X 60) ... .. 117 navt mi

d. Maximum range with
head wind (948 — 117) ...

e. Determine cruise-climb

831 navut mi

speed from table ..........................84 Mach no.
f. Determine cruise thrust
setting fromtable ..........................88% rpm

Note: No reserve for descent or landing has been
included.

F-86H-1-93-80E
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HIGH-SPEED PROFILE

DESCRIPTION

The high-speed profile (formerly intercept profile)
shows the fuel necessary to fly a given distance at
a desired altitude in @ minimum amount of time, start-
ing with a Military Thrust climb to altitude, and then
using Normal Thrust (Maximum Continuous Thrust) for
cruise. The high-speed profile is similar to the mission
profile in use; however, its use should be restricted to
flights where time is the important factor, while the
mission profile is employed for maximum-range flights.

The fuel curves include a 600-pound allowance for
start, taxi, take-off, and acceleration to climb schedule,
plus the fuel used in climb to each altitude, as well as
the fuel required for Maximum Continuous Thrust
cruise. The time lines include the time required to climb
to cruise altitude, but do not include the time to start,
taxi, or take off.

HIGH SPEED PROFILE

Dats a3 of: | Apeil 1954
MILITARY THRUST Bosed on FLIGHT TEST
Cuma

TRU
AL

815

REMARKS 1. 600-pound fuel allowance for start, taxi, take-off, and oc-

to climb sch

2. Use Military Thrust for climb. (See Military Thrust climb chart

for detailed information. )
3. Cruise at Maximum Continuous Thrust [96% rpm).

4, Mo allowance or reserve for loiter, descent, or landing.

LEGEND:
————— Fuel consumed

L Y Time (start, toxi, and take-off not included)
Maxi Conti Thrust cruise-climb path
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No fuel reserve for descent or landing has been
included.

The line labeled "“INITIAL CLIMB PATH" shows the
distance traveled and time consumed during the Mili-
tary Thrust climb from sea level to cruising altitude,
using the climb speed schedule tabulated at the left of
the chart. The continuation of the initial climb path is
the cruise-climb path based on Maximum Continuous
Thrust operation.

A cruise table gives approximate operating condi-
tions along with the true Mach numbers for both cruise-
climb procedure and constant-altitude cruise at every
5000 feet for Standard Day conditions. Observe the
recommended exhaust gas temperature limits shown
in Section V. For cruise at constant altitude, set up the
recommended thrust setting at the intersection of the
climb path and cruise altitude. As the flight progresses,
the Mach number increases.

STANDARD DAY
Model: F-B6H
Engine: J73-GE-3A, -3D, or-3E

CLEAN

TAKE-OFF GROS5 WEIGHT: 18,908 LB
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F-86H-1-53-278
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USE

Like the mission profile, the high-speed profile may
be entered with one or more of the four range factors:
time, fuel, distance, and altitude. By entering the
chart with the known factors, the others may readily
be determined. This is for a no-wind condition.

To determine wind effect upon time, fuel, and dis-
tance, compute air distance due to wind (time X wind
velocity) and apply it to the no-wind distance to
obtain the total air distance with wind. Re-enter the
profile with the air distance (with wind) and move to
the cruise altitude to obtain the fuel and time required
with wind.

SAMPLE PROBLEM 1

Find the time and fuel required to reach a point of
interception 300 navutical miles away at an altitude of
35,000 feet with a head wind of 60 knots in the clean
configuration.

a. Enter at 400 nautical miles and
35,000 feet to determine the

time required (no wind) . . . . .. 34 min (0.56 hr)
b. Air distance due to wind
(0.56 X 80): i i v e we i e v v 4 naUtMi

¢. Total air distance with head

wind (3004+34)...............334 navt mi
d. Re-enter the profile with air

distance (with wind) and move

to the cruise altitude (35,000 ft)

to obtain the fuel required

with wind . . .. .. ... ... .. 2900 Ib

and time required with wind . . . . .. . 38 min
e. Determine cruise thrust setting

(% rpm) fromtable . . .. ... ... ... ... 96% rpm
f. Determine cruise speed

fromtable. ... ... ... ... .. .. ... 92 Mach No.
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SAMPLE PROBLEM 2
Determine the fuel and time required to fly a dis-
tance of 150 nautical miles at 20,000 feet, with 2000
pounds of fuel on board at start of cruise. Assume a
40-knot tail wind, clean configuration.
a. Determine fuel consumed before
start of cruise (5660—2000) . ... ... ..1660Ib
b. Enter profile at 1660 pounds of
fuel consumed at cruise altitude
of 20,000 feet.

Initial distanceis. .. ... ... ... ..100 naut mi

Initial timeis. . . ... ... ... ... 11 min
¢. Distance at end of cruise (no

wind) (1004150).............250 naut mi
d. Enter profile at 250 naut mi and

cruise altitude of 20,000 feet to

obtain final time. .. ... ... ... ... .. .27 min

e. Time (no wind) to cruise

(27=11). ...............16 min (0.27 hr)
f. Air distance due to wind
(B0 X 0.27) < = i aviiiis s wimoas 25 ERNQUEMI

g. Final distance at end of cruise

with tail wind (1004+150—11) .. .239 navt mi
h. Re-enter the profile at 239 naut

mi and move to the cruise

altitude (20,000 feet) to obtain

the final fuel consumed with wind. . . . .3025 Ib

and the final time with wind .. . . . . . . .26 min
i- Subtract the initial conditions from

the final conditions to obtain net

fuel consumed (3025—1660) . . ... ... 1365 Ib

and net time required (26—11).. ... .. 15 min
k. Determine cruise conditions

from table.

Thrust setting (%rpm) ... ... ... .. .96% rpm

Moachnumber: ... .. .. -7 v namani e P2

F-86H-1-93-277
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OPTIMUM RETURN PROFILE

DESCRIPTION

These profiles show the minimum fuel required to
obtain maximum distance (no wind) based on an
optimum flight path from any starting point within
the range of the airplane configuration. The flight path
required is indicated by the different shaded areas
and the notes relative to them.

The cruise altitude giving maximum distance ap-
pears on the profile as the “line of best range for
constant-altitude flight.” The maximum distance using
cruise-climb procedure is shown as the “line of best
range for cruise-climb flight.”” The intersection of the
cruise-climb line and the constant-altitude line deter-

OPTIMUM RETURN PROFILE

MILITARY THRUST
Clime
TRUE AT

T.0. 1F-86H-1

mines whether the return will be made at a constant
altitude or at cruise-climb. Climb path guide lines and
lines of constant fuel are added for interpolation. The
fuel lines are based on a Military Thrust climb to, and
recommended cruise at, the optimum altitude. The Mili-
tary Thrust climb speed schedule and recommended
cruise settings are tabulated on each chart. No fuel
reserve for descent and landing has been included.

The time shown at the optimum altitude is cruise time
only; it does not include time required for climb to opti-

mum altitude or any allowance for descent, loiter, or
landing.
STANDARD DAY

Model: F-86H
Engine: J73-GE-3A, -3D, or -3E

TWO 200-GALLON DROP TANKS
GROSS WEIGHT: 21,852 LB—15,5921B

CLIMB REQUIRED

MACH 1000
NO. Cas W 0:20 3 and

-HO'I’E: ummmulmm INOTE: in this area, climb 1o optimum altitude
cruise ot that alitude —

NOTE: hmm&nbbuﬂmm

A2 405 SL

REMARKS 1.

path guide lines and lines of best range.

2. Fuel required at any point includes Military Thrust climb to

cruise altitude (if below that).
3. Cruise at rec ded Mach ber.

4. For cruise-climb pro:adum use Maximum Continuous Thrust

and intain a ¢ t Mach ber.
5. No allowance for loiter, descent, or landing.

LEGEND:

— Line of best range for cruise-climb flight
Time at cruising altitude

Line of best range for constant-altitude Flight
Climb path guide lines

Fuel required

Dota @ of: | April 19546, Bosed on flight test data.
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AR DISTANCE—NAUTICAL MILES

Optimum cruise altitude is determined by intersection of climb

CRUISE-TWO 200-GALLON DROP TANKS
e [ aeemoxate ]
AUTTUDE wch
]

CRUSE SETTINGS
(rtum CUMB*

IK I'NN!
40,000 . 501800

35,000 a 445 1850-1600
30,000 : 410 1850-1650
25,000 s 385 1900-1750
20,000 I 365 2050-1900
15,000 . 350 2250-2100
10,000 : 335

DO NOT USE FOR FLIGHT
PLANNING

2450-2350
2750-1600
3050-7950

5000
sia tevie  RCEEE
*MAXIMUM CONTINUOUS THRUST

F-86H-1-83-81C

S
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USE

The chart may be entered at the initial altitude with
either the fuel on board (to determine the distance
available) or with the distance to be flown (to deter-
mine the fuel required). The shaded area in which the
initial point falls establishes the cruising procedure to
be used, as stated in the note relative to the area.

The total time required to fly the distance is the time
at cruise altitude (obtain from profile), plus the time
required to climb (obtained from the graphical Military
Thrust climb chart). To simplify the calculation of dis-
tance and/or fuel with wind, however, the time to
climb may be omitted and the profile cruise time used
to determine the average return speed. If greater accu-
racy is desired, the graphical data should be used.

The effect of wind must be applied to obtain the
actual fuel and time to fly the distance. A close ap-
proximation can be obtained by considering the head
or tail wind for the time required to complete the flight
(neglecting the difference in wind at the lower altitudes
since comparatively little time is spent in the climb
phase).

SAMPLE PROBLEM

From the example shown, determine the fuel and
time required to return to a base 720 nautical miles
away. The airplane is at 20,000 feet with 3200 pounds
of fuel on board in the two 200-gallon tank configu-
ration (gross weight 18,792 pounds). A 60-knot head
wind is assumed.

a. Enter profile at 720 nautical
miles and 20,000 feet to
establish starting point.
Fuel required (no wind) ... 2650 Ib
(In this areq, note that a climb
is required and a constant-altitude
cruise procedure is followed.)

b. By following the climb
guide lines, the cruise
altifiide 18 ..o 47,500 f+

¢. Cruise time*

(nowind) ... 1hr18min(1.30 hr)

*Greater accuracy can be obtained by considering the
time to climb, which is obtained from the Military
Thrust climb chart.
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d. Air distance due to

wind (1.30<60) ._............ccceovenenn..... 78 navt mi

e. Total air distance

with wind (720 + 78)...................798 naut mi

f. Re-enter the profile at the
air distance (e) and move
to the initial altitude
(20,000 feet) to obtain the
fuel required with wind __.._...........2930Ilb
and time with wind .......... 1 hr 27 min (1.45 hr)
(Use the flight path originally
determined for no wind.)

g. Fuel remaining over base

at altitude (3200 —-2930) ......................2701lb
h. Determine cruise

speed from table......_....._...._ . ..84 Mach no.
i. Determine cruise power

setting fromtable .................94% to 90% rpm

Note: It is recommended that sufficient reserve be
considered for a normal landing operation when deter-
mining maximum distance obtainable; unless, how-
ever, an emergency condition prevails.
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MAXIMUM ENDURANCE

PROFILE

DESCRIPTION

These profiles show the maximum time available for
the fuel on board when loitering at a constant altitude.

MAXIMUM ENDURANCE PROFILE

2

{ 2
20 7
15
10
5
st Ll L a1 =10 (5 o0 050

REMARKS 1. Loiter of recommended CAS.

2. Maintain constant altitude.

LOITER SETTINGS —£/L

Date s of | April 1954, Bwsed om flight test duta

USE

To determine the time available for a given amount
of fuel, enter the chart at the amount of fuel on board
at the start of loiter and the flight altitude; note the
initial time. Re-enter the chart at the amount of fuel
on board at the end of the endurance flight (initial fuel
on board less fuel to be used) and read the final time.
The difference between the initial and final time is
the time available to loiter at constant altitude.

To obtain the fuel required to loiter a given time,
enter the chart at the amount of fuel on board at the
start of loiter and flight altitude; note the initial time.
Re-enter the chart at the time at the end of loiter
(initial time less time to loiter) and read final fuel on
board. The difference between the initial and final
fuel on board is the fuel required to loiter.

A-16

GROSS WEIGHT: 15,248 LB—18,908 LB
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The recommended calibrated airspeed (CAS) and the
approximate operating conditions are tabulated on
each chart for several fuel quantities.

Limit maximum endurance flight to 1.2 G load factor
to avoid low-speed stall.

MTANDARD DAY
Maodel: F-86H
Engine: J73-GE-3A, -3D, or -3E

. Sample Charl
PO NOT USE FOR FLIGHT
BLANNING

50
45
FUEDN\REQUIRED TG LS(TER~ €30 LB
~ 40
FUEL ON BOARD 35
~ 3000 LB
1 3, ...‘ 30
o 1
r 5
S/ =0 LOITEWg
& FPWE ~30 Minax" | 20
il

= ’
| < inmaL Tine

F2HR SAMIN 10

LESS THAN 7000 LB FUEL REMAINING | MORE THAN 2000 LB FUEL REMAINING |
 APPRONIMATE

470 1450-1300
AN GG
s 1250-1100 L3 70 400 1350-1350 M
01 200.1100 - ; 58__12501200 m0 )
1350:11 7i 318 1350-1250 b ]

13581250 15 195 ar 5 14501350 17
1450-1300 15 190 4 0 1550-1459 Th
1500-1400 14 190 3 240 16001500 75
1550-1400 74 190 3 115 1700-1550 15
1600-1450 73 185 3 195 1750-1600 74

1650-1450 73 175 i 175  1800.1a30 74
F-B8H-1-03-82F

From the example shown, determine the fuel re-
quired to loiter at 35,000 feet with clean airplane for
30 minutes. The fuel on board at start of loiter is
3000 pounds.

a. Initial time at 3000

pounds and 35,000 feet ... 2 hr 33 min
b. Final time

(2:33 —0:30) oo 2 hr 3 min
c. Fuel on board at end of

loiter (2:03 at 35,000 feet) ... . 2370 1b
d. Fuel required to loiter

(3000 — 2370) ... 630 Ib
e. Recommended loiter (CAS) ....................205kn
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OPTIMUM MAXIMUM
ENDURANCE PROFILE

DESCRIPTION

These profiles give the maximum time in the air for
the fuel remaining, based on an optimum flight path,

MILITARY THEUST
cLma

L)
MACH
ND.  (AS

OPTIMUM MAXIMUM ENDURANCE PROFILE

GROSS WEIGHT: 15,248 LB— 18,908 LB
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from any starting altitude. The flight path required is
indicated by the different shaded areas and the notes
relative to them. Time and fuel lines shown are based
on a Military Thrust climb to best endurance altitude,
loiter at the altitude, and a maximum range descent
to sea level (no reserve for landing). The climb speed
schedule is tabulated at the left of the chart; the
loiter speed schedule is tabulated below the chart.

Meodel: F-86H
Engine: J73-GE-3A, -3D, or -3E

CLEAN

NOTE: In this areq, dimb to optimum alfitude
and loiter ot that altitude

TIME— HOURS: MINUTES

Descend at .BO true Mach number or 400 knots CAS, whichever

REMARKS | 1. Maximum range descent. {Use idle thrust, speed brakes closed.
DESCENT SCHEDULE is less.)
2 2. Loiter at recommended CAS.

3. Use Military Thrust for climb. (See Military Thrust climb chart

for detailed information.)
4. No allowance or reserve for landing.

LEGEND:
Line of opti Ititudes for loiter

Fuel remaining
Military Thrust climb path guide lines
Date s of: | April 1934, Bosad on Might test dute.

USE

The chart may be entered at the initial altitude with
either the fuel remaining (to determine the time avail-
able) or the time desired (to determine the fuel require-
ment). The shaded area in which the initial point falls
establishes the flight path to be used, as stated in the
note relative to the area.

From the following example, determine the time
available and necessary flight plan to remain aloft
with 1300 pounds of fuel remaining at 15,000 feet in
the clean configuration.

a. Enter profile at 15,000 feet
and 1300 pounds of fuel
remaining to establish starting
point. Total time available ..
(In this area, note that a
climb is required.)

1 hr 5 min

LOTER SETTINGS -

5000 d
F-BEH-1-83-101C SEA LEVEL 2 1450-1450

b. By following the climb guide lines,

the best endurance altitude is _......36,500 ft
c. Descent time from 36,500

feet to sea level 10.0 min
d. Elapsed time from start of climb

to start of descent (1:05 — 0:10) . 55.0 min

Suppose a reserve of 600 pounds of fuel had been
desired for landing; then enter the profile at 700
pounds of fuel (1300 — 600) and proceed as outlined
in steps a. through d.

Time available 5 S ....32 min
Endurance altitude ..15,000 ft
Descent time 2.0 min
Elapsed time ..30.0 min

A-17



Appendix |

CLIMB GRAPHICAL

DESCRIPTION

Climb charts for Military and Maximum Continuous
Thrust operations, based on a recommended climb
speed schedule, are shown for each configuration.

Time and distance are plotted against gross weight,

T.0. 1F-86H-1

with guide lines to show the reduction in gross weight
during climb due to the fuel used. Service ceiling
(100 fpm) and optimum range altitude (constant Mach
cruise-climb) are superimposed on the Military Thrust
climb graphs while only service ceiling appears on
the Maximum Continuous Thrust climb graph.

EXAMPLE:
@ is intial qress weight

ATAMDARD DaT
MILITARY THRUST CLIMB MOBEL: -84
INGINL JT3-GE-3A,
CLEAN -30. oe 20

(17,800 LB).

@ is initial altitude
(15,000FT),

@ is imtial distance
(1.5 nmi).

(D) is initial time
(1.4 min).

@ is final allitude
(40,000 F1).

is final distance

(100.5 n mi).

@ is final time
(12.4 min).

@ is final gross weight

TIME TO CLIMB—MINUTES
N

HGE
DISTANCE TRAVILED IN CLIME-MAUTICAL MILES

3

L tt—

S FUE L, O
T CLIMB ~ 550 LB

Ty AT "ﬁ:;ifl:‘fir{ii —
(17,250 12). R B SRR T
GROSS WEHGHT—1000 POUNDS
CLIME SPEEDS
@ﬂlim‘@ 15 1“8‘ us'd REMARKS: A:HIIJ m" |I£;:s|
(550 Lb)a |f‘!-—!~|ﬂ'€m¢lam¢m:m m E :ﬁ
1500 pownds balars antaring thart Maintom 50,000 200
: : £ ‘ 1 r:.:::‘c::::‘—e-i Dy sonditinen, 32 : 2
minus@D) is dislance travele e ot T s sppbgien Sae| B | M
a Maistein Mach numbes oy shaws FLIGHT PLANNING e i a1
(89 nmi). - nesl | =
i o : A E-
@mimn@ is time fo chmb ol -3
(11 min) AR LR

USE

To obtain the climb data desired, enter the proper
climb chart at the gross weight and altitude at start of
climb. Note the time and distance at this point. From
this initial altitude point, trace a curve parallel to the
guide lines until it intersects the desired altitude at
end of climb. Note the time, distance, and gross
weight at this intersection. The difference between the
initial and final time is the time required to climb.
The difference between initial and final values for
distance and for gross weight gives, respectively, the
distance traveled and fuel used to climb. Since time
and distance are zero at sea level, the time required
and distance traveled may be read directly for climbs

A-18

starting at sea level. Fuel used, however, must still
be determined by the difference in gross weights.

The effect of temperature on time, fuel, and distance
to climb is accounted for by using a corrected gross
weight at start of climb (increased at temperatures
above standard; decreased at temperatures below
standard). Instructions for temperature correction are
given on each climb chart.

The example shows the fuel used, distance traveled,
and time to climb from 15,000 feet to 50,000 feet,
using Military Thrust, clean configuration, with an
initial gross weight of 17,800 pounds at start of climb.
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COMBAT ALLOWANCE

DESCRIPTION

The Combat Allowance chart shows the relationship
of time and fuel with changes in altitude, at Military
and Maximum Continuous Thrust settings. Maximum

COMBAT ALLOWANCE

a1 FURL
1000 FROW
n [ 003

1490

50

12

40

-y
=

a“@
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speeds for the respective thrust settings are also shown,
based on an average combat gross weight. Combat
time or fuel may be determined from these charts
for a given thrust setting. The time limitations for Mil-
itary Thrust operations are shown. Maximum Con-
tinuous Thrust does not have a time limitation.

