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WAIT...

THIS INFORMATION IS |MPORTANT !

SCOPE

This manual contains the necessary information for safe
and efficient operation of the F-102A and the TF-102A.
These instructions provide a general knowledge of the
airplane, its characteristics, and specific normal and emer-
gency operating procedures. Your flying experience is
recognized and basic flight principles are avoided.

PERMISSIBLE OPERATIONS

The Flight Manual takes a “positive approach” and nor-
mally states only what you can do. Unusual operations or
configurations (such as asymmetrical loading) are pro-
hibited unless specifically covered herein. Clearance must
be obtained from SAAMA/MMEAF before any ques-
tionable operation is attempted which is not specifically
permitted in this manual.

SOUND JUDGMENT

Instructions in this manual are for pilots inexperienced
in the operation of these airplanes. This manual provides
the best possible operating instructions under most cir-
cumstances, but it is a poor substitute for sound judg-
ment. Multiple emergencies, adverse weather, terrain,
etc., may require modification of the procedures.

STANDARDIZATION AND
ARRANGEMENT

Standardization assures that the scope and arrangement
of all Flight Manuals are identical. The manual is divided
into ten fairly independent sections to simplify reading it

straight through or using it as a reference manual. The
first three sections must be read thoroughly and fully
understood before attempting to fly the airplane. The
remaining sections provide important information for
safe and efficient mission accomplishment.

CHECKLISTS

The Flight Manual contains only amplified checklists.
Abbreviated checklists have been issued as separate tech-
nical orders—see the back of the title page for T.O.
number and date of your latest checklist. The checklist
consists of three parts, arranged in the following order:
Emergency Procedures, Normal Procedures, and Per-
formance Data. The numbered items (line items) in the
emergency and normal procedure sections correspond to
identically numbered items in the amplified procedures
of Sections II and III of the Flight Manual. The checklist
contains airplane performance data in tabular and chart
forms for both (@ and @@P airplanes. Use of these
data is explained in Part 8 of the Appendix in the
Flight Manual.

CHECKLIST CONCURRENCY

As changes are made to the amplified checklists in the
Flight Manual, concurrent changes will be made to the
abbreviated checklist so that both will agree. However,
a change to the Flight Manual may not affect the ampli-
fied procedures, and thus the Flight Manual date may not
be the same as the checklist date. To determine the check-
list applicable to a given Flight Manual issue, refer to the
bottom of the Flight Manual “A” page under “Current
21,8021



Flight Crew Checklist.”” For purposes of determining the
concurrency between the Flight Manual and the checklist,
the latest date of a Safety Supplement or an Operational
Supplement affecting the checklist will be considered to
represent the latest change date of the Flight Manual.

SAFETY SUPPLEMENTS

Information involving safety will be promptly forwarded
to you by Safety Supplements. Supplements covering
loss of life will get to you in 48 hours by TWX, and
those concerning serious damage to equipment within
ten days by mail. The current status of each Safety Sup-
plement affecting your airplane can be determined by
referring to the Numerical Index, T.O. 0-1-1-4, and
supplements thereto. The title page of the Flight Manual
and the title block of each Safety Supplement should also
be checked to determine the status of existing supple-
ments. You must remain constantly aware of the status
of all supplements—current supplements must be com-
plied with, but operations should not be restricted by
complying with a replaced or rescinded supplement.

SAFETY OF FLIGHT CHECKLIST CHANGES

Whenever you receive an interim Safety Supplement
affecting your checklist, write in the appropriate infor-
mation. Printed replacement checklist pages will be made
available to you when a formal Safety Supplement is
issued. A notation on the bottom inside corner of these
pages will indicate that they reflect certain Safety Supple-
ments; however, discarding of a Safety Supplement is
authorized only through the title page of the Flight
Manual or T.O. 0-1-1-4).

HOW TO GET PERSONAL COPIES 7

Each pilot is entitled to personal copies of the Flight
Manual, Safety Supplements, and checklists. The required
quantities should be ordered before you need them to
assure their prompt receipt. Check with your supply
personnel—it is their job to fulfill your Technical Order
requests. Basically, you must order the required quantities
on the Publication Requirements Table (T.O. 0-3-1).
Technical Orders 00-5-1 and 00-5-2 give detailed infor-
mation for properly ordering these publications. Loose
leaf binders and sectionalized tabs are available for use
with your manual. These are obtained through local
purchase procedures and are listed in the Federal Supply
Schedule (FSC Groups 75, Office Supplies, Part 1).

WARNINGS, CAUTIONS, AND NOTES

The following definitions apply to “Warnings,” “Cau-
tions,” and “Notes” found throughout the manual:
21,802-2
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WARNING

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

Operaticg procedures, techniques, etc., which
will result in damage to equipment if not care-
fully followed.

Note

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

YOUR RESPONSIBILITY —
TO LET US KNOW

Every effort is made to keep the Flight Manual current.
Review conferences with operating personnel and a con-
stant review of accident and flight test reports assure
inclusion of the latest data in the manual. However, we
cannot correct an error unless we know of its exist-
ence. In this regard, it is essential that you do your part.
Comments, corrections, and questions regarding this
manual or any phase of the Flight Manual program are
welcomed. These should be forwarded on AF Form 847
in accordance with AFR 60-9 to San Antonio ALC/
MMEAF, Kelly AFB, Texas 78241, through your Com-
mand Headquarters.

AIRPLANE DESIGNATION CODE

Where text or illustrations are not specifically identified
for particular models, it may be assumed that such items
are common to both the F/TF-102A airplanes, [llustra-
tions which do not show minor variations in the airplane
models are labeled “Typical.” Text and illustrations
applicable to F-102A or TF-102A airplanes are identified
by the following code symbols:

CODE AIRPLANE
(F ) F-102A
T F TF-102A

Change 2 ifi
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THE AIRPLANE

The F-102A is a single-place, supersonic, all-weather
interceptor built by General Dynamics/Convair. The
TF-102A is a two-place, side-by-side trainer version of
the F-102A and is designed for combat use, if conditions
make such use necessary. The airplanes are equipped with
a radar fire control system and are powered by a J57-P-23

axial-flow turbojet engine with afterburner. The airplanes
are best characterized by the large 60-degree delta wing
and the absence of a conventional empennage. Later @ *
and @@ ** airplanes are equipped with a modified wing
(Case XX wing) which produces greater lift and increases
performance. The Case XX wing may be distinguished
from the wing on earlier airplanes (Case X wing) by
the droop at the wing-tip. The delta wing is equipped
with “elevons” which provide combination aileron and
elevator action from conventional cockpit controls. All
control surfaces are hydraulically actuated and incor-
porate an artificial feel system. The airplane is equipped
with a pressurized cockpit which contains an ejection seat.
&P airplanes are equipped with two ejection seats.
Tricycle landing gear is utilized for takeoff and landing.
The aft fuselage mounted speed brakes also serve as com-
partment doors for a drag chute. The six integral wing
tanks are serviced by a single-point pressure refueling
system and fuel usage is sequenced automatically to main-
tain desirable center of gravity.

Note
Airplanes modified by TCTO 1F-102-1193 have
an improved IFE/SIF radar transponder sys-
tem (AIMS). This TCTO also incorporated an
improved pitot static probe which essentially
eliminated airspeed installation errors. There-
fore, the readings on the airspeed-Mach indi-
cator are now calibrated airspeed and true
Mach number. Mach numbers above 0.5M
have a small correction when extreme accuracy
is required; however, under normal operation,

*56-1317 & on.
#%#AF 56-2336 & on.

Change 2 1-1
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21,805-1

1-2

they can be considered the same as true Mach.
During the transonic speed range, some lag is
encountered in airspeed readings; but it is not
considered significant. A correction is provided
in the event extreme accuracy is required. For
airplanes not modified by TCTO 1F-102-1193,
speeds will remain indicated airspeed (KIAS)
and indicate Mach number (IMIN) with ap-
propriate corrections required to attain cali-
brated airspeed and true Mach number.
Airspeeds considered critical will be shown
as XXX KCAS (XXX KIAS) to differentiate
between configurations. Airspeeds not con-
sidered critical or airspeeds that are approximate

Change 1

Figure 1-1

will be listed as XXX KCAS (KIAS) to show
applicability to both configurations.