STAMDARD DAY
Model: F-B6H

Engine: J73-GE-3A, -30, or -3E

CLEAN

COMBAT ALTITUDE =~ 40,000 FT

MAXIMUM CONTINUQUS THRUST

COMBAT TIME~ 81 MiN

50 0 10 0w L] 100 1o
TUME — MINUTLS

COMBAT ALTITUDE n 40,000 FT

MILITARY THRUST

COMBAT TIME ~ 28 MIN

50 80 n 1] "0 100 1o
ThE —MINUTES

COMBAT ALTITUDE~ 40,000 FT

EV i
R o

MANMUM CONTINUOUS THRUST ~ A5
MUTARY THRUET ~ 925

MHLTARY THEWST

TRUL MACH NUMBTE

Dote s of | April 1935 Baed an fight text date

USE

Enter the chart at the combat altitude and the fuel
quantity to be used for combat to obtain the time
available. Enter at the altitude and time available for
combat to obtain the fuel required. Enter at the alti-
tude and thrust setting to obtain the Mach number.

Using the example shown for the clean configura-
tion, obtain the combat time available for a fuel allow-

F-86H-1-83-T1C

ance of 1400 pounds at 40,000 feet, using Military and
Maximum Continuous Thrust. Also obtain the maxi-
mum level-flight Mach number for the altitude and
thrust setting.

TIME AVAILABLE MACH NO.
Military Thrust . o 280min.............. 925
Max Cont Thrust ... 31.0min............... 9215

A-19
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DESCENTS.

Recommended and maximum range descents are shown
for configurations clean (figure A-54), two external
loads (figure A-55), and four external loads (figure
A-56). The recommended descent is made at Idle Thrust
with speed brakes open. The maximum range descent is
made at Idle Thrust with speed brakes closed. Fuel used
in descent, rate of descent, time to descend, and distance
traveled are shown.

LANDING DISTANCES.

Landing ground-roll distance and total distance to clear
a 50-foot obstacle for various landing conditions (run-
way air temperature, pressure altitude, gross weight,
and relative wind speed) are shown on the landing dis-
tance chart (figure A-10), which may be used for all
configurations. Charted values assume a dry, hard-surface
runway, flaps full down, speed brakes open. A sample
problem on the chart explains its use.

LANDING SPEEDS.

The recommended landing indicated airspeeds (approach,
touchdown, and initial stall warning) are presented in
the landing speed chart (figure A-11) as a function of
gross weight.

NAUTICAL MILES PER POUND OF FUEL.

Cruise data (no wind) throughout the speed range from
maximum endurance to Military Thrust are shown on
the nautical-miles-per-pound-of-fuel charts (figures A-73
through A-102). Several weights for each configuration
are given at altitudes of sea level, 15,000, 25,000, 30,000,
35,000, 40,000, 45,000, and 50,000 feet. Each chart
includes specific range (nautical miles per 1000 pounds
of fuel), fuel flow, and % rpm. Also included are curves
of recommended cruise Mach number, maximum endur-
ance, Maximum Continuous Thrust, and Military Thrust.
Specific range is plotted against frue Mach number with
subscales of calibrated airspeed (CAS) and true airspeed
(TAS). Cruising range is the product of specific range
multiplied by pounds of fuel available for cruise,

A-20
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naut mi
Range = b

X 1b of fuel

For greatest accuracy in determining cruising range, con-
sider small amounts of fuel at a time rather than total
fuel available. By this method, the total cruising range
is the sum of the individual ranges obtained for each
amount of fuel. To obtain the cruising range for a given
amount of fuel, use the following steps:

a. Select the proper chart for the airplane configura-
tion and altitude.

b. Determine the average weight of the airplane for
the amount of fuel being considered.

c. Enter the chart at this average weight and the
desired true Mach number, or desired % rpm, to obtain
specific range (nautical miles per 1000 pounds of fuel).

d. Obtain cruising range by multiplying the specific
range by the amount of fuel.

e. Determine the approximate fuel flow and % rpm,
at the true Mach number and average weight,

When there is a wind to be considered, multiply the
specific range found in step c. by the range factor
(ground speed divided by true airspeed) to obtain the
specific range for wind. Proceed with steps d. and e. to
complete the problem,

For temperatures other than Standard Day, apply the
corrections shown on each chart to true airspeed, % rpm,
and fuel flow. Do not change the nautical miles per
pound of fuel or #rue Mach number.

SUMMARY.

Check your flight plan during the actual flight to deter-
mine whatever deviations exist. These deviations may be
applied to the reserve expected at the destination. The
most important factors to consider are:

a. Fuel used during start, taxi, and take-off. (The
mission and intercept profiles allow 600 pounds for this
phase.)

b. Wind effects,

c. Deviation from recommended climb schedule.

d. Deviation from recommended cruise settings.

e. Variations in engine performance.

f. Navigational errors, formation flight, and fuel
actually aboard at take-off.
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SAMPLE PROBLEM NO. 1.

The following sample problem combines the use of the
charts and graphs in this section to plan a mission.

A high-altitude combat mission is to be flown using two
200-gallon tanks which are to be dropped before combat.
Prepare a flight plan based on the following data:

a. Distance to combat area...........ccoeeveeeeen.. 450 naut mi

b. Assigned altitudes:
Inbound to combat (best range

altitude) . .42,500 ft
Outbound from combat
(optimum return) ...occccocvecvereccecuenenns 43,000 ft

c. Combat (Military Thrust) 35,000 feet.......... 10 min
d. Weather (assume Standard Day Temperatures

throughout) ' —ccsmnsmmmaenn e | CAVU
Winds aloft:
Inbound ... ......30kn head wind
Outbound ..........................45 kn tail wind
e. Field elevation ..., 2000 ft
f. Runway length .. . ....4000 ft
g- Airplane gross weight:
Basic (includes trapped oil, internal
fuel, armament, and miscellaneous
EQUAPMENEY i e e e 14,928 Ib
Pilot s ...220 1b

Two 200- gallon tanks (empty welght) ...... 344 Ib
Ammunition (150 rounds

including links) .. -..1051b

Maximum usable fuel—mtemal and

drop tanks (962 gallons)................ 6253 Ib
Total gross weight ... 21,850 1b

TAKE-OFF.

Obtain the take-off distance from the Military Thrust
take-off distance chart, flaps full down (figure A-4).
(Standard Day temperature at 2000 feet is 52°F.) Use
zero wind.

Ground-roll distance (21,850 pounds)............2600 ft
Total take-off distance over

50-foot obstacle ............. 3900 ft
Take-off speed (IAS) S L s 136 kn
Nose wheel lift-off (IAS) ..., 119 kn

Initial stall warning speed (power off).......... 135 kn

GO, NO-GO SPEED AND DISTANCE.

Enter the Military Thrust normal take-off distance chart
(figure A-4) with the available runway length (4000
feet and zero wind) and obtain the maximum allowable
take-off temperature.

Temperature (2000 feet altitude and

21,850 pounds) ..oocanaansinennaniaan 140°F
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Obtain the go, no-go speed from figure A-8, using the
temperature, gross weight, field elevation, wind, and
runway length.
Go, no-go speed (IAS), 21,850 pounds,
and 140°F _. .86 kn
Use the temperature aud g0, no-go speed to determme
the acceleration ground roll distance from figure A-6.
Go, no-go speed distance (140°F and
2000 feet altitude).....ooooooeeeeeeeeeee 1450 ft

LANDING IMMEDIATELY AFTER TAKE-OFF.

To complete the take-off data card, data for landing at
take-off gross weight must be determined from figure
A-10. Use take-off conditions.

Ground roll distance (21,850 pounds)............ 3800 ft
Final approach speed (IAS) 166 kn
Touchdown speed (IAS).....ocoooiiiciiiiiine, 140 kn

INBOUND TO COMBAT.

The inbound leg may be determined directly from the
mission profile chart for two 200-gallon drop tanks
(figure A-19). The profile includes a 600-pound fuel
allowance for start, taxi, and take-off, as well as the
fuel required to climb and cruise at assigned altitude
(42,500 feet).

& DIstance: s e s e 450 naut mi
b. Time (no wind) from profile........ 58 min (0.97 hr)
c. Air distance due to wind (0.97X<30)........ 29 naut mi
d. Total air distance with head wind

(4504+29) i 479 naut mi
e. Fuel required (with wind)

from profile — 2950 1b
f. Time with wind from profile..........cccooorermnen-... 1 hr
g. Cruise speed (42,500 ft)...................... .82 Mach No.
h. Cruise thrust setting .................... 92% to 85% rpm
i. Military Thrust climb speed

schedule ccnmnnnianussus (See profile.)
jo Gross weight at end of cruise

(drop tanks released at end of

cruise) 21,850 pounds minus (e)

08 34 N e i 18,556 1b

COMBAT ALLOWANCE.

The tanks are dropped at the end of the cruise, before
entering combat. From the combat allowance chart, clean
(figure A-51), obtain the fuel required and combat speed
at 35,000 feet. (No allowance is made for descent from
cruise altitude to combat altitude.)

a. Combat—Military Thrust (10 minutes).......... 600 Ib

b. True Mach number ..................ccoovoe .93
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Determine the fuel remaining and weight at the end of
combat.

c. Take-off, climb, and cruise fuel.......cccoeeo... 2950 1b
d. Combat fuel ......oooooeiiieeeeeecenraenes 600 1b
Total fuel used .3550 1b

e. Fuel remaining (6253 pounds — 3550
oL R —— 2703 1b

f. Gross weight at end of combat
[18,556 pounds minus 600 pounds (combat
fuel) minus 87 pounds (ammunition

links retained) ] 17,869 1b

OUTBOUND FROM COMBAT (RETURN).

Assume return is started 500 nautical miles from base
at an altitude of 25,000 feet. Enter the optimum return
profile for the clean configuration (figure A-15) at the
distance from base, and determine the fuel required and
reserve with the existing tail wind.

a. Distance _...cccocunnene. rereeeenne--500 naut mi
b. Recommended cruise altitude

(CONSLANL)  ..ooceemreencmssesacsecsanmomerassssessensensans 43,000 ft
c. Cruise time (no wind)ssnnan it 58 min
d. Time to climb* (Military

Thrust, clean) 25,000 feet to

43,000 feet, initial gross weight

17,869 pounds .. .. ...5 min

. Total time, no wind (¢ + d)......1 hr 3 min (1.05 hr)
Air distance due to wind (1.05 X 45)......47 naut mi

. Total air distance with tail wind
(500 = 47) cccciimmmssssmiicnonsninns 453 naut mi

h. Fuel required (with wind) from profile........ 1340 Ib
Cruise time, with wind from profile................53 min
j. Total time with wind (d +1)........58 min (0.97 hr)
k. Cruise speed .........c....... ... .85 Mach No.
1. Thrust SEtting ......cooeererreeremereene--87% t0 85% rpm

m. Reserve over base at 43,000 feet
(2703 pounds — K)o 1363 Ib

n "0

DESCENT.

Obtain the fuel required to descend to base from 43,000
feet. (See figure A-54.)

a. Recommended descent fuel required.................. 40 Ib
b. Time to descend ......omrmoeremreeceeneineas 4 min
c. Speed schedule—Idle Thrust, speed

brakes Open -.........coowweeeeerwceserereneeneeeee-- -80 Mach No.
d. Fuel reserve for landing (1363 pounds

minus 40 pounds).......ooowemicieiciiieeen 1323 1b
e. Airplane weight for landing......ooooeeecev. 16,489 1b

T.0. 1F-86H-1

LANDING.

Obtain the landing distance from figure A-10. Use 2000
feet, 52°F, and zero wind.

a. Ground-roll distance ..........ccoereeeeeeiemeieanceecnens 2925 ft

b. Total distance over 50-foot obstacle................ 4200 ft
Obtain the following speeds from figure A-11.

c. Approach speed (IAS) ..o 143 kn

d. Touchdown speed (IAS) .....ccceceeec 123 kn

e. Initial stall warning speed (IAS)...........c..... 118 kn

The sum of all the time required gives the time
from take-off to landing®.............. 2 hr 12 min (2.20 hr)

SAMPLE PROBLEM NO. 2.

A ground support mission is to be flown consisting of
climb and cruise inbound to combat, descent to sea level,
a 45-nautical-mile high-speed (Maximum Continuous
Thrust) penetration into the combat area, delivery of
two 750-pound napalm bombs, and return to base. The
configuration with two 200-gallon tanks plus two 750-
pound napalm bombs is to be used, with the 200-gallon
tanks dropped when empty. Prepare a flight plan based
on the following data:

a. Cruise distance ........ 300 naut mi
b. Penetration diStance ...........ccceermeereeueuencens 45 naut mi
c. Total distance to combat area.................. 345 naut mi
d. Assigned altitudes:
Inbound to combat
(constant altitude) ... 30,000 ft
Penetration to combat area.................... sea level
Outbound from combat
(OPtimUM FEMULN)..ooooeeceececancnnnacsseneaes 42,500 ft
e. Combat-time (Military Thrust)
sea level s 6 min
f. Weather (assume Standard Day
temperatures throughout) ....ooocercecnnc: CAVU
Winds aloft
Inbound (30,000 feet).............. 20 kn head wind
Outbound (42,500 feet)............... 30 kn tail wind
g. Field elevation ... ....4000 ft
h. Runway length ..o 5000 ft
i. Surface wind . & : .10 kn
j. Airplane gross weight:
Basic (includes trapped oil,
internal fuel, armament, and
miscellaneous equipment) ........ccccoeeeee 14,928 1b
Pllof oo amasa 220 1b
Two 200-gallon tanks
(empty Weight) ..o 344 1b

#Calculation of time to climb is not necessary unless an accurate time history is required. (Refer to use

of optimum return profile.)

A-22
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Ammunition (150 rounds

including HnKS) .ooooeomeccee 105 1b
Two 750-pound napalm bombs
and racks .. 1,638 Ib
Maximum usable fuel—mtemal
and drop tanks (962 gallons)................. 6,253 1b
Total gross weight....................... 23,488 1b
TAKE-OFF.

Obtain the take-off distance from the Military Thrust
take-off distance chart, flaps full down (figure A-4).
(Standard Day temperature at 4000 feet is 44°F.) Use
10-knot head wind.

Ground roll distance

(23,488 pounds) ......ccoooeiecenecncnenrncnnines 3150 ft
Total take-off distance over

50-fO0t OBSLACLE ...coooenceeeeenemraesemeeemeeeareeaae 4600 ft
Take-off speed (IAS) .o 141 kn
Nose wheel lift-off (IAS). oo 124 kn
Initial stall warning speed

(power Off) ... 140 kn

GO, NO-GO SPEED AND DISTANCE.

Enter the Military Thrust normal take-off distance chart
(figure A-4) with the available runway length (5000
feet and 10-knot head wind) and obtain the maximum
allowable take-off temperature,

Temperature (4000 feet and
23,488 pounds) i 134°F

Obtain the go, no-go speed from figure A-8, using the
temperature, gross weight, field elevation, wind, and
runway length,

Go, no-go speed (IAS), 23,488 pounds,
and 1349F ... e rcenee s naenanad 95 kn

Use the temperature and go, no-go speed to determine
the acceleration ground-roll distance from figure A-G.

Refusal speed distance (134°F

and 4000 feet altitude).. 1900 ft

INBOUND TO COMBAT (30,000 FEET).

The inbound leg may be determined directly from the
mission profile chart for two 200-gallon tanks and two
750-pound napalm bombs (figure A-31). The profile
includes a 600-pound fuel allowance for start, taxi, and
take-off, as well as the fuel required to climb and cruise

at 30,000 feet.
a. Fuel available from drop tanks...................2600 lb

b. Time to tank release point,
from profile (2600 b, 30,000 ft)....44 min (0.73 hr)

Appendix |

¢. Distance (no wind) to tank

release point ................. 300 naut mi
d. Air distance due to wind

(0780020 i nstenmmersras s 15 naut mi
e. Maximum range with head wind

(A00—15) Lo i e A 285 naut mi
f. Cruise speed (30,000 feet).........cc...... .68 Mach No.
g. Cruise Thrust setting ..........ccoeoc. 85% to 83% rpm
h. Military Thrust climb

speed schedule -, (See profile.)
i. Gross weight at end of cruise at

30,000 feet (drop tanks released

when empty) 23,488 pounds minus

a. minus 344 pounds........... 20,544 1b
j. Distance remaining to combat

area (345 — d.) oo .60 naut mi

NOTE At this point, the descent and penetration dis-
tances should be subtracted from j. to determine
the remaining cruise distance (at 30,000 feet) to
be traveled without tanks. The fuel required is
the distance remaining divided by specific range,
times range factor (wind effect). Refer to “Nau-
tical Miles Per Pound of Fuel,” clean configura-
tion, in this section.

DESCENT TO COMBAT PENETRATION ALTITUDE.

Use the descent chart for two external loads (figure
A-55) to determine the time, fuel, and distance traveled
in descent.

a. Recommended descent distance
(30,000 feet to sea level)................. 15 naut mi

b. Time required for descent...............cc.ccooooo.... 2 min
c. Fuel used to descend .201b

d. Speed schedule using Idle Thrust with speed
brakes open.................. .80 Mach No. or 350 kn CAS

Obtain cruise distance without tanks:

e. Distance from tank drop point

to combat area (j.).. 60 naut mi
(Refer to note in “Inbound to Combat
30,000 Feet.”)
f. Penetration diStance .........cceocicerneecierauns 45 naut mi
g Descent distance ...ccociiiiiimniiiain 15 naut mi
h. Distance remaining to cruise
(60 — 45 — 15) .. .0 naut mi

COMBAT PENETRATION (SEA LEVEL).

From the combat allowance chart for two external loads
(figure A-52) at Maximum Continuous Thrust, obtain:
a. True Mach number

at sea level ... 857 (566 kn TAS)

A-23
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b. Time required for combat
penetration 45 naut mi--566
kn TAS .. ...5 min (0.08 hr)

c. Fuel requlred for combat penetrat:on
(from combat allowance chart)....................... 700 1b

d. Gross weight at end of penetration
20,544 pounds minus 20 pounds
(descent) minus 700 pounds
(penetration) i dnin.

COMBAT ALLOWANCE.

From the combat allowance chart for two external loads
(figure A-52), obtain the fuel required for combat at sea
level.

a, Combat—MiIitary Thrust
(6 minutes) ..

b. Gross welght at end of combat 19, 824
pounds minus 1100 pounds of fuel
minus 1500 pounds of napalm bombs
(racks retained) minus 150 pounds
SMMUHION s R

...1100 1Ib

17,074 1b

Determine the fuel remaining at end of combat.

c. Take-off climb cruise
(with tanks) .o 2600 1b

d. Cruise (without tanks)........c.cccmueriiinnncins 01lb
e. Descent from cruise to combat penetration........20 lb
f. Combat penetration 700 Ib
g Combat ...cassimnsmnnmsmmiaating 1100 1b
h. Total fuel used .. -..4420 Ib
i. Fuel remaining (6253 POundS

minus 4420 pounds)........ .1833 1b

OUTBOUND FROM COMBAT (RETURN).

Because of combat tactics, assume return is started 400
nautical miles from base at sea level. Enter the optimum
return profile for the clean configuration (figure A-11)
at the distance given from base. Determine the fuel
required and reserve remaining with a 30-knot tail wind.

2, DIStance ..o 400 naut mi
b. Recommended cruise altitude (constant)....42,500 ft
c. Cruise time, no wind................_.. 44 min (0.73 hr)

d. Time to climb* (Military Thrust

T.0. 1F-86H-1

clean)—sea level to 42,500 feet.
gross weight 17,074 pounds.......................... 6 min

e. Total time, no wind (c. + d.).......50 min (0.84 hr)
f. Air distance due to wind

(0:84 K 30Y - cocmsissssicimnnisii ...25 naut mi
g. Total air distance with

tail wind (400 — 25) 375 naut mi
h. Fuel required (with wmd)

from profile ... T . 1375 1b

i. Cruise time (with wind)
i 01 ) R S SO e 40 min

j. Total time with wind (d. + i.).....46 min (0.77 hr)

]
k. Cruise speed (42,500 feet)......c......... .84 Mach No.
L. Thrust setting ..........................86% to 84% rpm
m. Reserve over base at 42,500

feet (1833 pounds —h)....ocoooeveee.. 458 1b
n. Gross weight at end of cruise

(ITI0TE = RY oosencnmmsmsomnmasmmnmmnesssssasssssnsss 15,699 1b

DESCENT.

Obtain the fuel required for recommended descent to
base from 42,500 feet, clean, (See figure A-54.)

a. Fuel required (42,500 feet)........ccccccceeeneee.....40 b
b. Time to descend -..ocnnnniniinminie 4 min
¢. Speed schedule, using Idle Thrust with

speed brakes open........ .80 Mach No. or 350 kn CAS
d. Fuel reserve for landing

(458 pounds — 40 pounds)........cooooeiciccnnes 418 1b
e. Airplane gross welght for landmg

(15,699 —a) .. e 15,659 1b

LANDING.

Obtain the landing distance from figure A-10. Use 4000
feet, 44°F, and zero wind.

a. Ground-roll distance .........occcooooiiiiie 2925 ft

b. Total distance over 50-foot obstacle................ 4200 ft
Obtain the following speeds from figure A-11.

c. Approach speed (IAS)....ooiomeeereecrricnnees 140 kn

d. Touchdown speed (IAS)......ccooiioies 120 kn

e. Initial stall warning speed (IAS)................. 115 kn

The sum of all the time required gives the time
from take-off to landing®............. 1 hr 47 min (1.78 hr)

#Calculation of time to climb is not necessary unless an accurate time history is required. (Refer to use

of optimum return profile.)
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P heoding (60 degrees).
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Figure A-3
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TAKE-OFF AND LANDING DATA CARDS

Before take-off, the pilot should compute all data
required to complete the take-off and landing data cards.
Reproductions of these cards appear in the condensed
check list at the end of Section II. Each card should be
filled out completely so that the information which the
cards provide will be available as needed. The required
data is computed from the appropriate charts in this
Appendix. Interpretation of the data entered on the
cards is subject to a2 number of variables with which the
pilot should be familiar. For example, rapid changes in

weather may produce marked variations between pre-
computed performance and actual performance. Such
factors as braking during take-off, runway surface con-
ditions, etc, can seriously affect the performance which
is precomputed and entered on the cards. However, the
cards are very uscful as a general guide to expected air-
plane performance, and will contribute substantially to
flight safety when properly used. These two examples
are provided as a guide for completion of the cards.

TAKE-OFF DATA

From latest weather
data. (Check trends.)

From take-off acceleration
chart in Appendix |. ——
From refusal speed chart
in Appendix |. =

From take-off distances
chart in Appendix I.

From applicable climb
chart in Appendix |.

From latest published
information.
(Check NOTAMS.)

Calculated gross weight
for take-off.

Obtain marker
distances from
published data, or
estimate check points
from runway
diagram.

Initial climbspeed............... ... ... ..

cv......knots IAS

LANDING IMMEDIATELY AFTER TAKE-OFF

From landing distanc.
chart in Appendix |I.

From Section Il ——3

A-26

.................... knots I1AS
.................... knots IAS
T T O knots IAS

Barrier configuration (no external load)

F-86H-1-93-272A



From latest weather
data. (Check trends.)

From landing distance
chart in Appendix I.

From Section lll =3

T.0. 1F-86H-1

LANDING DATA

CONDITIONS

Runway air temp..........

Field press.ale .......... ...

Gross weighi

Surface wind. . .........

Final approach speed. ............................

Initial stall warning speed. .. .....................

ToRChAOWD PO oo o mimsnmrrmsmans s s

Runway length. ..........

Appendix |

From latest published
information.
(Check NOTAMS.)

Calculated gross weight
for take-off.

knots 1AS
knots 1AS

knots IAS

Ground roll diSBance. . oo v s deesine sm wea

Tortal distance to clear 50 ft obstacle. ..............

Barrier configuration (no external load)

F-86H-1-93-273A
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STANDARD DAY
DATA AS OF: 1 APRIL 1956 LANDING SPEEDS MODEL: F-86H
ENGINE: J73-GE-3A,
saso on: FLIGHT TEST  cpeery BRAKES OPEN, FLAPS FULL DOWN® - 3, or -3¢

180 ,

160

ohE
S

o o
-
g o
€ 140 =
-
<

120

100

18 ' 20 22 24

GROSS WEIGHT—1000 POUNDS

* Do not use full flaps with EX-10 bombs or 1000-pound
GP bombs with T-142 fins installed.

F-86H-1-83-211C

Figure A-11
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-3D, or -3E

!ﬂ-lJl-lnﬂ

ENGINE: J73-GE-3A,

STAMDARD DAY
MODEL: F-86H

LIilrl
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CEILING
==
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+— SERVICE CEILING
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OPTIMUM RANGE ALTITUDE—
L1
LI
180
AIR DISTANCE—NAUTICAL MILES
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R
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1T
COMBAT CEILING

1

MILITARY THRUST CLIMB PROFILE
TWO 200-GALLON DROP TANKS
8o
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llllll
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llllll

ALTITUDE
(1000 FEET)
55
45
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s
30
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10

5
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:
:

DATA AS OF: 1 APRIL 1956
BASED ON: FLIGHT TEST
CAS
(KNOTS)
175
195
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ns
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7o
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405
1. For sach 10°C rise in air

Figure A-18
A-42



Appendix |

T.0. 1F-86H-1

OELI-E6-1-H88~d 1SNYHL SNONNILNOD WNWIXYW.

AN V3§

0562-0S0E  0ZE 0ZE &%

6408

8L-08  009L-05LT SZE  SOE IS 0005

il OSEZ-OSPL  SEE 062 €5 00001
{11 001Z-05ZZ 0O 082 [13 00051
LT 00610 5 042 [ 00002
LLE8  0SL1°0061  § [111 [Z] 000°SZ
B8 0S9L-0581  OL¥ 592 . 000'0E
08-98 00910581 Sk¥  09Z : 000'SE
£8-16  O0SSL-00BL 09y  S¥2 ! 000°0¥
48-v6  00S1-00BL 08y  SiZ (3 000'sy
2 3 0051-0091 s8¢ 8 000'0S

00S1-0581 58% Sl SWID-3INY .

— . EH @E

S)NVL dO¥a NOTIVO-00T OML—3SIN¥D

yind qui-asini) e e
(papnjaul jou yo-a)p} pup ‘IxD} ‘Mpys) awn} [ PRI TR 1
pawnsuod |ang — o ——
‘aN3oMn
“19qUINU YIDW JUDJSUOI D UIDUIDW pup
§SN4YJ SNONUIUOD WNWIXDWY 3sn ‘asnpadosd quijr-asinid 104 °§
‘Bulpup| 1o ‘Juadsap ‘19§10| 10§ BAIBSAL 40 BIUDMO||D ON
*Iaquinu YIDW PapusWWolal jo asini) g
(‘uoypuwiiojul pajiojap 104§ {4DYD
quitpd ysnay) Asogipiw o4 1249y ) ‘quiipd 104 ysnay) Auojipiw asn ‘g
‘Papn|aul a|npayds quii|> o} uoyp
SONIVYWIY

-i19|220D puD ‘}j0-2) D} ‘IXD} ‘{4D§S 104 aduBMO||D [any punod-009 |

STIW WOLLNVN—IDNVISIO HIV

i

006 008 004 009 005

15 sov ¥

Hivd BWIT) WILiNI

_B000l__

oL o€ ¥

S RYes
\
“\.._“.
W' T
O-oly

GL ost

T —
B e

0T

T~

‘re.
81056

e

_

rah | _

\ ..o —‘ -_H ..m..u._.oa ST s1e st
\ - . 2 0f s6z 8¢
ﬁ t _ o ~ 7 R SE sy
_ . _ a ’ oy swt
[l g
._w B w ® St oz uw

05 ss1 v

S
A Yy e
oL .%V%% \\ 2 \\ 2
st M%W\n\ \.. s \\
(4] A \\9% o.. \. o.. \
P g AR
¥ . & A ;
st e e g ) g
At / .
0E ..o\. ..u \ ..o
SE 0\\\ .0. . N\ .l..
or ficfl 5 o ‘
& : *l :
” | :
. i amhailui-._. s
S§

Be- 10 ‘ge- ‘ve-39-£4f oulbug
H98-1 :|oPOW
AVO O¥VONVLS

A4 8

81 Z58°1Z LHOIIM SSO¥O FH0-IIVL
SINVL dOdd NOTIVO-00C OML

u V2 CON
ooot HVW
v nul
Wi

1531 1HOI1d “o pesoa
ISNYHL ABVLIW

‘9541 |udy | :jo so ojog

.

171408d NOISSIW

Figure A-19

A-43




T.0. 1F-86H-1

Appendix |

OFLIZE6-T-HIEd  jonyun) sNONNIINGD WNWIXYW.
0506 59 595 98" BAN VIS

0518 0% 0ES 8" 000°s
0021 53 06y 8 00001
05£9 05 [T 000’1
___05ws i1 51 b8’ 00002
—_009% SES 0% [13 000'sT
006E 147 Sk 18 000'0E
OOEE-05ZE 515015 OLE-SOE 0668 000'sE
0592-009 S15-015 S£T( va..n.% 000'0¥

S0Z-00(
¥Z-05

)05 1-0§

a-_ 411 " 000's¥
[
«AWID-1SINYD

mnw
ELTTIR

LVWIXOHddY

mou_

0€

SE

ov

114

0S

sS

3g- 10 ‘ag- 've-39-g4r euibuy
H98-4 :[2PowW
AVQ QEVONYILS

yiod quuijp-asinid §sniy) SNONUUOY) WNWIXDW

(papnjaul jou yo-a)n} puo ‘ixn} ‘njs) awi) @7 s e
pawnsuod [ang i S .
‘aN3oT

"Buipup| o ‘Juadsap ‘19410 10§ BAL3534 IO IIUDMO||D ON “f
“(wdi 9494) §sniy] snonuyuUOD WAWIXDYY IO 3sinI) °g
(‘uoypwioyur pajinjap 10y
HPY2 quuipd §snay) Adpjijiw 295) ‘quupd Joj jsnay) Adojipiw asn 'z
‘PapN|aul 3|NPaYds quil|d O} UOLDI3
~|2230 pup ‘4§0-2%B} ‘1XD} ‘UDjs 1) dd2uUBMO||D [any punod-009 ‘L SHYYWIN

STUW WIILNYN—IINVLSIO HIY
006 008 00 : 002 (]

| e
/ i L ,L e e _

ST
0t
SE

o

Sy o

- 0§ Sbl Iy

u ‘ON
0001 HVW

81 258°1 ‘IHOIIM SSOUD HHO-DIVL R —— A e
S)ANVL dOdd NOTIVO-00T OML

: awn
9561 judy | 3o so ojog LSNYHL A¥VLITIW

111108d A33dS HOIH

Figure A-20

A-44



Appendix |

T.0. 1F-86H-1

OSLI-£6-1-HO8-d

64-08  0S6Z-0S0E  OZE 0ze by

8-08  009Z-05L SIE SOE 1§

418 0SEZ-0SK

062 1%

L 0012-05ZZ 082 95

L 0061-0502 04T bS”

L 0SL1-0061 g€ 592

8/-¥8  0S91-0S8L  OL¥ S9L

08-98  0091-058 Svp 092
£8-16 0S51-008 09r ]

£8°Fb6_ 0051-008 ogy

06-¥6  0051-0091 S8V
)051-0581  §8¥

Wdl % ¥H/81 E

ALVWIXOHddV

IS 1SNAHL SNONNIINOD WNWIXYW. v A
3004 saul] apinb yod quid

000°01 1yBijy apnyiy|p-junysuod Joy abupi §saq jo aun —_—— —
000°s 1 apnjyye Buisinid 4o awiy e @ ---@
ww.m,_wm 1yB1yy quuipd-asinid Joy aBupi §saq jo aun o s e
000°0¢ ‘AN3OT

000's€
ﬂu.m" ‘Buipup| Jo ‘Juadsap ‘19410| 10§ BIUDMO||D ON °G
00005 *Jaquinu YIDJY JUDJSUCI D UIDJUIDW PuDd
SWID-I5IN4D §5N4Y]| SNONUUOY WNWIXDW asn ‘ainpadosd quipp-asinid iog ¢
o *1aguWINU YIDW PapUSWILIOdal §D 3SINI) 'E
Janiiv “(1pyi mojaq j1) apnyyp asinid
oj quupd ysnay) Aipjijiw sapnjaul juted Aup jo pasinbai jang g

SHNYL 4O¥A NOTIVO-00Z OML—3SINYD -aBupi jsaq jo saui| pup saul| apinb yjod

quuip jo uoydasiajul Aq paulwiaiep si apmp asina wnwndo L SHYYWIY

SINW IVIUNYN—IONYISIO HIV
006 008

00 009 00§ oor 00E

1S soy 9

15
19
[+]]
Sl Sl
ot 0z
st st
(0] 4 0t
cE SE
(0] 4 (0] 4
Sp b st
0¥z 5 ®
0s & o or'l % 0§ sel
SILNNIW SENOH—IWIL 3SINYD 0zl l
‘aanpadosd quuy3-asinid asn pun apnjly|o ‘BPAINID JO44 0 BsINID puD " “ON
e quip-2s1na> wnwydo of quip ‘08I0 sy Ul 131 ON opni|o wnwydo of quip ‘oaio siy Ul (J1ON "ApMHID (DIl D 8sinid ‘Daso sy Ul 13| ON am__q 1 Jw._“_h._
g1265'SL—81 Z68'LZ :LHOIEM S50¥9 1531 LHOMN4 o Posos aWm

3¢- 10 ‘ge- 'vE-39-£4( duibug
H98-d ‘I°P°W
AVO O¥VONVLS

-

'9561 [udy | 3o 5o Biog ISMEHL A¥VLITIW

37140¥d NiN13IY WNWILAO

SINVL dO¥d NOTIVO-00T OMIL

Figure A-21

A-45



1F-86H-1

T.0.

Appendix |

g9LT-26-1-HoB-4

vi-LL 0061-051F S8l 8z’ 06l TLvL 0091-0061 591 st 591 BAN VIS

Ll 0081-0507  S02 it 061 TLvi 0551-0081 S8l 14 Sil 000§

SL84 0SL1-0561  SIT 9t 111 EL-5L 0051-0541  s02 £¢ 1 000°0lL
LT 0591-0581 S¥L 6" 0oL £L-5L 0sy1-0591 sz 9€° 000'51

9L-6L 0S51-0081 0.2 LA 00z b9 OSEL-0SSL  S¥Z oy [ 000'02

LL-08  0SY1-00L1  S6% ¥ 00Z bi-LL  00ZL-OSYL  S9Z vy 000'sZ
628 OSPL-00ZI _ 0Zt  ss°  SOC SLbL  OSLI-OSPL 062 05 S8l 000'0¢
18-58  0S¥L-05£1 OSE 19"  s0Z L8 00ZI-0SKL  sze 95 sal 000'SE

§8-16  05S51-058L  oO¥ (15 01z 18-58  0SZI-0SSI oLt 59 061 000°0F ‘APN§|D JUDYSUOI D UIDJUIDW ‘T

0696 05910561 0S 6L Sz | 9806 0510591 Sty wr 000'sy . apuBWWOodal §b 184107 * |
- - — — — | 069 ooviosit o9 oF 00005 SVO pPep ' SORIVvWIY

‘ON
Wdd % dH/8 Wdd % ¥H/3 H HOVW
anyL

ILVWIXOHddV
ONINIVW3Y 13nd 81 000E NVHL J4OW ONINIVWIY 13nd 81 000€ NVHL S531 LEI o]}

SINNIW *SENOH—IWIL

(11474 00°Z . 0zl 00:1 oro oz:o 0 15
S L - - m S
Ly
o § s g g g [
oL & & & & = & oL
g
Sl %ﬂ Sl
o3

oz 0z
ST LA
0t 0t
SE SE
of ov
St
0s .
™

81 265'S1—91ZS8°LZ ‘L1HOIIM SSOUD T
SJNVL dO3d NOTIVO-00Z OML 9561 1udy | 4o 50 sing

371408d IDNVINAN3I

3g- 40 ‘ge- ‘vE-39-£Lr ouibug
H98-4 ‘|2PoW
AVQ GUVONVIS

WNAWIXVYW

Figure A-22

A-46



Appendix |

T.0. 1F-86H-1

dLLT-E6-1-HO8-d

zivl 009006l so1 sz 591 |MERETSIRGE seu| SpInS qUIP SAlY] SAOAURUOD WNUIXBY R
Tyl 0sS1-0081  s8L e Sil 000§ Buiuipwai [ang —
EL-SL 00SL0SZ1 S0z €€ 08l 000°01 iaj10] 104 apnjiy|e wnuwydo jo aur] —
£4-51__ 0spL0s9L sz 9t 08l 0001
vZ-9L  OSEL-0SS1 SpZ  OF  SBIL g4 anN3aom
VoLl 00L1-0SKL  S9T WV 000'sZ
Si-6L  0SLL-0S¥L 067 05 000°0E ‘Bulpup| 10§ 8A18524 10 3OUDMO||D ON ‘P
££-18  00ZL-0S¥L  SZE 95 000'SE (*ssa) s1
i _GoevesH st JaAaYIYM ‘S siou OOt 4o Jaquinu YIbW 08 P _u...eumwn_

05£1-0591 000's¥ :

‘paso]> saypiq paads ‘tamod ajp] asn)) ‘juadsap abupi wnuwixDW ‘g
_aﬂw__._q ‘SYD pPa2puawiwodal o 134107 °g
(‘uoypuwIOyul pajIDIapP 10§ HDYD quII|d §SNJY| SNoNUUOD
wnwIxXpy 23§) ‘quitpd 104 ysniy) snonuyuo) wnwixow asn 'L SHAYWIY

SANNIW SENOH—IWIL

1 sov 19

oz

SZ

0t

SE

/
[
|
\

ov 14y

R i

; A u ‘ON
AL v /,. — i op_wm_ =munﬂ__u
A ‘9pAIID [DHIUY 1D 1911O] ‘DRID SIY} U] 3
i e . 2 81 765'S1 — 81 ZTL'81 :IHOEM SSO¥O IION et
W el 4 m._.oz .—-Ww.—. .—.IO_._H— 4o pasog SNONNILNDY WNWIXYW
$INVL dO¥a NOTIVO-00T OML AL DN g

3g- 40 ‘ge- 'VE-39-£4r oulbul
H98-4 ‘I2POW

AVQ QUVANVLS

31140d8d IDNVINANI WAWIXYW WNWILdO

Figure A-23

A-47



T.0. 1F-86H-1

Appendix |

VELI-C8-1-Heg-d

|_.. } ___ . __M 1 __.a.m... ! nes T T 000°91L
! S ] 88 i1 an
! R ooco'st
: __ : “
. i EaRa T o - 000’0z
HH f e i) @ferAHuw R e 1 o B
S oy 8 et el alalel ]
_..—._h_ L TI@ Im - ._m Of -+
X jan fEnas snass aun: HHAHTH TS 1 ooo'zz
[ ONIED 1DIANIS Hi-Haonuny 3onvs wn T A
LLLITLITT LT it 5 Lul? i1 1 8 81
I N W8 SEE 0 S N 000°¥T.