DIMENSIONS

The overall dimensions of the airplane under normal con-
ditions of gross weight, tire and gear strut inflation are as
follows:

Q
WIRG SPaf ... vceiieioinis o o aiawisis 38 feet, 1.6 inches

Length (including pitot boom) .. .68 feet, 1.8 inches
Height (to tip of vertical stabilizer) 21 feet, 2.5 inches
e st s b 14 feet, 2.25 inches
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airplane general arrangement

1. Pitot Boom 10. Wing Fence 18. Landing Light
2. Radome 11. Position Lights 19. External Power Receptacle
3. Forward Electronics Compartments 12. Elevon 20. Aft Electronics Compariment
4. Vision Splitter 13. Engine 21. Armament Bay Door
5. Windshield 14. Ram Air (q) Intakes 22. Intermediate Electronics Compartment
6. Ejection Seaf _ 15. Rudder 23. Taxi Light
7. Accelerometer (Some Airplanes) 16. Drag Chute Compartment 24. Intake Duct
8. Canopy 17. Speed Brokes 25. Battery
9. Upper Electronics Compartment
21,805-2
CTF ] approximately 28,978 pounds to approximately 32,104
T T S 38 feet, 1.6 inches pounds. The figures below are averages, and are provided

Length (including pitot boom). .. .63 feet, 43 inches
Height (to tip of vertical stabilizer) 21 feet, 2.25 inches
5 B o7 7s LAY | L 14 feet, 2.25 inches

Refer to Section II for minimum turning radius and
ground clearance.

GROSS WEIGHTS

Gross weights vary according to various mission loading
conditions. On @ airplanes, gross weights range from
approximately 28,150 pounds to approximately 31,276
pounds. On @I airplanes, gross weights range from

to show average gross weights at different configurations:

Q@
WITH
CLEAN EXTERNAL TANKS
Empty Weight®* ........ 19,903 20,234
Usable Fuel ............ 7,053 9,848
ATIMAMENT v e 1,194 1,194
TEDA R s e sl e i 28,150 31,276

slncludes the weight of the pilot, survival equipment, trapped
fuel and oil, etc.

Change 1 1-3
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J=-59 engine

DIFFUSER SECTION  TURBINE SECTION

INTAKE SECTION COMPRESSOR SECTION

21210

Figure 1-2
ST E=] ENGINE
WITH Thrust is supplied by a Pratt and Whitney J57-P-23A
CLEAMN EXTERNAL TANKS engine with afterburner (figure 1-2). Approximate stand-
- - ard sea level static thrust rating is as follows:

Empty Wetght*’-“ ....... 20,731 21,062
Usable Fuel ............ 7,053 9,848 MAXIMUM (with afterburning) ... 16,000 pounds
ATIETORHE oo smmsiieman 1,194 1,194 MILITARY (without afterburning) -...10,200 pounds

TOTALE oot s 28,978 32,104

s#Includes the weight of the crew, survival equipment, trapped
fuel and oil, ete.

Note
@ The figures above are averages and are not to
be used in flight planning. For further informa-
tion refer to the Basic Weight Check List and
Loading Data, T.O. 1F-102A/(T)A-5, and to
Weight Limitations, Section V of this manual.

® For (9 airplanes equipped with one full exter-
nal tank and one full chaff pod, total gross
weight is 30,939.

1-4 Change 1

The J57 engine is an axial-flow gas turbine, commonly
known as a “two spool” engine because it has two rotors
revolving on concentric shafts. Each rotor assembly
includes a compressor and turbine. One distinctive char-
acteristics of this type of engine is that the ratio of the
turbine discharge pressure to compressor inlet pressure
is a better indication of thrust than is rpm. One percent
variation in rpm results in approximately five percent
variation in thrust at the higher thrust settings; but one
percent variation in turbine discharge pressure results in
only approximately one and one-half percent variation
in thrust. The nine-stage, low-pressure compressor is
mounted on a solid drive shaft with a two-stage turbine.
The seven-stage, high-pressure compressor is mounted on
a hollow drive shaft, rotating around the first with a



single-stape turbine. Each rotor set revolves independ-
ently of the other, A compressor zir bleed system is used
to direct part of the low-pressure, compressor air over-
board at low engine rpm to aid in fast engine accelera-
tion. The air bleed system is actuated automatically and
is controiled by a governor driven by the low-pressure
rotor. The engine combustion section includes eight inter-
connected combustion chambers {burners) arranged in
an annular configuration. The main engine accessory
section, driven by the high-pressure rotor, provides reduc-
tion gearing and mounting pads for all the engine-driven
accessories.