AN AEEEEEEES]

_n 1)
mEEssaassmman)
T

e
LB

i 1 Sﬂ_ o s-._ i ) _gq. HS-. 9' ™ 1 o2 r
; T ] _ TR ™
AEEN | EE H 1
-+ - N £
H : : T ! : :
u= T i A o1
TN F - — H+ e siL
HH HHHHH : i L HHHH &
. HH = ! -
1] . ] I WS RRRYL V70 4 4 o
= InEn o I == ara 7 y __ T
e - - ST
T s T ALY
ma 4 . +14+4-H4 f : 2 w\\\ ;\
-+ " / ot
1 il AT sfmn == ]
JONVY WWILO - 335 o =% se
s ; TN jEnE= +1 SN EaEEE I
HH L : LT L %v.;_;\vuvn\
LLE 4= - H -k ov
. HH T N SHRE e caaRanC cndlh 2 oeh SEAgaSananatnn H
T T T T I O s N -
WEEEEEE S A AREEE A gEmEaEes = { 2 T EEEmEE
== . SR SRRne SRarh Iasat RanN FARTRS -1 000'vT
H : asaiis RSN NNTH S Sooes os
ENEgEEEm, 1 ONMIE) 1VEW0D b HINSH 81 00081
[11ONME) 3oiAw3s =N HHH R 1 000'9L
H-H { ! T M SAHOIIM 55089
| 1 HH - 3 nArvas
- 1 i ssums o iU BENEE SN Bna T f HFEHH
(1334 ooo1)
IanILTY

(sannod)
IHOIIM S50¥9
1IAT VIS

‘poutoyo st paads quid ysaq

swy woy payndwod ojop ||y g
‘umoys so

IPqUINU YIDW UIDjUIDW "uoly

-30u1p aysodde ul ueydaused

Addo ‘suoyipuos Asg pio
"PuDiS Moj8q 3,01 YIDe sog T
‘UMOYS O Jaquinu
YPOW uiBjuDw "Ly Buuajue
ai04aq spunod 05| 1yBlam
35048 aspa.du) ‘suciyipuos Aog
§ aaoqo d

40 up a5 3,01 YyIoe dog |
SNUVWIY
s’ ssE
95’ ove
65" oee
173 sie
§9° oe 2
z
-
&9 58z m
o
7 oz
9z 1173
8 131
o8’ s1z
113 561
¥ITWNN (s1ON)
HOVW svd
nuL

3¢~ 40 ‘ac-
‘WE-39-E4f FINIONI
H98-4 1300W
AVa a¥vanvis

SANVL dO¥Aa NOTIVO-0ZL OML 5nid SHNVL dO¥A NOTIVO-00Z OML
37140dd GWITD ISNAUHL AJVIITIW

1531 1H9I174 :no aasve
9561 NYdV L 40O SV viva

Figure A-24

A-48



Appendix |

1F-86H-1

T.0.

O6LI-E6-1-HI8™I e sNONNILNOD WNWIXYW.

08-18  000E-00ZE 0OE  OOF s HAN VIS - e —
T T S v 2005 y4od quui>-asinid §sniyj sNoNUUOD WNWIXDW

0828 0svZ0S9L  OLE  SLL 05 000°01 (pepn|aul jou jjo-23D} pPuD ‘IxD} ‘UD}S) BW] @ - - -@- - -8
08-28  0SZZ-00SZ SEE 0L ES 000°s1 pawnsuod |ang —— e
18-€8  004Z-05€Z O0SE S92 LS 000°0Z ;

78-58  0S61-05ZZ SLE  SST I 00052 ‘N3O

£8-/8  0081-051Z SBE  S¥Z 99 000°0¢

§8:06 0S81-00ZZ OL¥  S¥ £l 000'ST rdaquinu Yoo JUDjsuod b UIDjUIDW puD

58-96  0061-0SZZ 09%  O¥Z t - 000°0F §SNIY | SNONUIUOY WNWIXDW asn ‘ainpadoid quiir-asinid Jo4 °§

2 3 0SL10061 s9% 0T (LN o00'sh ‘BulpuD| 10 ‘Ju3sap '19§10| 10} DAIDSAL IO IIUDMO||D ON ‘{7
e “12qWINU YIDW PapuawILodal §p asini) g
) (voriowioju poyioiop 10} o>
1LVWIXO¥ddY quinpd gsnay) AIDjI[IW ©f 4343y) ‘quuipd 404 ysnayl AIDHIW @sn T
SHNVL dO¥A NOTIVO-0TL OML SNid ‘papn|aul ajnpayds qui|d o4 uoyo
SNNVL dO¥a NOTIVO-00Z OMI—ISINED -13]837D PUD ‘4j0-8)D} ‘IXD} ‘JaDys 1oy ddupmo||R [any punod-009 ‘L SHYVYWIH
SIUW WOLLNYN—DNVISIO ¥V
006 008 004 009 005 oor 00€ 00z 0ol 0 =
= 1§ sse ¥
\\ sl \ g =
S .\ o/ \ u\ \ \\ B m
\ \ \\ \ \ \ \ \ m* “
= B
ot e@.\'\ .\..\ \.- & /o /s \ z\ 4 = oL

.%V R 7 / : ..\ _“
_ Sl
p P e )
. Pl i 4T

|

|

oz

. 22 S AT
L . ‘
_

ST
0Ot

o PRl g o
= s,n\‘\ \.\....\.. 4 o \. \.\

SE

| bt e R S S o
/ \ ( 5 ( _ _ L. a.: 00°1 09 e
St i .\.o i ! IIe.M.«.lI_ —- oFL Sy sz oF
TS or'e SILNNIWSENOH—3WIL u "N
0s 0001 VW

1w nyL
g1 9LL'ET LHOIIM SSO¥D 440-3NVL

SINVLI dOdA NOTIVO-0Z1 OML
snid S)INVL dOdA NOTIVO-00Z OML

1531 LHOITS Yo posog et
-gs6( |udy | 3jo so ojog ISNYHL ANYLITIW

3g- 0 ‘ag- ‘VE-39-£Lr ‘ouibul
H98-4 :[2POW
AVO QUVANVLS

Fod oF L, Tt ¢

171408d NOISSIW

Figure A-25

A-49



T.0. 1F-86H-1

Appendix |

J08T-C6-T-HOB-d  jsnup) SNONNILNOD WNWIXYW.

0048 SLS SIS 8L AN VIS
00b6L  SIS-0ZS  S6F-06F  18-08° 000's yiod quuir-asinid jsniy) snonulyuo’) wnwixow ——— .

050/  525-0Z5 09%-SS%  Z8™1% 000°01 (Papnjaur jou yo-axpy pup ‘ixny ‘poys) awiy LRI IR
05z9  SI5-025 OEV-SZb  vg-e® 000's1 pawnsuo jang I
00FS  OIS-SIS SHE-D6E S58-b8 000°0L

009%  SIS-OLS 09E-SSE  98-S® 000'sZ

0S8 015005 SZE-0ZE 98°-58° 0000t .

OSIE  Sbi-0bF 062-58Z 985§’ 000°SE aN3oN

009Z-005Z 005-08% 09Z-05Z (8-v% 000'0%

00£1-00EZ _ S9% — TR - 6WD-35in%) *Bulpupy| 10 ‘Juadsap ‘ia}10] 10§ 8AISS3I 10 IJUDMO||D ON ‘b
a,

“(wdi 9494) ysniy) snonuyuoy wnwixow o asini) g
/0 Wdy (‘uoypwiojul pajinjap 104
% HoYd quitp ysnayy Aioppw 235) “quuipd oy ysnay) Aioppw asn g

ILVWIXOYddY

SANVL dO¥G NOTIVO-0ZL OML SN LSRN PN T | Se
Vo d 5 . ; . . :
SHNVL dO¥Q NOTIVO-00Z OML—3SINYD 19330 U '3j0-8x04 “1XD} ‘URis Joj 93UDMO)|D (o0} punod-009 ‘L SHYYWIY

STNIW IWOLLNYN—IINVISIO HIV

006 008 00 009 005 oor 00€ 0
15 8«. - 18 ss¢ »e

oll , ” ‘
0 ol
51 : \\\\\“\\\\\\.._\\\\”

: Vi :
oz, £ \“\\w\\\\: Y \..h“

4 o s . . [
%&.f \e@\\\\a\ \..\ \\ \\ 4 \\ /g
s 1 N . .
oc. .%.V%.\\@VV\\ N \.\. / \\n / o
e e Ve
S¢ ) \“\\M\\\ e _~ \\ W it \\ y /
8 B T T A A P o
ot ) .~ e oo el ik P o/ e S ov
,.: 3 - = F \\ o 7 .\ P . 7
i g ol FE y - 0zit i
m#.. \ .\ e ' \ll'gﬂ 00°C oFL Sy s1z 08"
P gox e SALONIW SYNOH—IWIL | 4 W CoN
ost g
g1 91£'€Z ‘LHOIIM SSOUD H40-INVL i
T — 1SN¥HL AVIMIW
SINVI dOdd NOTIVO-0Z1 OML

‘9561 |1dy | ‘jo sb ming

sn|d SINVL dOdA NOTIVO-00Z OML

3€- 40 ‘Qe- ‘'VE-39-g4r oubug
H98-4 :|lapow
AVO OHVONVLS

111408d A33dS HOIH

Figure A-26

A-50



Appendix |

T.0. 1F-86H-1

SIBI-E6-T7HOB™d  \Cuhi SNONNILINOD WNWIXVW.
08-18  000E-00Z¢ 3 HA VIS paiinbas jany

08-18 05920582 000§ saul] apinB yjod quuy —_—
08-28  0S¥Z-059Z 00001 #4613 apnyy|o-jubjsuod Joy abuny §s2q jo auy

0828 0SZZ-00SZ  SEE  OLZ €5 000°s | : J n s s s
1868 00lz0sec  Ose  s9¢  I% 000°0Z apni|e Buisinid 4o awy) ®:-::8:::-0
1858  0S61-0STT  SLE 55T 000'sZ Emmw quia-asinad 1oy abund isaq jo aun B
€848 0081-0SI1Z SBE  S¥i 000°0¢ N3O

806 0S81-00ZZ 0Z¥  S¥Z ; 000's¢

b8-96  0061-0522 f 000°0¥ *Buipup| o ‘juadsap ‘1aj10| 10§ apDW 2IUDMO||D ON ‘G

6 2. 0S£1-0061 ! 000°S

19qUINU YID JUDJSUOI D UIDJUIDW PUD

00£1-0052 B WD I ISNJY| SNONUUOYD WINWIXDY 85N ‘2inpadoid quiip-asini> 104 “p
EEHH “1aqWINU YOO PIPUSWILIIAL 4D 3siniY °E
IIVWIXO#ddY ‘(404 mojaq y1) apnjy|p asinia
T S e s o4 quuipd ysnay) Aiojijiw sapnjaut juiod Aup jo pasinbai jang 'z
$INVI dO¥A NOTIVO-00Z OMI—3SINYD "aBun seq jo seuy) pun seuy) spind yiod

quiIp> jo uoydasiajul Aq pauluwiaiap s apniy|o asin wnwydg ‘| SHAYWIN

STNW TWOLNYN—IONVISIO MIV
ooll 0001 006 00S 0o¥ 00¢ 002

[=]
—

]
-

o
o~

w
™~

o
™

wy
™

(=]
«

oy

wy
<

Sy siz ow

4 v ‘oM
' e 0001 HIVYW
ou_s.u.uEujé:_"w.—.oz :q w_._E

W
91968'S1L — 91 9LL'ET ‘LIHOIAM SS0¥O 1SNHHL ANYLIIW

SINVL dO¥A NOTIVO-0Z1 OML 153L LHOM o proa
snid SINVL dO¥a NOTIVO-00Z OML i

o
w

SPNINID quitjI-asinid of quuiip ‘DaID Siy U] ‘310N

opni wawndo o} qui> ‘02iD suh u) ‘310N

3g- 40 ‘Qg- ‘'VE-3D-ELr :duibug
H98-4 :|opow
AVQ QHVONVLS

311408d NIN1IY WNWILDO

Figure A-27

A-51




d¢81-6-1-Hoe-4

94-8L 00vZ-00SZ 0Bl 8 0gl £L-9¢ 00L1-0512 <91 L14 591
8L 050Z-05€Z 002 L& 06l EL-9 00£1-050 581 L1 Si1
LL-bL 0S61-052 0IZ SE° 061 vi-LL 0591-0561 SO (13 08l
808 0sgl-051Z  S¥i (1% L1171 vi-8L 0sS1-0581  SIZ 9t 081

bL-18 0081-001Z S9L £Y S6l Si-bL 05¢1-0081 OFL 68 081
08-¥8 0SL1-001Z  S62 (14 00z 1108 OSEI-0SLl  SsC 113 SLl
€848 00£1-0S1T  OIE 55 S0z 8.-E8 00EL-00L1 062 18 08l
$8-06 0081-00ZC 09%E 9 11114 18-58 0SEL-0081 OIE ss o8l
L6 L6 0S81-00€Z  0O¥ oL 0l 0Ski-0581  09€ £y 581

‘APNI}|D JUD§SUOD D UIDjUIDW T

1F-86H-1

T.0.

Appendix |

x| =m [ [i2] o e | wm [ [
il
ONINIVWIY 13n4 81 000F NVHL JHOW ONINIVWIN 1Ind 81 000F NVHL §571
SILNNIW SENOH—IWILL
oz 114 4 00:Z oF: L 0zl 00:1 o¥:0 0z:0 (1] 15
S S
0l = oL
A N & - L =
A < 3 § s 5 H g
(> & (> [~ & & & &
Sl ,% Sl
.?
%..m.
0z % 0T
L1 A ST
(0]
GE
ot
Sy

3€- 40 ‘ag- ‘vE-39-gLr ouibug

H98-4 ‘|]epow

AVQ QUVANVLS

SINVL 4dO¥A NOTIVO-0Z1 OML
snjd SHNVL dO¥A NOTIVO-00Z OML

968'S1-81 91LL'ET "LHOIIM SS0UD

1531 LHOITd Yo pasog

'9561 judy | 3jo 5o ojag

17140d8d IDNVINANI WNAWIXVW

Figure A-28

A-52



Appendix |

T.0. 1F-86H-1

HE81-E6-1-HeE-4

A Vi3IS

000§

000’0l

000°'s |

000°0Z

000'sZ

000'0E

000'SE

EL9¢ 00L1-051Z 591 st 591
L9 00L1-050Z  S81 6" 174
vi-LL 0S91-0561  SOZ (13 081
8L 0551-0581 ST 9€ 08l
SL-6L 0S¥1-0081 0¥ (1% ogl
4108 OSEL-0SLL  §ST £y SL1
8L°€8 00EL-00L1 062 (14 081
18-58 0SEL-0081 o0z 55 08l
9816 0Skl-0581L  09¢

1IVWIXOHddY

000°0F

SANVL dO¥a NOTIVO-0ZL OML SNid
SHNVL dO¥Q NOMVO-00Z OMLI—¥3LION

et s G lal
"OPNIHID jouy 4o Jayio] puo
apnji|e wnwydo of quii> ‘Daud siy uj

3¢- 40 'Qg- ‘VE-39-€4r :ouibug

H98-d ‘|1°PoW

LY ANYANYIC

Pl

L

s et | il

‘410N

saul] apInB quupd §sniy) snonulUO) wWinwIXDYW
Buiuibiual jang
4a410| 104 apnjij|e wnwydo jo aury

aN3oa

‘Buipup) 10} aA19594 10 @3uUDMO||D ON ‘b
('ssay s1

4BAIPIYM 'Sy S{oW] OOF 40 Jaquinu Yoo Og' I puadsag
"Paso|> apuq paads ‘samod ap1 asn) "jusdsep aBuni wnwixow ‘g

'SVD Papuawiwodal o sa4107 '
(‘uoyouiious pajipiep o ipys quun ysnay) snonuyuo)
wWIXDw 835) ‘quid 104 §sniy] SAONUUOY) WAWIXBYY BsM) 1

SOHIVWIY

SILNNIW *SUNOH—3IWIL
0z: L ol

SE

4

e
1 e Y id
£ b E i ] E 0001

"OPAIIID [PHIVI 4D 43j10] DAL SIY Ul 3| ON 2

o8

V)

ON
HIVW
inylL

AW 1SN¥HL

81 968'SL—91 908'61 :LHOIIM SSO¥D SNONNILNOY WNWIXVW

S)INVL dO¥d NOTIVO-0Z1L OML
snid SHNVL dO¥A NOTIVO-00Z OML

371140¥d IDNVINANI WNWIXVYW WNWILIO

. e« @ ¢ O

1531 IHOIH Yo pasog
9561 |udy | 3o so niog

Figure A-29

A-53




T.0. 1F-86H-1

V¥el-66-1-Hog-4

T TR T T T T I T T TSl T T T 000’91 @
2 30NLLTY 39NV WNWLLIOL S L8 >
1 _ L. ‘poulDyp 5| paads quip yseq
= 000'81L m owiy woyy peindwod Biop ||V €
Y : ........__...... T " ! H \dwm ‘uMoys so
¢ . J9quINU YIDW UIDJUIDW ‘uol
H ( § EEmEEEE ) E\ = Hal T mHalai 0000 mﬂ -3eup eysoddo u1 uoydau0d
= oL meanid - SEEn L T e Fal ] BE ow Ajddo ‘suoyipuo> Aog pio
oL .W£ ! LT ) BN D \ 8 38 %n oogicr§ PRI MeI 01 pes el
o N QTG SRE%aaes NS BASEA N NARARERY Nt 3 umous 30 sequinu
A YT B 1L ONITED LVEWOD 1 ] Y0 UIDJUIDY MOy Buliey
ITTTIT] Thtt I I Hiwrrorrrs 0 goo'vr X si0j0q spunod gos| IYBram
ssouB aspasdu) ‘suoyipuod Aog
piopunys aaoqo ainjosadway
4D Uy esu D01 Y20e 04|
SHUYWI
SIUW TVILLNYN—IDNVISIa ¥V
00T o8l 091 orl 0T
T TT :._ % ..8 O.- T o _O_v“ MO.-R vs SSE
- s 95 ove
- HH o 33 oce
e e . e si T9 sie
T N EE AL
.
4 oz 59° oot
| . (2]
FAVaTar. m
., 4 ST 69" 114
=
L y, w
- % - ot 4 04T 2
11 . - V. m
JEvaira s¢ or sST
1 et IN
- ONINIZD 3D1A¥3S . T = 3 .
1>
7] » N g1 000'vZ or 8 ¥
& i & & TSN €1 000'2Z
== = = R €1 000'0T st os" (114
y = AL q 91 000'81
L] ot 10 | K 0
= NS EEEE g1 00091 o i sai
T = - 1...;.\% ——— .Mm._.__mu 1VEWO0D 1 S1HOIIM $504D o ce
/ ::un_.._,__.-._.._duezqdiniﬂ._o HHHHHE HAITYIS
NN AR ARSI N NN RD BN 1 RN RSN ESaEE 8 | LTI T
(1334 oool) ¥IEWNN (sLoN)
1anNLILTY HOYW [T%)
Nyl
9E 30-cEr TINIONS SWIVAYN GNNOd-0SZ OML SNd
A : S)NVYL dO¥a NOTIVO-00T OMIL 1531 LHOI14 ‘NO aasva
H98-4 “THAOW 9561 TIdV | 40 SV Viva
AYa GvaNvIs 31140¥8d GWITD L1SNYHL AYVIITIW

Appendix |

Figure A-30

A-54



Appendix |

T.0. 1F-86H-1

O9BI-66-1-HO8 I \onuy) SNONNILNGD WAWIXVYW.

08-18  0SOE-00ZE  SIE SIE [ia BAN VIS

08-18  0SLZ-006Z SIE  00F 0§" 000§

Yiod quiIa-asInId §SNIY| SNONUIUOY) WINWIXDY  se—

(Pepnpoul jou yo-a)p} pup ‘IxD} ‘pDyS) BW|  @----@--:-@

08-18  005Z-059%Z  SEE 062 is 000’0l

08-18  0SIZT-00¥T  S¥E 082 5§ 00051 pawnsuod janyg —_——
08-28  0S0Z-00IZL  09E S92 85 000°0Z . o931

18-¥8  0S61-0S1Z  0BE 092 £ 000°sZ N3

£8-58  0SBL-00LZ SOV TS ooo’oe

§8-48  0S81-001Z  OEw 0sZ s 000°SE

12qUINU YIDW JUD§SUOI D UIDJUIDW PUD

88-T6

§504Y] snonuyuo) WNWIXDW 3sn ‘ainpadcosd quir-asinid 104

0081-0012 v 000°0F

9%
s oo Lo
janLuw

oL

Sl

014

T4

ot

SE

14

0s

3¢- 40 ‘ge- 'VE-39-£L( ouibug

S
SIeeiT ’ - el "Buipun| 10 ‘juadsap ‘13410] 10§ 3AISSAI IO BIUDMO||D ON ‘b
€

laquunu Yopw pPapuawiwodal o asingy -

(-uoypwioyur pajinjap 104 oYy
AUVWIXO¥ddV ¢ 3§

quipa gsnayp Aapjijiw o4 1850y) "quilp 104 ysnay) Aiojipiw asn ‘Z
SWIVAYN ANNO4-054£ OML SNid Al
SHNVL dO¥a NOTIVO-00Z OML—3SINYED /PEPRISY) Hnpeyds quis o) Hono
-42]923D pup ‘fo-a) b} ‘1XD} ‘{Djs 4oy dubMmo||D [9ny punod-0Q9 | SHAVYWIY

SITUW IWDINYN—INVISIO HIV

009 00§ [ 00€ 00z

1S sse vs

S ove 9%’

Ol oss &5

SL sie 9y

0T o0t s9

ST S8t &y

0E oz

SE ssz

o sez s

St siz ow

Jt] ‘ON
0001 HOVIW
v inylL

Wi
LSNY¥HL A¥VLIIW

91 ¥0S'ET ‘LHOIIM SSO¥D J40-DiVL

SWIVdVN ANNOd-0SZ OML snid
SINVL dO¥A NOTIVO-00Z OML

1531 IHOITd ve paseg
‘9561 [udy | 3o 50 oing

171404d

H98-d ‘I°POW
AVO QBVANVLS

NOISSIW

Figure A-31

A-55



T.0. 1F-86H-1

Appendix |

) v LR, - ) ) ) ) v

0981-€6-1-H9g-4 1SNYHL SNONNIINOD WNWIXYW.
M“”“ “““ “”“ _w”” :ﬁo“: yiod quii>-8sinid SNy SNONUKUOD WNWIXDW —
00L£ [ SO £8 00001 (pepnjaul jou o-a)p} pup ‘Ix0} ‘anys) awi] @ @@
[114] 0gS SEF 1S 000°s1 pawinsuod |ang —_—
00£5 SiS 00F 98" 000'0Z .
00S¥ S1S $9¢ [T3 000'5Z e[ JEDE
058 015-505 OEE-SLE (898 000'0¢
gt fossey cecse 49 o9'ss . : y 10} 9A1953] JO IIUDMO||D ON °
0552 S6FS8¥  S9L09C 9858 000°0% Buipup) 10 Juadsap '13410] 104 3 II° °N 't

05210512 59% - SAWM-ISINE (wdi 94,96) §SNIYL SNONUKUOD WNWIXDY |0 asini) ‘g

S (‘uoypusIOjul PajIDIaP 40§
/0 HH% e By quitp jsnay) AIDjijiy 995) quuijd 40§ §sniyl Aoy @sn T
N1V ‘pepnjaul 2|Npayls quiijd o} uolpis
JUVWIX0UdAV -[227D puD ‘4§0-a)D} 1XD} ‘44nys 104 22uDMo||P [0y punod-009 "L SHAVWIY
SWIVAVN ONNOd-05Z OML SN1d

SHNVL dOHO NOTIVO-00T OMI—3SINYD

SIUW WILLNYN—IINVISIO ¥V
15

ol ol

oz e LNV g 4 [0 0z
sz A : e : _. sz

0 o w

GE ssz W

ot stz 8C

Sy St 08
u “ON

0001 VYW

0s 1 L

WD
1SN¥HL A¥VIIW

g1 Y0S'ET ‘IHOIIM SSOUD FHO-DAVL

SWI1VdVN aNNOd-05Z OML snid pmﬂh:%“.__m“,mﬁﬂu
SINVLI dOdA NOTIVO-00T OML

-10 ‘ge- ‘yg- :aub
T e T 311408d G33dS HOIH

AVO Q¥VONVIS

Figure A-32

A-56



Appendix |

1F-86H-1

1.0.

HLBI-E6-1-H98-d

SL-LL 001Z-00¥T 06l 13 061 V-5t 0081-001Z 041 L1 0L BAL VIS
SL-LL 000Z-052Z SIZ £t 0oz vi-5L 0S£1-000Z 061 6% 174 000's
9UL-8L 0561-051F  SET e S0L SL£-9L 00£1-0561 S1Z ve S8l 00001
L6l 0581-0502  SSI Iy SoL UL 0591-0581  S€Z 8t 061 000°51
8.-08 00£1-0002 0BL 9w S0T 9L-8L 0051-00£1  §SE Ly 061 000°0Z
08-28 0591-000Z  0OE 05" SOL LL-08 00r1-0591 042 sv S8l 000'sZ
i858 00£1-000Z OfE 95" 0lz 6128 00¥1-00£1  SOE s 06l 0000
98-88 0SL1-050Z  09E £y 01z 18-98 00FL-05£1  SEE 85" 061 000'sE
06°¥b 00B1-0SIZ  SO¥ oLz §8-06 0051-0081 SBE 002 000°0F

ONINIVWIY 13MNd 81 000E€ NVHL JHOW

00°% 0¥

15

ol

Sl

oz

st

o ]>

SE

o

14

0Z°¢

3€- 40 ‘QE- 'VE-39-€Lr ouiBu3

H98-d ‘|°P°W

AVO GHVONVLS

¢

oz

ONINIVW3¥ 13nd 81 000€ NVHL s531 |  ¥3u01 |

SANNIW *SYNOH—IWIL

00°Z

0z:l

& %;

g1 Y0S'€T—81 vPT'ZL (LHOIIM SSOUD

SW1VdVN dNNOd-05Z OML snid
SINVL dO¥A NOTIVO-00Z OML

"BPNYI|D JUDJSUOD UIDJUIDW T

'SYD P2puawiwiodal 4o 1a4107 *|

a Oos |

@ ogo;

1531 LHOITd vo pasog
9561 |1dy | jo 5o pjog

0Z:0

1 00s

SHIVWIY

1s

ol

Sl

oz

st

0t

37140¥d IDNVINANI WNWIXYW

Figure A-33

A-57




T.0. 1F-86H-1

Appendix |

Vesl-ie-i-Hee-d

000'91

.—.—'l:
1
iy

&

L

L

100 LB

T
&/

2,
11
P

1
T
L
A8 ]
.—-'1'1:
\.!I

1

L]
T

000'81

000°0T

LI

11
I
1

IR EENENSREEN

11

ort

00T 081 091 orl (11} ool o8 09 or (14

1

(MBS AR

N

3

I
11
1

8

§s

H- - SIHOIIM S50¥9
EEEE 5

- 1 nERAN
— 3ANLILTY IONVE WNWILIO 1 HTIT T
IT Ll

L H 1T I 1 |mE

(1334 ooot)
aanuy

(sannod)
1IHOIIM 55049

T3AI VIS

HITWNN
HOVW sV2

‘paujpyo 51 poads quup jsaq
swy wouy pojnduios BIop |V ‘E

‘UMoYs so

equInu YIOW UIDJUIDW “UoH

aeup eysoddo up uopdeued

Adde ‘suoyipucd Aog pio
-puBis mojeq J,01 YPe Jog T

“UMOYS 30 JBqUInU

yroW uiojuoy "oy Bupisjua

si0jeq spunod 0S| 1Biam

s304B esoanul %.huo

PIDpuDi§ SAOGD

uo uy esu D01 YO ied |
SNYYWIA

65" OEE

9 SIE

(73 oL

o 1114

e S6l

(s1oni)
InuL

$qa33d4s AWID

ic- 40 ‘ge-
‘VE-39-CLr INIONI
H98-4 1300w
AVO GUVANVIS

SAWO8 OL-X3 OML snid SHNVL dO¥d NOTIVO-00Z OML
31140¥d WITD 1SNYHL AJVIITIW

1531 LIHO11d :No a3sve
9561 MUY | HO SV ViIVA

Figure A-34

A-58



Appendix |

T.0. 1F-86H-1

D€B1-C6~1-HO8-4

LSNYHL SNONNILNOD WNWIXVYW .

08-18  OVOE-09LE  OLE 13A3] V35 yiod quuir-asinid §sniy] SNONUIUOD) WNWIXDW e
08-18  08L1-006% OIE 00E 0005 :
08-18  0£SC0L9Z OFE  DOE S 000°01 (papnjaul jou yjo-a)py pup ‘ixp} ‘jiDys) awi) @ @@
08-18  OIEZ-09FL  OSE 08Z 95" 00051 pawnsuod jang —— —— — —
18-€8  OZIZ-00EZ OLE SLT 09" 000'0Z )
‘aN3

I8-v8 06610617 S8E  S9Z  ¥Y 000'SZ 931
£8:58 0/B1-0Z1Z 00y  SSZ  8Y 000'0¢ *iaquinu YDy jUD§SUOI D UIDJUIDW pup
§8-/8  SEBL-0S1Z mmv SSt W 000'SE §SNAYy| snoNUUO]) WNWIXDW asn .m....._u_wuo._n_ qui2-asinid 104 ‘g
S 2_ 0v61-0022 S¥e I 000'0F ‘Buipup| Jo ‘Jua3sap ‘19410| 40} 9A13534 IO BIUDMO||D ON

0061-052Z m: = AWI-I5INKD « ‘laquinu YdDW Papuawiwodal jp asiniy) ‘g

JLVIWIXOUddY quit 4snayy Adoypiw o4 1949y) "quuipd 1oy ysnay) Aipjipw asn g

SEWOHE 01-X3 OMIL SNid ‘PRpPN]IUl 3jNPayds quii|d o} uolyn
SHNVL dO¥O NOTIVO-00T OML—ISINED -13|3200 pup ‘yo-a)ny ‘IxD} ‘{4Dys 104 @d3upmoj|o |any punod-0Q9 | SHAYWIY

STIW TVOLLNYN—IONVLSIO IV
0001 009 008

15

014

T r—— (!I.!—!ll .‘ ——

*
|

1
i
. ...l..l.niltrlx#[[ S ]t Al o s s i ek i ov

11

St LIy

u "ON
0001 HOVW
0s 1 nuL

g1 ZrO'vZ ‘LHOIIM SSOUD 440-INVL 1531 LHOI14 vo pasog awn

mmiom o —.lxm og.—a m:—& ‘9541 judy | :jo 50 pjag ISNEHL AVIIIW

SANVL dOdd NOTIVO-00Z OML
3¢- 10 ‘Qg- ‘vE-39-gLr raubug

H98-d ‘I9PoW
AVO QYVONVIS

111404d

NOISSIW

Figure A-35

A-59



T.0. 1F-86H-1

Appendix |

D061-£6-1-H98-4

v )

1SNY¥HL SNONNILINOD WNWIXVYW .

0588-0088 SES-0ES SES-OES I8-18° 13A31 V3§
0008-056L SES-DES  S05-005 £8°-18° 000°S
OVS-SES  SLV-0LF S8°-¥8° 000’0l
DSE9-DOEY  SES-DES Op¥-SEV 9858 000's1
0055-00FS  OES-5T§ SOV-00F L8798 000'0Z
0S5¥055¥  STS-0ZS mmMmqm 1898 000'sZ
0SBE-0SBE  SIS-OLS SEE-OLE [8™-9%° 000'08
OSZE-DOZE  SOS-00S 0OE-SHZ §8-L¥ 000'SE

009Z-0552

005-06%

S9L-09% L858 0000

0061-05Z

dH/0

H

Ly - £8
N
n o[l
Nyl janunv

«AWID-35INYD

IIVWIXDH¥ddV

SEWO0E 01-X3 OML SNd

SANVL dO¥a NOTIVO-00T OMLI—3SINY¥D

3g- 40 'ag- ‘VE-39-ELr 2utbug
H98-d :|]2pow
AYG GHVONVIS

yind quipa-asinid §Sniy] SNONUHUOY WNWIXDYY —
(pepnjaul jou jjo-a)py puD ‘IxD} ‘MUD}S) awi] @ @@
pawnsuod jang e e e e

‘aN3931

*BUIpUD| 10 ‘JuaIsap '18410| JO) BAIBSBI 10 BIUDMO||D ON ‘'t
*(wdia 2494) §sSniy) snonuUOD WNWIXDWY O 3sini) ‘g
(‘uoyypwiojul pajinjap 104
HRYd quitpa jsnayl Aipjijiw 29g) "quuipd ao4 ysnay) Appiiw 3sn g
‘papnjaul a|npayas quui|d o} uolpis
-[233D pup ‘o-3)p] ‘IXD} ‘HD}S 1o d2upmo||D [any punod-009 'L SHYVYWIY

STUW IWILNVN—IINVISIO ¥V

ol
-9 "

Do

N

RN

: o '.-.\.‘N' g

R --"-;’.
N

G

1 V)  ON
0001 HVYW
b nyL

1531 LHOITH vo pasog W
‘9561 |udy | Ho 5o ojog LSNUHL ANVLINIW

317140Ud A33dS HOIH

g1 ZYO'vT ‘LHOIIM SSOYUD FHO-]IVL

SaWO08d 0L-X3 OML snid
SJINVL dO¥d NOTIVO-00Z OML

Figure A-36

A-60



Appendix |

T.0. 1F-86H-1

S[BL 051200V sel  OF  sel | €/'5.  0081-0S1Z_ 08l iT AT Vi3S
S8 0SOZ-00EZ  SIZ 68 00Z €4-SL  0SL1-0S0Z  s6l O 0005 G161-86-1-HO8-4
si8L 0561000 stz [ SO0C VIS 00L1-0561  sSiz  6E 000°01
9£-8L 0581-001Z £114 I 902 V9L 0591-0581 SEL [iy 00051

L{08  0081-0S0Z 082 9% 01z 0551-0081 00002
64-E8  00LL-000Z  SOF 1§ o1z 0S¥L-0041 3 000°sZ
898 00Z1-0SOT  SEE L5 oLz - 000'0€
¥8-88  0SL1-001Z  OLE Ll sz 5 000's€
68-¥6  0061-00ZZ OlF 1L SIZ 2 000°0F SPNIH|D JUDJSUOD D UIDJUIDY ‘T

l l I .olz = K74 000’5k ‘SVD Papuawwodad o Jajio] | SONVYWIN
Nyl anuny

JILVWIXOHddV

ININIVWIY 1304 81 000E NVHL J40W 431107

SILNNIW *SHNOH—3IWIL
00°Z ol
_

81 T8L'L1—81 Z¥O'YT ‘IHOIAM SSO¥O

SAWOSE 01-X3 OML snid L
SINVL dO¥a NOTIVO-00Z OML

3€- 40 ‘Qg- 'VE-39-€4r :ouibu3

H98-4 ‘|PPOW
AVG Q¥VaNVLS

3711408d IDNVINANI WNWIXYW

Figure A-37

A-61




T.0. 1F-86H-1

Appendix |

VEoi-66-1-Hee-d

00091

T N an.ve
H /p.._...u : ENGH N HHIH
AN -_..Lz.. NN 1 = HI%HIH 000'81 "peuioyo 31 peads quip jseq
HHHENE i 1 ! A |18 oy wouy pondwios BIDP 1Y '€
+ - ' 1l M
S T . &fur 1 " #f[. 1 | e 2 1equinu yooW :_w-c:hﬂ.“
e @Mﬁ B : R HH A HH Imm -seujp syseddo uy uoipesiod
SHEE kY Hn: A\ 1 I ) - m Addo ‘suoyspucs Apg pio
N ,_mw 2 N e T o e e 2t apraf sf s *o° umm ~puoys mojeq 3,01 4959 104 'L
] Il T XA } el HelH E -] » “UMOYS 5D JaquInU
uw.r BN o\ 2 B\ {8L 8L 8| SI8I8 S {poW UIBIUB "HOY) Bupisiue
T, e 1m Y T = . wojeq spunod oS | H4Biem
EEEEE NN u T N 13018 e500.00] ‘suoyipuod Aoq
! NG NN 1 000'TZ puBiS #AOGD Biny
1 HAH N \ N i 1o up o3 3,01 Yaoe oy |
| N v?TfuJ ONMED LVEWOD N .Wn 3 SAAVWIY
NIRENIENTR
4 __ ;: : _ﬁftﬁf._
FHHHET T H:asz_:ﬂ,ﬁ:ﬁ H
STW TVIILNVYN—IINVISIO ¥IV
L THRTE o2 T L : *n.e_. mua i-o-. - o rr T 2% »s' sste
S e
ErA H . : H s 9s° ore
ehEdEieisd nesaaiaes HHHHH u_
o - . e T s e L o1 65 oce
L HHH HHH HH - EH ¢y o sie
\ mEEEs EamEsEEl A _ ot 59" oot
) HE ! : ” ! m 1 m ._t H H a m
- . T Bard sT 69" S8z
semuamemn : wEE s man BH S = - =
IEEEE NS HHHH A m
+HH BPY peues Ewwe: _ ot w oz
HHH R HH s
HHHHH P ONITED IVEWOD - A S it
H-- B 1 I 1 | N
&l e -man._.:i:maa..q- ::J-Eo,l,f - S3ccenEits tanil N Y ﬂmh“«a
I T T =niis 2 \ a ] -
R ! 11 ” FauE RS gEmERE o on p o ooo'oz T 8L seT
| smen semwr sEEE SRR SRS PR geas &1 00081
t : S _ + @1 00091 v os" siz
DNNID 3IABIS PN L T : SIHOHM SS0UD
H | ONMIE _u_..zmu q = - + I : BAITVIS o5 e s6L
FEEHH T i SEEEREREECiRRRRESEER:
I ! i W 1
(1334 oo01) HIDWNN (s10M)
3aNULTY HOVW sV
o el S1IXMD0¥ HONI-S 1H913 SN1d
e $)INVL dO¥a NOTIVO-00T OML 531 JNONH w0 erve
1300w
A¥Q GUvaNVIS 37140dd GWITD ISNAHL AJVILITIW

Figure A-38

A-62



Appendix |

T.0. 1F-86H-1

O£81-£6-1-H98-d

08-18 0S0E-051E  00E AN viS
08-18 008Z-006Z SIE S6L L1 000s
08-18 0§SZ-00£Z  OfE S8L is 000°01
08-28 00EZ-00SZ  OFE SLT §§° 0001
18£8 001Z-00ET  §SE 592 85’ 00002
i8-8 0561-002Z  OLE S9L 9 000'sZ
¥8-98 0S81-001Z  06E S 9 00008
$8-88 0S81-051Z  OZv b14 £L 000'SE
06-Eb 0SB1-051Z  S¥¥ SET ; 0000

£6°96 0SL1-0581 0S¥

01z

0SLI-001T  Sb¥

ILVWIX0¥ddV

8L
9% 8L

000°s¥

1SN¥HL SNONNILNOD WNWIXYW.