ENGINE FUEL CONTROL SYSTEM
Fuel flow requirements are established by the pilot’s

T.O. 1F-102A-1

throttle movement, and fuel flow to the eagine is
delivered and regulated by the engine fuel control sys-
tem (figure 1-3). The system includes the engine-driven
fuel pump unit, the fuel control unit, the fuel pressuriz-
ing and dump valve, and the afterburner fuel system.
For details of the afterburner system refer to ENGINE
AFTERBURNER SYSTEM, this Section,

Engine-Driven Fuel Pump Unit

The engine-driven fuel pump unit (figure 1-3) supplies
the fuel pressure required by the engine and aftetburner
systems. The unit is driven through a single shaft and
consists of three pumps. A ceatrifugal pump draws in
fuel and forces it to two gear-type pumps. One gear-type

Change 1 1-4A/(1-4B blank)
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system (wypical)
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pump is the engine stage fuel pump; the other is the
afterburner stage fuel pump. The engine fuel pump fur-
nishes fuel to the fuel control unit which regulates fuel
flow to the engine combustion chambers. The after-
burner fuel pump furnishes fuel to the afterburner meter-
ing valve which regulates fuel flow to the afterburner
when afterburner operation is selected. When the after-
burner is not operating, the afterburner shutoff valve in
the engine-driven fuel pump is closed and the output of the
afterburner fuel pump is routed back to the discharge
stream from the centrifugal pump. A warning light in the
cockpit illuminates if the engine fuel pump fails, and a
transfer valve in the engine-driven fuel pump unit auto-
matically opens to allow fuel from the output side of the
afterburner pump to flow to the fuel control unit.
Note
® Rapid throttle reduction to the IDLE position
may contribute to a minimum fuel flow condi-
tion which could cause a flameout.

@ If illumination of the engine fuel pump fail-
ure warning light is caused by shaft failure in
the engine-driven fuel pump unit, flameout is
imminent.
If the engine fuel pump fails, fuel is supplied to the
engine system only by the afterburner fuel pump; after-
burner operation will not be available. If the afterburner
pump fails, the engine fuel pump cannot supply fuel to
the afterburner.

Fuel Control Unit

The fuel control unit (figure 1-3) regulates fuel flow to
the engine combustion chambers and incorporates normal
and emergency fuel control systems. The normal fuel
control system contains a mechanical computer, a gover-
nor, and temperature and pressure sensing elements which
control the main metering valve. The computer, in addi-
tion to throttle position requirements, senses changes in
flight conditions and regulates fuel flow to insure opti-
mum engine operation. During rapid engine accelerations
the normal fuel control system regulates fuel flow to
prevent overspeed, overtemperature, compressor stalls
and flameouts. The normal fuel control system also main-
rains a minimum fuel flow at high altitudes and during
rapid decelerations to prevent engine flameout. Excess
fuel not required by the engine is routed back to the
engine-driven fuel pump unit by the main bypass valve.
The emergency fuel control system provides an alternate
system of regulating fuel flow to the combustion cham-
bers in event of failure of components within the normal
system. There are no provisions for automatic transfer to
the emergency system in event of failure of the normal
system. When the emergency fuel control system is ener-
gized, the normal system is rendered inoperative and fuel
flow is controlled by the emergency throttle valve. This
valve is connected directly to the throttle; therefore,
emergency fuel flow is manually controlled. The emer-
gency fuel control system will, however, compensate for
altitude variations up to approximately 30,000 feet. (At
higher altitudes the throttle must be successively retarded
to maintain a constant rpm.)

1-6
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[ CAUTION
When operating on the emergency fuel control
system, rapid throttle movements must be
avoided to prevent overspeed, overtemperature,
compressor stalls and flameouts since only the
normal system contains these compensating
features.
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Excess fuel not required by the engine when operating
on the emergency system is routed back to the engine
fuel pump unit by the emergency bypass valve. When
the throttle is placed in OFF, a mechanically controlled
cutoff valve in the fuel control unit shuts off all fuel flow
to the combustion chambers.