«SWIM-35IN¥

1334
anuuv

yipd quip-asinid ysniyj snonuyuoy wawIxow
(Papnjaul jou yo0-a3p4 pup ‘1xny} ‘4apys) awij
pawnsuod |any

‘N3O

daquINU Yoo JUDJSUOD D UIDJUIDW pub

isnay) snonuyuo) wWnwIXpy asn ‘aunpadosd quiid-asinid 104
‘Buipup) 10 ‘yuadsap ‘ia410| 10§ dAIasAI SO ac3uomojjp opN
aquinu YID Papuawwodas §o asiniy

(*uoypwiojul pajinjap 10y R ITE

quitpd gsnay) Aipjiiw o4 4949y) "quuipd 1oy isnayy Aapjipw asn
‘P2PN|3ul 3|npayas quiipd of uolyD

S13INJ0¥ HONI-S LHOI3 sNd -
SHNVL dO¥A NOTIVO-00Z OMLI—3ISINYD

-13]2230 pup ‘}j0-a)p} ‘IXD} ‘lD}s Joj A3UDMO||D [any punod-0Q9

SIW TVILLNVN—IONYLSIO ¥V

¢ e \\.. \\.. \.. / L _um
b 4 : 5 e Bt O R
7, e T A : . | =
ol 7 i 8./ R . . b z
g B e T o
sl . ,\\.\ . g ...\ . ._;\ ’ \a\ . \z . "n \
AT - E A R D
oz %.\ . i . . o \ ° 44 . ¥0:0
<l e /- Y W
sz A S 48 i £ s 5
5 st X \ % \ - 5 \ ; _ :
o \\ s P E / 2 S *
s€ / \... o ! ] e 3 |
—am et oyl e e
/- g / - \ - _ : |
oy g/ STy : t Sy . d
/ \ .. Al : L - e
= L .._.Ha o e SILNNIW "m“...:“zlmi:
0s
91 T96'TT ‘1HOIIM 550U 440-I)VL »mm..h:ﬁm‘_.__u__,_.___”..__ﬁ”
SLIND0Y¥ HONI-S LHOI3 snd

3€- 40 ‘Qe- ‘VE-39-£4r :ouibuz

H98-4 ‘|°PoW
Ava g¥vanvis

c

SJINVL dO¥d NOTIV9-00Z OML

11id0dd

S

v

k>

T

L IVYWIN
1S ssg #¢
S ore 9§
0l oge &5
SL sie 9
0z oot 59
ST s8t &y
0 oz

SE

o

S

it ‘ON
[ HVW
v inyl

aWIn
1SNyHL A¥vIINIW

v sz 08’

NOISSIW

Figure A-39

A-63




T.0. 1F-86H-1

Appendix |

O¥d1-88-1-H9E-4

WA VS

0005

000°01

000°S 1

000'02

000°SZ

000'0E

000'SE

0598 oLs oLs z
058L ols o8y (1%
0501 51 s5¥ 13
0029 51 oz i
05ES 0ls 06€ £e
00s¥ 508 55 3
00BE-0SLE  DOS-S6F STE-0LE  SB™WR°
0SIE00IC_ 06¥-08Y 06058 $8-98
TOSST005C_ S8v-0Ly _ SS20sC_ ¥B-LE
058100810990V SITSO0L_ 6L

000°0F

000'Sk

0SL1-001T Sty

ol

Sl

+14

ST

ot

SE

ov

114

0s

ILVWIXOHddV

S13XND08 HIONI-S LHDI3 snid
SHNYL dOHO NOTIVO-00Z OMI—3SIN¥D

«AWIND-35IN4D

1334
jonLw

00L

yind quiIpP-9sInId §SNAYY SNONULUOD WINWIXDW
(pepnjout jou Jjo-2)p} PuD ‘IXD} ‘UD}s) aui
pawnsuod [ang

AN3OIN

‘Bujpup| Jo ‘juadsap 'iajio| Joj aAIasal 10 22UDMO||D ON °
*(wdi1 9496) §SNIYL SNONUHUOD WINWIXDWY §O 3sINI

(‘uoiypwiojul pajIDiap 104

Hoyd quinp jsnay) Aangijiw 29§) "quuipd o §sniyy Aioppw @sn -

"papn|aul a|NPayas quil|d 0} UOHDII|SD

-3D pup ‘3jo-2) D} ‘1XD} ‘4D)s 10} dUDMO||D [2n} _u::on_uooo .

SINW IVIILNVN—IDNVISIO ¥V

009 00§ o0or 00¢ 0ol 001

. 7
% R
VI o
. \\ - \.
e i
. - \\ . \\ t.
L g o ] \.\ .
k i e T 0z:t
[0Z] 00

3g-40 ‘ge- 'VE-3O-€4r ouibuy

H98-d *

1oPOW

AVO O¥VANVIS

SIDO0Y HONI-S 1HON3
SINVL dOdAd NOTIVO-00T OMIL

SALNNIW SENOH—IWIL

1531 LHOIT4 Yo pesod

g1 Z96'TT ‘IHOIAM SS0¥D HO-DIVL b PR

sn|d

@ L]
SORIVWIH
1S SSE ¥S

S ot 9%
QL 0OEE 65
gL sie ¥
0T o0t Y
ST S8 &
Q€ oz i

oY

Sy s o
] Sv) 'ON
oool HIVW
v nyl
awim
ISNYHL ANVLIIW

371140¥d A33dS HOIH

Figure A-40

A-64



Appendix |

T.0. 1F-86H-1

d961-86-1-H98-4

94-LL  001Z-00¥Z S8 8 581 ¥9L 0081001 0LL 11 UAT V3§
L1781 050Z-00EZ 502 1E [ PiLL 0510502 s8I (14 000°s

LL-6L  0S61-00ZT ST SE° §61 ¥iLL  00L1-0S61 S0 it 000°01
8.-08 0SBL-001Z  S¥Z 6t 002 SLBL  0591-0581L  suz 9e 08l 000's1
b-18  00BL-000Z 04 L 00Z 9L6L  00S1-008L  0SZ or 581 000°0Z
08-E8  00LL-000Z S6Z &6V ooz BL-08  00VI-00£L 0LZ sv 581 000°sZ
£8-98  00£1-050Z  0Z¢ 58" 002 088 00WI-00£1 562 05 000°0E

98-68  0SL1-001Z  SSE 19 S0 I8-98  0SpL-05L1  SiE Ls 000'SE
16-96  O0SBL-00ZZ O6E 89" olz £8-16  0S51-05§81  §9¢ ¥y 000'0¥
- - = " 2 000°'Sy

o .
HVW | s 1334
nuL UL JaniiLv 'APNI|D JUDYSUDD UIDJUIDW ‘T

1IVWIXO¥ddY IVWIXOUddY
ONINIVW3¥ TN 81 000E NVHL J4OW | ONINIVW3N 1304 81 000¢ NVHL ss31 | ¥3uo1 | 'SYD Papuswiwiodal o 1a4107 | SHAVWIN

SINNIW “SUNOH—IWIL
00°Z 3 okl

ol

Sl

114

St g ST

34

OFf el | ot
S i _ ilh.‘ 3 o s¢
ov ......Ill.l.ll..l\mi. r——— i p s, - y . ! (1]
cp | |..--|-i.m_||: e SEH S 2 Ry PR i 2L O . L\ L ekl

|

_ ;

_ _ ‘ _
: < _ _ !

81 TOL'91—91 ¥96'TT ‘LHOIAM SSOYO

SIIND0¥ HONI-S IHOI3 snid g g o
SINVL dO¥d NOTIVO-00Z OML

0s 0s

3¢- 40 'Qg- 'VE-30-€Lr oubuz

Pl 31140¥d IDNVINANI WNAWIXYW

AVO QYVONVLS

e NI @ on @

A-65

Figure A-4]




T.0. 1F-86H-1

Appendix |

Via1-c8-1-Hgd-d

: 3EiIEEEEEEAIEASE: : THREEE _ 335515 handa
|1 I BEE | 5 | Hv
T HH
1 T
e L1
JanuLy NWLLIO) I ) 000'81 e ‘pousoyio 51 peads quip iseq
Emy h TN TR T = swiy woy paynduios BIOp ||V 'E
: = { 1 _ i 1 13 hos it . H . _nHu mmm ‘umoys so
i - o - wnu W Ui ‘uol
TS S8 E0 N SReaE Ea0) 1B2E2 ERSRE T R R R R R B B B CEE elp sysoddo u uouseii
H ONMIED 31A¥3S ——<bf : @ H H w ue Ht N wﬂnm w F H 2% Ajddo ‘suoyipued Anq pio
t 1 T -+ H H | ooo'oT 1 -puDis Mojaq J,01 Y08 204 T
I 7 i SEERY N \ I 3 ‘umoys 0 Jequinu
u s f a.._.lu z { " POW uDUIDY "Hoyd Bupisiue
T 1 I = as040q-spunod gos L 1qBem
S N Y —— ONIED LYEWOD | 1-11_# H ss0uB aspeuu| ‘suolipuod Ang
i T N HsE .__ww NHHHH - i i i 1 000°TT ulqe_ --n_!._..ou&oop c»&-».om.p
1 IR NOEaN FEEEE I 0 O O O 1 _—““_nﬁ__ —_.Hh. | a i‘-g“
HEA e e i sanisaanaataniinnaisinsasaussssssssssssasase
T L T T T T T T T T T T
R N R R E R SRR T T
ElaasausuRMNE ENNE SRA T T - :
. m_:.___:"__ __“_:_:E#..__vmﬁ.ﬂ,_iﬂ:._:__._w. B
STUW TYILLNYN—IONVISIO HIV
14 00T 4 ov oT ] .
o8l _ o9 __ or ot : 00 o8 - 09 £ : - 9 sov
. IEEEEE ;
< v9* 068
—H o1 oy oce
. - s T ost
ot 173 see
A
¥l
L H st 8L sie m
L oe 18 s6T
HN\ nE m
se ze sLT
i i ’
T ]l 8
_" ﬂ.,__._mu ._.-_nsa“t ] _ P oy (4 svT
3ANLUTY IONVE WOWLLO [t fit i o Tt
m 11 j| T - i - @ 000°ZT (14 8 ot
+  m. 1 - B Ea. 1 .|.|nl|m §-a
M H 2 I N ooo os s s61
ONNBED DIAKS T { um -1 000'91
SIHOIEM SSOUD [T
BAN VIS [ T8 sl
I 1
T !
1NN NS 1 11 1 1 M * 8 1 __ 1
(1334 o001) wITWNN (sLONN)
3aNLILTY HOVW SVD
nuL
e s i J¥OLS 1VIDAdS INO 1§31 LHOIT No qisve
H98-1 "THAOW 9661 TI¥dY | 4O SV Vivd
A¥O cvaNvis J1140¥d GWITD LISNAHL AUVINIW

Figure A-42

A-66



Appendix |

T.0. 1F-86H-1

OLBI-£6-1-HO8-4
1SN¥HL SNONNILNOD WNWIXVYW.

5[-08 00610561 SZ&  SIE bV AT VIS yind quip-asiniy —
8£-08  009Z-059C  SEE 0LE (42 000S yind quijs-asinid iSNdy| snonuyuo) wnwixow —_—
$4-08  O0EZ-00WZ  SPE  OOE ¥ 00001 i 1
8(-08 001Z-0S1Z SSE  SBZ 9§ 000's1 (Papnjaur jou 3jo-op} puo ‘ixoy ‘4apys) iy LR 2N
8L-18  05BI-0561 95 SLL 09 000'0Z pawnsuos |ang T
60-T8  0S910SLL 08E  S9Z  ¥9 000'sZ He | VEDEY
088 0091-00£1 Slv S9Z  OL 000°0E 1aquinu
18-58  0091-00L1 SS¢  OZ 0B 000'5E 1.} up wdi junysuod o uip !
S§68  0SS1°0S91 SLF 0S5z £% 000°0% ikl Fe. VD) camnpeasit. quiljbewmni dog | °f
wn.mo 0551-0591 [TT] T34 wm, 000°SY m:_vcﬂ_ 40 __Cﬂumm'T .—&ZO_ h°+ aAlasal Jo m-u_.__ﬂ___so__n- oN E
0051-0591  S8F (Il SWID-35In%) 4aquinu Yooy papuswiwodal "
= jo asiniy g
0551-00£1  S8F «AWID-35INYD
(‘uoypuwiiojur pajinjap 104 japyd

Wd¥ % EEE 133 wia jsna Aipjipnw o) 12 .
I %E quiy 4l HIIW ©4 1243Y) "quiipd oy ysnay) Aipyiiw asn g
1LYWIXO¥ddV ‘Papnjaul anpayds qui|> o} uoyn
R At e -49]923D pup ‘}0-2)D} ‘IXR} ‘4D§s 104 BdUDMO|ID [any punod-009 | SHAVYWIY
STNW TWOLINVN—IDNVISIO HivV

00¥ 00E 002

1S sor 9

e
—— —

S °
5 1t
ol . / . ] . |=
/ : / o
Sl . \ . *l . ~
e
oz \\a . ﬁn .
ST ” \ .._. * o ST st 8
0€ \\\\o : 83 ) %] .-_ B M....Ss OE st 1%
e - M 2 C
T 4 \.\1 2 2 | . %-3 s€ s w
ovy \ _... . — . o ~ ._ .. , 80°0 oy sm
s —F : ,_n : ) : LSRR gsd)
B, - : ; ; | :
0s \ s\ 2 w > /h. - o 0S el
) 0zl oLt bo't g " )
SILNNIW SUNOH—3WIL 4o SD ON
ss W

1531 IHOIT4 uo pasog awim
9561 1udy 1 1o 55 aing 1SNUHL ANVLINIW

37140¥d NOISSIW

81 ¥SZ'0Z ‘IHOIIM SSO¥D 440-iVL
JY0ILS 1VIO3dS INO

3g- 10 ‘Qe- 'VE-3D-gLr auibug

H98-4 ‘[2PowW
AVO GAVONVIS

¢ ( ( 2.4 F 1 ( ( ( A

A-67

Figure A-43




T.0. 1F-86H-1

Appendix |

) v s ) vV ) v

0861-£6-1-HO8-4  1snuHL SNONNILNOD WNWIXVW.

SLS A
:DHQM i yiod qui-9sinId §SAIYL SNONUKUOD WAWIXOW —
el (POpAPU JOU JO-2D} PUD XD} ‘UDIS) BWIL e - e @
powinsuod oy  —————
‘N3O

“BuipuD] 10 ‘JuUadsap '19}10] 40§ BAIBSL 10 AIUDMO||D ON Y

‘(wdi 9,96) ISNIY] SNONUHUOD WNWIXDW ID 3SIIJ °E

3¢ -10 ‘ae- 'VE-39-€4f ouibuz

(‘uoypuiiojul pa|in}ap 10§
HBY> quitpd jsnayy AIDjpW 995) "quui> 404 snayL AIDHIIW 25N °Z
"papn|oul 3|NPaYRs quil|d 0} UCKRIS
-|229D pup ‘yo-a)p] ‘1XD} J4D}S 10§ IUDMO||D |aNn} punod-009 'L  SHAVWIY

SIUW WILNYN—INVISIO ¥V

00F
i

SL § St

oz oz

ST E14

(41 (0]

SE SE

. _ o . 5 .l g5 L . L . —I.nlu :.l.l.l.llﬂ__...l.. I...ﬂ.llci!..._! oy

. gl __ _ e A __ | AR

0s - o - 2 - Il ... 4 ..<I_1.Ili.||tlil.l..]||..|ll!ll T ; 0S sl e
: 4 S¥) CON
0001 HOVW
1 Nl

1531 IHOITd vuo pasog awn)
1SNYHL ASVIIIN
'9561 Judy | 3o 5o ning

£5

81 $ST'0Z ‘LHOIM SSO¥O OV
JHOLS 1VIO3dS INO

H98-d ‘|°P°W
AV GUVONYIS

371408d A33dS HOIH

Figure A-44

A-68



Appendix |

T.0. 1F-86H-1

V661-£6-1-H98-d

paiinbai jany
saul| apinG yiod quu)

6£-08  006Z-056Z  SIE L1453 ! A3 V3§
8£-08 009Z-059Z  SEE 0LE I 000S

14Bil3 apnyiyo-jupisuod 1o) a6up jsaq Jo aun

fe 08 “Mn.gcﬂ “MM 00t : ﬁ.ﬂ_— ﬂv-_:——u mfzwz-_bu o @E-.—.
87-08 zos1z saz ; sl yBijy quiip-asinid soy aBuny jsa .
BL-1B  0SBL-0S6L 59t SiT i 00002 4biyy quurpa-asi 4 iseq jo auny

6478 0591051 08 s9z 000°sZ ‘aN3oOm
0B-E8  0091-00£1  Siv 592 3 000°0¢

1858 0091°00£1  SSv o0z 0% 000'se 1aquinu

S8-68  0SS1-0S91L  Siv oSz E 000‘0y Y2PW pup wdi jubysuod uibjuibw ‘ainpadosd quip-asini 104 °g
88-56  0SS1-0591 ? 000°sy : = ;

19quInu YIDW papuaWILIoIBl 4D BSINIT p
‘aBubi ysaq jo saulj pun saul| apinB
yiod quip jo uoydasiaju Aq pauiuuajep uonipuos asinud ysag ‘g
11VWIXO0HddV ‘Buipun) 10 ‘juadsap ‘iai0) 10} apow a>upmo||p op Z
“(1PY mojaq 41) apnyuo asinid
OF quip ysnayy Asogijiw sepnppur juiod Aup 4o padinbai jang - | SHAVYWIY

16 005 1-0591 i SWN-35IN¥D

SIIW TVIUNYN—IONVISIO Hiv
005

15

ol

Sl

oz

LTA

0]

wn
-

o
n

4

: (o w > 0} quui; : ey SEEYRIE B ) "ON
pot . . ! _ i ; | o] . i HOVW
Nyl

81 ¥65'91 — 81 ¥SZ'OT :LHOIIM SS0¥D awn
§ Auvin
IYOLS 1VID3dS INO 1S3L 1HOI14 vo poog S

'9561 |udy | 3o sp ojoqg

3g- 40 'ge- ‘'VE-39-ELr duIbug

— 31140¥d NUNLIY WNWILDO

AVO Q¥vaNvis

a @ e ar @

Figure A-45

A-69




T.0. 1F-86H-1

Appendix |

H002-£6-1-HO8-4

¥L-SL 00BL-OS6L  SLL [14 SL1 EL7L  0591-0081 591 1A WA VIS
PLSL 05L1-0061 002 13 581 ELpL  0091-05£1  SBL 6L 000°S

SL94  00LL-0081 0%z £ 581 ¥Z-5L  0SS1-00LL 0L ££ 00001
S4-9L 00910041  S¥T (1 S61 VLS. 0SyL-0091  O0EL [i8 000°s1
9L-4L  0SKL-0091 59T £y 561 §[-9L  00EL-0S¥L  §ST 114 000'02
LL-8L 0OWL-0SSL 062 [ S61 9-4L  0SZL-00PL  SLT 9w 000'ST
64-18  00F1-0S51  OZE ¥ 002 8-6L  0STL-00WL 562 05* 000'0¢
18-68  00¥1-0551  OSE 19 00 08-18  0SZL-0OWL  SIE 95: 000'SE
§8-/8  0S¥L-0091 OOV oL o1z 0SZ1-05%1L 000°0¥
0626  0S51-00{L  OS¥ 8L 01 00k 1-0551 000'SH

E ﬂ: : WA

IIVWIXO0¥ddY

‘ON
HOVW
Nyl

-

ONINIVWIY 13nd 81 000 NVHL JOW

3g- 40 ‘ge- ‘VE-3O-£Lr Pubug

H98-d ‘[SPOW

AVO O¥VANVLS

JIVWIXONddV

g1 ¥SZ'0Z—81 v65'91 ‘LHOIIM SSOUO

134
anuwv ‘apN{I}|D junysuod uIDjuIow g

gy pPepuawwiodas o 434107 '|  SHYVYWIY

SIUNNIW :S¥NOH—IWIL
0€°1L 0Z:l

1531 IHDITd ve pesos
'9561 |udy | jo so pjog

JYOILS 1VID3dS 3INO

37140dd IDNVINANI WNWIXVYW

Figure A-46

A-70



T.0. 1F-86H-1 Appendix |

This page intentionally lefe blank

A-71




T.0. 1F-86H-1

LLLLII LT
HH- onnEd DiAxas

Vim-te-1-Hee-d
T T TTTTT T e T TT T YT T 00091
1 1 1} A

b

11# [ 11 ‘pouioyn 5| peeds quip soq
00081 swy woy penduwod Biop |V €

‘uMoys sB

sequinu YIDW UIDIUIDY ‘uol

-seap sypoddo u) uoydeud

Adde ‘susypues dog pio
-puBig Mo[eq J,01 Y208 404 T

LLLLLL

IEEE N

I
1
1
1
1
A
s M
t
I NEEEE N
LB
TT1

= & - LM~ ooo'or

"UMOYS 3D Jequnt
oy upjuioy “Hoyd Bupsjue
ssojeq spunod 005 | I4B1em
b H ii_%rg

H PIOPUBIS BAOGD Suny
ana 000'TT o uj a1 3,01 YOO Jog |

ann Jmm | a- EANVWIN

(sannod)
LHOIIM 5S0¥D
RETELR FH

L1
1

1 11

STUW TVILLNYN—IONVISIO NIV

Appendix |

0zz 00T 081 09l ovl ozl 00 o8 09 ov oz [ o .
T
H 95 ove
HH o1 68" ote
—+ 51 T sit
‘ﬂ
oz 59 oot
g
st 6 S8z H
1Lyl
o
ot T oLt m
1] se oL £5T
3anuiv IONVYE !..i_._.._...._l i i 1
I b
2 f - o e 1 00092 ov s ez
fr T - H - — @1 000'TT
1 = T Nt 1 000°'0T .
* e e HH 61 000's sv o8 siT
Ba2, | 1 000'9
s $50U9) os e s61
—H ONNED IDIANIS ONMIED 1VEWO2 e e
HEHHEE wm - .#_:__:Ja_m__ (1334 WIAWNN
N BN A EEE | Il I 9 T 0001) HOWW (sLoNd)
3IANLILTY nuL svd
A, MNVL dO¥G NOTIVO-0Z1 INO SNid SHNVL dO¥d 1531 1HOI14 ‘NO a3sve
WoB-4 rIOOW NOTIVO-00Z OMIL SN1d IWOLS 1VIDIdS INO 9561 TI¥dV | 40 SV Viva
AYa Gavanis 31140¥d GWITD 1SNAHL AUVIITIW

Figure A-47

A-72



Appendix |

T.0. 1F-86H-1

D202-E6-1-HE8-d  15n¥HL SNONNILNOD WNWIXYW.

0828 osoc-00ze  sot  sor  9v [MERFTRIRT Yiod quIII-asInLd §SNIY| SNONUNUOT) WNWIXDY  se——
08-€8  0SBI-000€ OZE S62 &b 0005
apnpaui jo - ! ‘

0868 00920082 0¢¢  06C  I§ 000°01 (P3papul jou yjo-ax} pup ‘ixo} ‘Uojs) suwily @ ° °
08-¥8  00VZ-009Z  S¥E  OBL 95 000's1 pawnsuo |ang _—
18-58  00ZZ-00¥Z 098 OLL 65 000'02 ‘aN3oT
78-98  000Z-008  08E 09 &9 000'sZ )
¥8-8  0S6L-00ZL  0OF  SS5C : 000°0¢ 1SNIY] SNOAUIUD E_.....“uaE:: g :..u_mcuu P
9806 0S61-0SZZ 0P SST 000°SE Y1 Juo) Ixow asn ‘ainpadosd quip-asing 04 g
06-F6  0061-0SZZ  S9%  SPZ 1% 000'0F "Buipupj 40 ‘yuadsap ‘19410] 10§ aAI8SI 10 BIUDMO||D ON ‘b

96 0081-0S2Z 9% - _h“. «BWID-35IN¥) “19qUINU YIDY PAPUBWILIOIBI I BSINIY E

IIVWIXO8ddY quitp ysnay) Aipjjiw o4 4a40)) "quiipd o4 ysnayy Aioppw esn Z
ANVL 4dO¥a NOTIVO-0LL INO S5Nd SHNVL 4O¥Q ‘Papnjaul ajnpayds qui|d o} uoyo
NOTIVO-00Z OML SN1d 3¥OLS TVID3dS INO—3SINYD -13]2330 pup ‘}o-3)D} 'IXD} ‘4D}S Joj BIUDMO[|D |any punod-0Q9 | SHAVYWIY

SIUW IWILINYN-—TINYLISIO HIV
006

o

I HIVW
0S 1w nuL

81 OE1'PT ‘LHOIIM SSOY¥D HO-IIVL 150U ARV LW

JMNVL dO¥A NOTIVO-0ZL INO snid SHNVL dOda hm“.m_.hﬂ”_._m..sa_zsu
NOT1V9-00z OML snid 3YOIS 1VId3dS INO i

371408d NOISSIW

3¢- 10 '‘ge- 'VE-39-£Lr ouibug

H98-1 ‘[°P°W
AVG QHVONVIS

A-73

Figure A-48




T.0. 1F-86H-1

Appendix |

DE02-£6-1-Heg-d . : .
1SNYHL SNONNILNOD WNWIXVYW.

“M“” H” H" "“. :w_ho“: WWod quii-asinid §snIY] SNONUKUOD WNWIXDW —
0089 [ 09F 8 000°01 (papnjoul jou yjo-a>p} pup ‘1xpj} ‘ppjs) swil LY R
0009 0Ls b144 £ 000°s1 pawnsuod |any = —————
052¢ 51§ s68 I3 00002

005% s0s Sst 3 000’2 *aN3oT1

00BE  005-56F  SZE-0LE S8 -¥8 000°0¢

002t 06b-58F  061-S8 S8 -8 000'SE

T T “BUIpUD] 10 Juadsap ‘49}10] 40§ BAIDSAI IO BIUDMO||D ON “p

0081-052Z _ S9F - : (wdi o496) IsnIYL SNONULUOD WINWIXDWY §P 3sINID '
(‘uoypwiojul pajingap 10)
HOY> quuip jsnay) Aipppiw 29S) "quuipd 104 ysnay) Apppiw 350 7
‘papn|aul 3|nNpay3s quii|> o} uoyoia
ANVL JO¥G NOTIVO-0ZL INO SN1d SHNVL dO¥a =§9330 pub.‘§50-8254 HX0I. (OIS 404 SHUDMOHD (903 puned-009 'L SHIVWIA
NOTIVO-00Z OML SN1d JOLS 1V123dS INO—ISINAD

SIUW WOLINVN—IDNVISIO div

006 008 00£
3 I i

i %\%

N
e e
- .\\

%

oy

St Sy sz o
2 i 1 I S ON
0s 0001 HIVW

n nul
@1 0£1°pZ ‘LHOIIM SSO¥O 44O-IIVL 1531 LHOM4 vo posos JSOEHL LEvImIW

9561 |udy | o S0 Bing
MNV1 dO¥d NOTIVO-0Z L INO snjd SINVL dO¥a
NO11V9-00Z OML snjd IYOILS 1VID3dS INO
3g-40 ‘ae- ‘VE-39-g4r ouibug

H98-d ‘|2P°W
AVO Q¥VANVIS

3111108d A33dS HOIH

Figure A-49

A-74



Appendix |

T.0. 1F-86H-1

H¥02-£6-1-HI8-4

9484 00ZZ-005Z 061 (14 061 SL9L 0081-00ZZ 091 12

LL-6L 0S0Z-05E2  S0Z (1% 061 SL-LL 00£1-050Z  S81 8T

8461 0Sb1-0STZ  SZT St 561 9L-8L 00910561  SOZ EE

8118 0061-00ZZ  S¥T L1y S6l 9L-8L 0S51-0061  O£Z iE

6L-18 0SBL-0S1Z  SiZ LLE S0Z LL-6L 0051-0581  §SZ (4

8L-¥8 00810512  SOE 1§ 0l 8.-18 0S¥L-0081 SLT 9

i8-48 00B1-0SI1Z  SEE L5 012 0818 0sk1-0081 SOE (42

98-80 0581-00Z7 SS9t ¥y 0lz £8-98 0051-0581  SEE 85

2696 0561-05Z2  00F 6% S0% 8816 0091-0561  S&E 69' S0
- ¥6-96 00£1-0081 0¥ £l Sbl

ONINIVW3Y 13nd 81 00SE NVHL J4OW

oL

Sl

&

0z

ST

(01

SE

oy

Sv

@

3g- 10 ‘ge- ‘'VE-39-g4r 2uibug

H98-4 ‘[3pPowW
AVO a¥vanvis

(

JIVWIXO¥ddV
ONINIVW3IH 13N4 871 00SE NVHL S531

SUNNIW SUNOH—IWIL
00°2

971 0EL'YT—81 060'L1 ‘LHOIIM SS0¥D

JANVL dO¥A NOTIVO-0Z L INO snjd SHNVL dO¥a
NO11V9-00Z OML snjd 3YOLS 1VID3dS INO

24

'BPNE}IR JUDISUOY UIDJUIDWY ‘T

‘SVD PApuUawwodal |p 194107 " mv_ ~.__<zmx
00°1 0r0 0z0 0, 1
S
ol
s Sl
g g
[ &
0z
ST
01

1531 LIHOI74 uo pasog
9561 |14dy | jo so ojaq

Figure A-50

A-75




Appendix | T.0. 1F-86H-1

STANDARD DAY
Model: F-86H
Engine: J73-GE-3A, -3D, or -3E

COMBAT ALLOWANCE

AT FUEL
000 Data as of: 1 April 1956,
1000 FLOW

lIT La_.-n:i Based on FLIGHT TEST CLEAN

N

50 1890

MAXIMUM CONTINUOUS THRUST

TIME—MINUTES

" THRUST |

10,770 0
TIME—MINUTES

90 92
TRUE MACH NUMBER
F-86H-1-93-205B \ /

Figure A-51
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STANDARD DAY
Model: F-86H
Engine: J73-GE-3A, -3D, or -3E

COMBAT ALLOWANCE

AT FUEL s
1000 Fiow B ar iy TWO EXTERNAL LOADS

T LB/HR

40 2620

MAXIMUM CONTINUOUS THRUST

20 5430

NO TIME LIMIT
10 7250
50 60 70 80 90 100
TIME— MINUTES
ALT  FUEL
1000 FLOW
T IB/HR
40 2840
30 4520
MILITARY THRUST
20 6550
TIME LIMIT—30 MINUTES
10 8740 /
50 60 70 80 %0 100

TIME—MINUTES

MAXIMUM
CONTINUOUS
THRUST

MILITARY THRUST

B8 3
TRUE MACH NUMBER

90

F-BBH-1-93-206B
Figure A-52
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STANDARD DAY
Model: F-86H

Engine: J73-GE-3A, -3D, or -3E

COMBAT ALLOWANCE

ALT  FUEL
NF?O Flow Data as of: 1 April 1956.

LB/HR Bosed on FLIGHT TEST FOUR EXTERNAL LOADS
40 2500

MAXIMUM CONTINUOUS THRUST

NO TIME LiMIT

40 50 60 70 80
TIME—MINUTES

MILITARY THRUST

TIME LIMIT—30 MINUTES

%
\

50 80 70 80
TIME— MINUTES

MAXIMUM

CONTINUOUS

THRUST
20
10

MILITARY THRUST

St .78 82 Bb 90

TRUE MACH NUMBER
F-86H-1-83-207B

Figure A-53

A-78



T.0. 1F-86H-1 Appendix |
STANDARD DAY
Model: F-86H
Engine: J73-GE-3A, -3D, or -3E

DESCENTS

Data as of: 1 April 1956
Based on FLIGHT TEST CLEAN
PRESSURE

ALTITUDE GROSS WEIGHT: 16,100 LB
1000 FEET

._...__..
POWER-OFF DESCENT .~~~ —

MAXIMUM-RANGE DESCENT

400 500 0 5,000 10,000 15,000 20,000
RATE OF DESCENT—FEET PER MINUTE

SL 100 200 300
FUEL USED IN DESCENT—POUNDS

PRESSURE
ALTITUDE
1000 FEET

30 40 ] 50 100 150 200 250 300
TIME TO DESCEND— MINUTES DISTANCE TRAVELED—NAUTICAL MILES

REMARKS 1. Recommended descent—Use idle power, speed brakes open.
Descend at .80 true Mach number or 350 knots CAS, whichever is less.

2. Maximum-range descent—Use idle power, speed brakes closed.
Descend at .BO true Mach number or 400 knots CAS, whichever is less.

3. Power-off descent—Speed brakes closed.
Descend at 200 knots CAS.

F-B6H-1-93-2084A

Figure A-54
A-79




Appendix | T.0. 1F-86H-1

STANDARD DAY
DESCE NTS Model: F-86H
Engine: J73-GE-3A, -3D, or -3E
PRESSURE -

1000 FeET g sler TWO EXTERNAL LOADS

Based on FLIGHT TEST
GROSS WEIGHT: 16,800 LB
50

-
SL L 11] 120 B 12 16
FUEL USED IN DESCENT—POUNDS RATE OF DESCENT—1000 FEET PER MINUTE "o/
PRESSURE
ALTITUDE
1000 FEET
50
A
A
S’
4 8 12 40 60 80
TIME TO DESCEND—MINUTES DISTANCE TRAVELED—NAUTICAL MILES e
REMARKS 1. Recommended descent— Use idle thrust, speed brake open.
Descend at .80 true Mach number or 350 knots CAS, whichever is less.
2. Maximum range descent—Use idle thrust, speed brakes closed. \ _
Descend at .80 true Mach number or 400 knots CAS, whichever is less. N/
F-86H-1-03-200A ~

Figure A-55
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STANDARD DAY
Model: F-86H
Engine: J73-GE-3A, -3D, or -3E

DESCENTS

oo FOUR EXTERNAL LOADS
1000 FEET Data as of: 1 April 1956.
Based on FLIGHT TEST GROSS WEIGHT: 17,400 LB

50

SL
80 120 8 12
FUEL USED IN DESCENT—POUNDS RATE OF DESCENT—1000 FEET PER MINUTE

PRESSURE
ALTITUDE
1000 FEET

50

Y
N 12 20 40 60 80
TIME TO DESCEND—MINUTES DISTANCE TRAVELED—NAUTICAL MILES
REMARKS 1. Recommended descent— Use idle thrust, speed brake open.
/\ Descend at .80 true Mach number or 350 knots CAS, whichever is less.
2. Maximum range descent—Use idle thrust, speed brakes closed.
Descend at .80 true Mach number or 400 knots CAS, whichever is less.
~

F-B6H-1-83-210A

Figure A-56
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STANDARD DAY
MILITARY THRUST CLIMB MODEL: F-86H
DATA AS OF: 1 APRIL 1956 ENGINE: J73-GE-3A
BASED ON: FLIGHT TEST CLEAN .3E
-3D, or -3
200 T T T T
1 111 | |
24— IBESE Bi I ] 5
i T 1
Vice [
1 1 .
20 EEEEEE SREEE S ” i
160 H \ ! o
il ! i
1
T -1 1 - 1
18 . - - w
1 1 A | ! o
B 140 . { - | 1 l% LYol
X T Thw -
N N FgEEE L)
16 g ! “"a"“ :;% :n'%“r 1 1|
i 120 ‘% y —ia EEE
T AN T
14 =2 N 4 s
E 5 1| COMBAT CEILIN 3
- \L! r - Iyt T
£ 100 HH HPN E':‘“ mEEE
¥ 12 ST NN | =s
. o gz I ;{’.‘{%
L
§ - ! .,..g' ~ 5, 9 T
= a = 30,00 1Y HH
2 10 & 8o =) ] % amm
% 8 B3 e SRR RPN HH
,5_ ~ E HHHH s rrt . T AT
H OPTIMUM RANGE A = t
- i RANGE ALTITUDESK 47 o 1]
. g . -"“-,—1-2?2 Fr EEE
= 60 e 1‘5 —
3 a ae i =00 iy 5
6t > == tr = T
: e st RO L S b
] ,000 g CEEE
: 40  maar Saaa PRESSURE ,;fﬂmm
4 — 1 Y| T [35:000 T, H s
T LR T
=1 SRS~ i .w.oot.-_ ks ! '
20 HEH 1 ' I 25,000 FT
2— 20,000 FT . ]
15, ==
T
7 I
° 0% 19 18 17 16 15 14 13
GROSS WEIGHT—1000 POUNDS
CLIMB SPEEDS
ALTITUDE m‘::i" CAS
EXAMPLE REMARKS: (FEET) | e o | (KNOTS)
@+ initicl gross weight (17,500 pounds). 1. For each 10°C rise in air temperature above “umeo| o4 160
Standard Day conditions, increase gross weight 55,000 84 180
@ el ititude (40,000 feet). 1500 pounds before entering chart. Maintain s0000 | .84 | 200
el s i (575000 " Mach number as shown. 45,000 84 225
na ross we ¥ .
* 9 o poun) 2. For each 10°C below Standard Day conditions, ;g’% : :::
° mimoiu fuel used in climb (500 pounds). apply correction in the opposite direction. ! * a
Maintain Mach number as shown. ;:";:; ':: 35:
© i+ distance raveled in climb (44 nautical miles). e h e et Koo e aat ks vmenil mow| & vt
oi- time to climb (5.4 minutes). s oHtuined. 15000 | .81 415
10,000 81 450
5000 80 490
5L 80 525
F-86H-1-83-213A
Figure A-57
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Appendix |

STANDARD DAY
MAXIMUM CONTINUOUS THRUST CLIMB MODEL: F-86H
DATA AS OF: 1 APRIL 1956 CLEAN ENGINE: J73-GE-3A,
BASED ON: FLIGHT TEST -3D, or -3E
200 111 T T T T
1 I T 1 !
28— AN EE T HHH =
! [T SERVICE CEILING 111 :
1 1 anm 1 1
T 5 1 T
_‘_J______ 1 so L N‘- | B m
22 i RN . B ] | 11 1 | !l
I : SEE
anmmm ! ol X g4 o8 w
20 160 : hY 2
! | 'l o
I | > pe
mm 1 \ Q. 3
CRAR E
18 i A\ > H
AS \ ]
140 - - 1 WY L
+iH g o INSH
H 2 \%
16 = T d') el
- 1 N
o 1 1 1
- g 120 - . —
4 1 ..%
w " o
g 14 E : I\% 11
Z1l 1 Vs e
z = '-',,1. l[— . 1
- N
= 3 100 18 a Bl ? ot I
12 z 3 2 NS .
g IEpEES I ‘
L] > = na
- Z-0g,. ~
.o. Hs 00.2 £y i 11
= HH
s 10 E 80 I ! ]
0gq 11 1 -
g ] M0 g . +
1L T
- t - r
& : 1
o 8 i T !
u
T 40 595‘]— 1
T — r'r--,' Pg’s&'&u' E
- I E ALt
6_&_ e paEN sEEE § mm; = TUDE 1
- — - - L W T i
6 I 1# 1 35,000 Fr 1 T -
40 e £ 1 =
mn 30,000 Fy T = ;
4 i l.' I : | ]
.....#!E 25, T !
: ] 1
120,000
20+ T =22
2 115,000 J -
10,050 F1 , |
-1 5000 FT,
r
o o KL / SEA EL-§¥1t ﬁ
20 19 18 17 16 15 14
GROSS WEIGHT—1000 POUNDS
CLIMB SPEEDS
ALTITUDE| TRUE CAS
(FeeT) | (MACH: | (knoTs)
EXAMPLE REMARKS: NUMBER
is initial eight (18,500 L 60,000 | .64 160
o LAt wrelghk { pownds] 1. :Bl' each 10°C rise in air temperature above 55,000 -84 180
tandard Day conditions, increase gross weight 50,000 B4 200
o ls final altitude (35,000 feet). 1500 pounds before entering chart. Maintain 45,000 .84 225
°ii final gross weight (18,000 pounds). Mach number as shawn. ;:-m :; 255
2. For each 10°C below Standard Day conditi 4 2 285
°mimu°h fuel used in climb (500 pounds). paly Corseciion T ik sppoilie. drecta 30,000 | .82 310
© - distonce traveled in climb (46 nautical FiEmn Tt s o 65 neel| w | &
s nce n utic iles). -
Chiimb; (35 nontical ijes) 3. All data computed from fime besi climb speed s = poed
@ s time 1o climb (5.8 minutes). is attained. soooo | s -
5000 T4 450
SL J3 480
F-80H-1-93-314A
Figure A-58
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MILITARY THRUST CLIMB g
MODEL: F-B6H
ENGINE: J73-GE-3A,
BATA AROWL) APRN. 1950 TWO 200-GALLON DROP TANKS “ODer 36
BASED ON: FLIGHT TEST
- 200
24 —
180 SERVICE oty
= IC_E G
22 — p——
u ==t |
CrrrT i mEakr) B8 S
160 ;7 % [
20 — TIMUM RANGE ALTITUDE Nt i
- = IE 1 -% A
3 i i B, | o
v e\ A ml
18 140 = -
T il 9 -\ ﬁ
8 I A N
H i : % o
16 2 g = %.9 !
Y 20 T 2 1
5 - COMBAT CEILING ~if} | %‘9‘“ N\ 1
: A : =5
3 14 ] '!l b 0
2 g 100 P05 :
1 I
E z g | E
2 12 a 3 ;
— .
Z 3 5 i g
: v . e LR
- , e
10 g ] Oog 153 1 Bas
L1
T T
& S S ssnant S
= — _ 40, 5 o I
8 -] 60 ' i :--.-%.Fr PR - ks 4 ] m
1 ™~ — (11
_ H : iTupg - T
T r as’q'” 5 —
o 1§ BERE AN
w0 4 -
I ] 30,000 ¥
Ii : N ! '! |r ]I
4 25,000 FT f
T :
20 - Ty TT L §
2 sumss . ' 15,000 FT o=
H - o 110,000 FT i
= a7 SEREE 115000 FT 17 mEEEr R : nr-{
HH I SEA LEVEL | EEEN iR i jEmmE
° * 22 n 19 18 17 16 15 14
GROSS WEIGHT—1000 POUNDS
CLIMB SPEEDS
TRUE
ALTITUDE CAS
EMARK (FEET) | ACH. | (xNOTS)
3 - 55,000 .82 175
1. For each 10°C rise in air temperature above <= '
Standard Day conditions, increase gross weight . 50,000 .
1500 pounds before ing chart. Maintai 45,000 .82 220
Mach number as shown. 40% ::I :;:
2. For each 10°C below Standard Day conditions, 35, .
apply correction in the opposile directi 30,000 78 295
Maintain Mach number as shown. 25,000 75 31s
3. All data computed from the time best climb '::,g :: ;::
speed is attained. w:m :6? i
5000 .64 390
SL 62 405