Fuel Pressurizing and Dump Valve

The fuel pressurization and dump valve (figure 1-3) is
located in the fuel control system between the fuel valve
and the combustion chambers. The unit controls flow to
the primary and secondary dual injector nozzles in the
engine combustion chambers. To facilitate starting, fuel
at relatively low pressure is directed through the primary
manifold. Spring tension on the pressurizing valve keeps
the port to the secondary manifold closed until increasing
engine speed builds up fuel pressure high enough to over-
come the spring tension and open the valve. When this
happens, fuel flows through both primary and secondary
manifolds. When the engine is stopped, the cutoff valve
in the fuel control unit is closed by throttle movement,
and the dump valve in the pressurizing and dump valve
unit opens to permit residual fuel to drain overboard.

THROTTLE

On @ airplanes engine thrust is controlled by the
throttle (figure 1-4) which is located on the left-hand
console. The throttle is mechanically linked to the fuel
control unit and controls the normal and emergency fuel
system and afterburner operation.

Note
The throttle is actually a thrust control lever as
its function is to set up a thrust condition for
which the fuel control meters fuel to the engine
with automatic compensation (under normal
fuel control) for engine rpm, ambient air con-
ditions and compressor discharge pressure.

The throttle grip contains the speed brakes switch, igni-
tion button, microphone button and takeoff lock trigger
(some airplanes). An automatic anti-creep spring assem-
bly is installed in the throttle quadrant to prevent
throttle creep in fore and aft directions, thus eliminating
the need for a manual friction lock. Positioning the
throttle outboard from OFF to START arms the
starter. When the ignition button is depressed (with
throttle in START position) the combustion starter
is actuated by air and air-motors the engine. With the
ignition button depressed, moving the throttle inboard
to OFF energizes the starter and ignition circuit and

supplies fuel to the starter. At the forward IDLE
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stop, the throtle must be moved inboard to clear the
stap, This places the throtrle in the IDLE position of the
normal range and supplies fuel to the combustion cham-
bers. The throttle may then be advanced to FULL MIL
POWER posidon, At any point along the normal thrust
range forward of the afterburner rear stop, the throttle
may be moved cutboard to the AFTERBURINER range.
A microswitch in the throttle quadrant fires the after-
burner when the throttle is moved into this range. A
detent mechanism in the quadrant separates the two arcs
of travel, so that the throttle must be forced from one
side of its slot to the other and cannoe accidentally slip
out of the AFTERBURNER range. Thrortle position can
also cause the landing gear warning light to illuminate
under certain conditions. Retarding the throttle to IDLE
on early airplanes also activares a jet pump to provide
for electronics compartment ground cooling. On later
airplanes, retarding the thrortle to 725 rpm or less acti-
vates the jet pump, {(Refer to Section IV for electronic
cooling.)
Note
# On airplanes wiich have the takeoff lock rigger
instatled, the throtcle may be advanced past the
FUILL MIL POYWER Position to the TAKEOQFFE
position afrer depressing the rakeoff lock trig-
ger (this does not augment engine thrust).
Placing the throttle in TAKEOFF prevents
inadvertently moving the throttle out of after-
burner when retracting the landing gear. To
disengage the mechanical lock, move the
throtrle aft of the TAKEOFF position without
depressing the trigger as the FULL MIL
POWER stop offers no resistance when retarding
the throttle. The rakeoff lock trigger is deacti-

vated on some airplanes.

¢ On other airplanes which are not equipped with
a takeoff lock trigger, there is no TAKEQFF
position on the quadrant. On these airplanes,
placing the throttle in I'ULL MIL POWER
and moving it outboard will lock the throttle
outboard in AFTERBURNER range uatil the
throttle is retarded five degrees aft of the stop.

A spring “fail-safe” device provides “get homc” power
in the event of throttle linkage failure. The “'fail-safe”
device increases engine rpm to 85-92% if power is below
this range ar time of linkage separation or failure,

Note

® The “fail-safe’” device does nor provide for a
reduction in engine rpm if power is above 92%
rpm. Remaining fuel should be closely mopi-
tored to ensure a safe recovery.