F-86H-1-93-215A

A-84

Figure A-59
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MAXIMUM CONTINUOUS THRUST CLIMB st
MODEL: F-B&6H
DATA AS OF: 1 APRIL 1956 ENGINE: J73-GE-3A,
BASED ON: FLIGHT TEST TWO 200-GALLON DROP TANKS =38, or -3E
20 =
220
28
SERVicy
mait i aE Ty
ATy i f
26 200 - t L.
T i t
% 1 i
- ESgHE 8 SRS
180 . m % % ‘% TN
! I
. | 1A
22 % 1
{ \
N 1
160
20 H ?
3 =n & =nm
: . % LeisE
18 g 140 T
§ 1 M
&
i
16 &
g 5 G %, {11'
& z 2 TN h,:; mEm
: g |
00 ol L 95 —
1 3
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E E i 4 EQ‘P ; i
s g i 'L T
& 1 : ﬂ‘&;:-
] a0 e | 'ﬁ. - 1
10 f 90,000+ _ HIS
I I- ﬁi ; -ﬁ #H 1
1 1 s ; ) »
. , = -E?. "B--....g- : H |[ ~ T iI} |[ .|FL
- LT 3 IHE S (EEE R T
’ iR = R inass iSERIRRERT dase ssantl SRR EREE
- = ) I | AW 1 T lm‘ﬁ L 1 #_
f Sismneeoiee HHHEE r Siean S
1 1 T = u [ VT 1 -
6 HEHAH 20000 /y Ginas; Locasass
40 ) | B 1 ' | +
. I EENI i_]'_jl_ %l E{}‘ —— 11 T
{} i | { =am zs,ﬁ =X 1 1y
H1 ¥ 1 . S
] . 1 1 T T . .
* 0 11 b 'lﬁm‘f“ B ] i =
:::ﬁ T 5, unm ¥ 5 Eme
20 15,000 FT ' T
H r# TTTL] #F;; I
2 : -t 10,000 77
’ Lgmy ar i 1 ;ﬂ
. . T+ Tt T
o 0 ﬁ I m SEA LEVEL-YHHHHHHHH IIIIH—H”}” H%
22 n 20 19 18 17 16 15 14 13
GROSS WEIGHT—1000 POUNDS
CLIMB SPEEDS
TRUE
ALTITUDE CAS
REMARKS: (FEET) |  MaCH. | (kNOTS)
1. For each 10°C rise in air temperature above 50,000 82 200
Standard Day conditions, Inertm; gross weight 45,000 82 220
1500 pounds before entering chart. Maintai
Mach number as shown. ;::x :: :::
2. For each 10°C ums::menqmm. 30,000 78 295
apply tion in the opposite directi I 75 1
Maintain Mach number as shown. gﬁ s :a:
3. All data computed from the time best climb 15,000 70 350
speed is attained. 10,000 &7 370
5000 b4 390
5L 62 405
P-BOH-1-83-210A

Fi

gure A-60
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T.0. 1F-86H-1

A-86

MILITARY THRUST CLIMB STANDARD DAY
. MODEL: F-86H
DATA AS OF: 1APRIL 1958 TWO 200-GALLON DROP TANKS Pplus ENGINE: J73-GE-3A,
BASED ON: FLIGHT TEST TWO 120-GALLON DROP TANKS -3D, or -3k
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24 1 L] \ A
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=3 1 1 X et
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z o h T iy | BN R NN B t
B ) 3 N COMBAT CELING
T 16 E | ] : _F_H ! S
i T
I z ! +
o = 100 2
14 — a T
.O_ E ,' %’7 ! I {
5 >
S Emmun !
= E f i
12 W I 1 40
I ~z00g £
= £ : i =, Frst
o NN I B
- 1 K|
7] i . uE
10 a it 3 e ] — e T
1 4 = { ] 1 1
. £ ! 1
60 £ u
! ] HTTS:000 Tl | B8
8 i 1 1 S F {
g
T i 4
I | SEE B D, T 1
! 11 =111 130,000 Fr/| I i
6— 40 1 'T LTt = e m
7  AppE AN NN ¥
:000 FT AW T I
Ll | ¥ |
Tt o
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i i 20,000 FT1 f
40 klﬁlﬁ
AR
2 = 10,000 FT /i
] 11 s0¢ i
s roigtims "
o ;IIIIIIIII'IIIIIIJI | AREEE NI 11 {i}{TI{T
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GROSS WEIGHT—1000 POUNDS
CLIMB SPEEDS
ALTITUDE |  TRUE CAS
REMARKS: (FEET) | e |(kNOTS)
1. For each 10°C rise in air temperature above 82
Standard Day conditions, increase gross weight 50,000 82 195
1500 pounds before entering chart. Maintain 45,000 .80 ns
Mach number as shown. 40,000 .78 235
2.For each 10°C below Standard Day conditions, 35,000 76 255
opply tion in the opposite direch 30,000 72 270
e bt e 25,000 69 285
3. All data computed from the time best climb 20,000 .65 300
speed is attained. 15,000 .62 315
10,000 .59 330
5000 56 340
sL .54 355
F-86H-1-93-21TB
Figure A-61
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h STANDARD DAY
DATA AS o7 1 APRIL 1956 MAXIMUM CONTINUOUS THRUST CLIMB JHont oAY
BASED ON: FLIGH -GE-
) TWO 200-GALLON DROP TANKS plus RIS 73 0o
TWO 120-GALLON DROP TANKS
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GROSS WEIGHT—1000 POUNDS
CLIMB SPEEDS
autirupe | TRUE | o
REMARKS: (Feem) | MACH | (S,
1. For each 10°C rise in air temperature obove | NUMBER
Standard Day conditions, increase gross weight 50,000 .80 190
1500 p ds before ing chart. Maintai 45,000 .80 215
Mach number as shown, 40,000 .80 240
2. For each 10°C below Standard Doy conditions, 35,000 .80 270
apply tion in the opposite direction, 30,000 .75 285
Maintain Mach number as shown. 25,000 ] 295
3. All data computed from the time best climb 20,000 b6 305
speed is atfoined. 15,000 .62 310
10,000 .58 315
5000 .54 325
5L .50 330
P-86H-1-63-218A
Figure A-62
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MILITARY THRUST CLIMB STANDARD DAY
DATA AS OF: 1 APRIL 1956 MODEL: F-86H
BASED ON: FLIGHT TEST TWO 200-GALLON DROP TANKS ENGINE: J73-GE-3A,
PLUS TWO 750-POUND NAPALMS -3D, or -3E
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GROSS WEIGHT—1000 POUNDS
CLIMB SPEEDS
EXAMPLE: REMARKS: ALTITUDE TRUE CAS
(FEET) | (JMACH. | «noTs)
° is initial gross weight (22,500 pounds). 1. For each 10°C rise in air temperature above NUMBER
Standard Day conditions, increase gross weight 50,000 .82 195
© s finol altitude (35,000 fest). 1500 pounds before entering chart. Mai as.000 | .80 25
% - - Mach number as shown. 40,000 78 235
: ' (21, ] X
© i+ final aross weight | pounds) 2. For sach 10°C below Standard Day conditions 35000 | .76 255
o minvs is fuel used in climb (850 pounds). apply tion in the opposite directi 30,000 72 270
di led in climb (62 1 miles Maintain Mach number os shown. 25,000 &9 285
[ ta frav n nautical mi .
N tygpomtod et : 3. All data computed from fime best climb speed 20,000 | .65 300
is time to climb (8.9 minutes). is attained. 15,000 62 s
10,000 .59 330
5000 .56 340
|__Sl. .54 3ss
o881 -1-93-219A |
Figure A-63
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ONTINUOUS THRUST CLIMB ST, WY
MAXIMUM C MODEL: F-86H
DATA AS OF: 1 APRIL 1956 - ENGINE: J73-GE-3A,
BASED ON: FLIGHT TEST TWO 200-GALLON DROP TANKS 30, o¢ 158
PLUS TWO 750-POUND NAPALMS
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EXAMPLE: REMARKS: ALTITUDE ,I.'.'é‘.. CAS
(FEET) | wumper | (KNOTS)
is initial gross weight (20,500 pounds). 1. For each 10°C rise in air temperature above 50,000 .80 190
Standard Day conditions, increass gross weight 45,000 80 215
is final altitude (30,000 fest). 1500 pounds before entering chart. Mai 40,000 80 240
Mach number as shown, ¥
s final gross weight (19,800 pounds). % shewn 35000 | .80 270
2. For sach 10°C below Standard Day conditions, 30,000 75 285
°nlm is fuel used in climb (700 pounds). apply ien in the opposite directi 25000 | .70 295
Maintain Mach number as shown. 20,000 66 305
is distance traveled in climb (52 nautical miles). ]
3. All data computed from time best climb speed 15,000 62 310
is time to climb (7.6 minutes). is attained. 10,000 58 35
5000 .54 325
st 50 330
F-88H-1-03-2204
Figure A-64
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1. For each 10°C rise in oir temperature above sl NUMBER m
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MAXIMUM CONTINUOUS THRUST CLIMB e
MODEL: F-86H
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BASED ON: FLIGHT TEST PLUS EIGHT 5-INCH ROCKETS -3D, or -3E
240 r T T T
a2 et FH 1_".} ]H[ : R HH HH H__1+_
1 1 1 T mE 1 1
T 1 i n T I 1
I ~r— SERVICE CEILING i 1 EEEEE
30 — =8 i M T mEw {s
220 t b T r 1 Baymas im
2| 1 3} { 13 i
11 1
28 i ‘l I
1 h | 3 1 }
200 HHH - H 1
g \ N B EHH
26 — 1 1 : w s\ N B A | . i 1]
Y TN o A% T ! !
- FHENEHENS TN NG R HE
%0 i A HHH-H A i\ AuaiE v EammaE
E] B t X T\ 1 I W -
.Y W |
: N [ NEN :
E L] 1 Il 1] N i -
- n v 1] EEEEE -
22 £ 150 HEL aams aan N
3 1 1 ) 1 T
T 1 | \ ! 1 r |r
T I 1 1
E 20 — 5 [ 1 + 1 ! 1
z = : NCq L] o ¥
H o 2l ! I s 35
z TENG o {
18 o = b I H
z ] o 1
z ' PN !
g E 120f N ] !
E 16 E H { .SL 3 ,} SamEm
u o T t t :
g | B B S N
14 100 - . !
: S
5 H ] f % FLJ' KIS
35 " :
12— 1 an 15‘;.,_:0,*' T HHH T
80 { > 1] 53 H
= i e
- | - T T
10 ] | SN H 1 1 f 1 T
i J
i = I 1 I &
I 1 1
1 An - -
EEEEE o 1 + &‘:g% I ¥ 1 1 -‘ﬁ‘
8 a8 = 1 H 1
] m I Nlﬁnm, i f
¥ —_ = 1 1T - y
FEHH i T i : / m | W - =
Fll 40 ] : f ] ] 25, "-r-' I ] -
1 I T %
. A HHH
T H 20.0661 T i— X i - ]
4 — 1 i 1 T
mm ] T 1
20+ ~ - 1 1
T 11 i TILITLT H
2 - 10,000 FT N NN
: {"' Ll F _Ir FI' P: : : : - i
1 3000 ISES FiEEAN
] L rsea wevel A
24 23 22 2 20 19 18 17 16 15 14
GROSS WEIGHT—1000 POUNDS
CLIMB SPEEDS
EXAMPLE: REMARKS: Aurmuoe | BYE | cas
(FEET) | numeer | (KNOT)
s initial gross weight (22,500 pounds). 1. For sach 10°C rise in air temperature above 50000 | 80 790
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EXAMPLE: REMARKS: (FEET) | numBer | (KNOTS)
° is initial gross weight (20,500 pounds). 1. For each 10°C rise in air temperature above 55,000 -82 175
Standard Day conditions, increase gross weight 50,000 82 195
° is final altitude (35,000 feet). 1500 pounds before entering chart. Maintain 45,000 .82 220
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STANDARD DAY
MAXIMUM CONTINUOUS THRUST CLIMB MODEL: F:86H
ENGINE: J73-GE-3A,
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DATA AS OF: 1 APRIL 1956

MILITARY THRUST CLIMB

STANDARD DAY
MODEL: F-86H
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is final altitude (35,000 feet). 1500 pounds before entering chart. Maintain 50,000 .82 195
; — Mach number as shown. 45,000 .80 215
is fi ight o pounds). 2 .
R el groos weight { ) 2. For each 10°C below Standard Day conditions, ;2 g ;: :::
ominm is fuel used in climb (900 pounds). apply correction in the opposite direction. 3 7 "
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is distance traveled in climb (68 noutical miles). 25,000 69 285
3. All date computed from time best climb speed 20,000 65 300
is time to climb (9.8 minutes). is attained. 15,000 62 315
10,000 .59 330
5000 .56 340
SL .54 355
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Figure A-71
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J73-GE-3A,
3D, or -3E

STANDARD DAY

MODEL: F-86H

T.0. 1F-86H-1

TWO 200-GALLON DROP TANKS

NAUTICAL MILES PER POUND OF FUEL

BAseD ON: FLIGHT TEST

DATA AS OF: 1 APRIL 1956
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NAUTICAL MILES PER POUND OF FUEL SINGMRS DAY
MODEL: F-B86H
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STANDARD DAY
3D, or -3E
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MODEL: F-8B6H

ENGINE: J73-GE-3A,

T.0. 1F-86H-1

TWO 200-GALLON DROP TANKS
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NAUTICAL MILES PER POUND OF FUEL
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NAUTICAL MILES PER POUND OF FUEL
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DATA AS OF: 1 APRIL 1956
BASED ON: FLIGHT TEST
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STANDARD DAY
MODEL: F-86H

ENGINE: J73-GE -3A,

NAUTICAL MILES PER POUND OF FUEL

TWO 200-GALLON DROP TANKS
PLUS TWO 750-POUND NAPALMS

BASED ON: FLIGHT TEST

DATA AS OF: 1 APRIL 1956

-3D, or -3

IEE G

10§ O

T
1T

J

TRUE MACH NUMBER

&

e

T A

SN NN SN NN R

T L T T T T T

oT

1 TLLLL

HHEEEHH Y TRUE AIRSPEED—KNOTS HHH i
1940 280 320 360 400 440 480 520 5

100 140 180 220 260 300
CC T CALIBRATED AIRSPEED—KNOTS [T

llllllllllllll]llll i

[ _, piis HH
H-HH-H 1 b (e aEs
T i. !M

FHHH i : : Y EimmEE
] H H H : HERHHH
g H 8 2

~ - -

IEESSEEEANAREEN AR

IS AN NN E NN |
TRUE MACH NUMEBER

IEENNESEEEE INENSENEEN |

(25,000 1T AND 30,000 T) [ 111 1

ARD DAY TEMPERATURE AT A |-

CORRECTION IN THE OPPOSITE |
i

DIRECTION,
I

ARD DAY TEMPERATURE. APPLY |

GROSS WEIGHTS

SHEE

1 1. FOR EACH 10°C ABOVE STAND- ||

71112 FOR EACH 10°C BELOW STAND-

11

=

. a§ RECOMMENDED CRUISE Faus

LY IR

.5

520 560 600

SN ENENS NN NN

N 08 50 O

S AEENE NN I

5 000 I

HHHHT HHE ,.._..w. S p_.n 1 mE
m HRS [ o e
o . h 58 ‘ﬂ.irxr aESE asE
HH HHHHH i i
e 1 ! B
H HHH HHH Hih
1 1 1 2 1 I

H T TRUE AIRSPEED—KNOTS HHHH T
280 320 360 400 440 480
200 240 280 320 360 400
___h-_H”I“” f III:ALI‘DIAmllm‘“ﬂ?l{”“““{”}:::”

R
=
000

L ¥3d STNUW IVIUNYN—IONVY DI41D3dS

100

F-BEH-1-83-2424

Figure A-85

A-110



]

S

g z3
m'
i

%

b= o

0

[-+]

w

o

-

NAUTICAL MILES PER POUND OF FUEL

-3D, or -3E

ENGINE: J73-GE -3A,

TWO 200-GALLON DROP TANKS
plus TWO 750-POUND NAPALMS

FLIGHT TEST

DATA AS OF: 1 APRIL 1956
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Appendix | T.0. 1F-86H-1

NAUTICAL MILES PER POUND OF FUEL sanoaro oay
MODEL: F-86H
DATA AS OF: 1 APRIL 1956 TWO 200-GALLON DROP TANKS ENGINE: J73-GE -3A,
BASED ON: FLIGHT TEST plus TWO 750-POUND NAPALMS -3D, or -3E
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T.0. 1F-86H-1
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S

NAUTICAL MILES PER POUND OF FUEL

STANDARD DAY
MODEL: F-B6H

ENGINE: J73-GE-3A,

DATA AS OF: 1 APRIL 1956
BAsED ON: FLIGHT TEST

3D, or -3E

TWO 200-GALLON DROP TANKS plus TWO EX-10 BOMBS
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3D, or -3E

STANDARD DAY
MODEL: F-86H
ENGINE: J73-GE-3A,

F-08H-1-83-MTA

A-115

T.0. 1F-86H-1

Figure A-90

NAUTICAL MILES PER POUND OF FUEL
TWO 200-GALLON DROP TANKS plus TWO EX-10 BOMBS

DATA AS OF: 1 APRIL 1956
BASED ON: FLIGHT TEST
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Appendix | T.0. 1F-86H-1

NAUTICAL MILES PER POUND OF FUEL
TWO 200-GALLON DROP TANKS plus TWO EX-10 BOMBS mopeL: F-86H
DATA AS OF: 1 APRIL 1956 ENGINE: J73-GE -3A,
BASED ON: FLIGHT TEST -3D, or -3
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