® An cxisting characteristic of the fuel control
system results in an engine rpm of approxi-
mately 95% if the fuel control drive spline fails
when operating in the normal fuel control
systerm.

1-8 Change 2

Ou @@ airplanes, two throtrles are provided and are
tocated on the left and right-hand consoles. The throtiles
are mechanically linked to the fuel control unit and con-
trol the normat and emergency fuel system. By means of
switches in each quadrane, the throttles also control after-
burner operation, Mechanical linkage between the
thrqttles provides for simultaneous movement of both
throttles in both fore and afty directions., The throtiles
can be moved outboard independently of each other to
actuate the afterburner control switches. Either the pilot
or instructor can move his throttle inte or out of AFTER-
BURNER range at any point forward of the afr after-
burner stop, The stop on each quadrant is so biased that
a continued aft pull will force the throttle inboard and
deactuate the afterburner control switch. By this means,
without making use of cross linkage, the throtle on
either side can be used to disengage the afterburner con-
ol switch on the opposite side. The pilot's throttle grip
contains a speed brakes switch, ignition button, micro-
phone butron, and takeoff lock trigger (some airplanes).
The instructor's throttle grip contains a speed brakes
swirch and a microphoue button.

Note
The instructor’s throitle cannot be used to start
or stopcock the engine.

FUEL CONTROL SWITCH

The guarded fuel control switch (figure 1-4) is located
on the throttle quadrant, o the left of the throttle, and
is used to select either normal or emergency fuel control
system. The switch is placarded “Fuel Controls” and has
two positions, NORMAL and EMERGENCY. When in
NORMAL position the emergency shuttle valve in the
fuel control unit is electrically positioned to permit
normal fuel control system operation. When in EMER-
GENCY position, the cmergency shuttle valve is elec-
trically positioned to permit emergency fuel control
operation. A warning light illuminates when the emer-
gency fuel control switch is in EMERGENCY position.
On &I airplanes, a guarded fuel control switch is
located on each throtele guadrant, outboard of the throt-
tle. When either switch is in EMERGENCY position,
the emergency shuttle valve is elecrically positioned to
permit emergency fuel control opetation and the warn-
ing light will illuminate. Power is supplied from the
28-volt dc essential bus.

ENGINE PRESSURE RATIO GAGE

The engine pressure ratio gage (figure 1-5) is used
during preflight engine checks and for esiablish-
ing inflight cruise thrusr settings. During the preflight
engine checks the gage is used to determine whether
the engine thrust on the ground at {ull throtile is accept-
able for rakeoff, This gage is locared on the instrument
panel and comparcs pitot pressure (from pitot-static
systern) and engine turbine discharge pressure, This
differential pressure is indicated in pressure ratio ranging
in incremencs from 1.2 to 3.4. Maximum and minitaum
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takeoff thrust limits are obtained from the Takeoff Check
Chart in the Appendix. These limits vary with ambient
temperature. The pressure ratio gage incorporates two
adjustable reference marks which are set by a knob on
the lower left side of the gage. The small triangular
reference mark references the setting which appears in
the cruise window, located in the upper portion of the
instrument. Cruise thrust settings are obtained from the
cruise chart in the Appendix if outside air temperature is
known.
Note

The fact that outside air temperature is not

normally available precludes the use of the

cruise feature of this gage.

The extreme ends of the elongated reference mark repre-
sent the minimum and maximum takeoff limits. If the
engine pressure ratio gage does not have the elongated
reference marker, use a measurement of ==0.03 inch un-
less minimum and maximum settings are available. The
notched portion is utilized to set the target engine pres-
sure ratio obtained from the takeoff check chart in the
Appendix. When using the pressure ratio gage to check
thrust prior to takeoff, a thrust overshoot may be noted
when the throttle is advanced to FULL MIL POWER
from IDLE on a cold engine. This thrust overshoot will
gradually diminish to the specified value within approxi-
mately five minutes. This condition is considered to be
normal. Power to the engine pressure ratio gage is sup-
plied from the 200/115-volt, 400-cycle, ac essential bus.

TACHOMETER

The tachometer (figure 1-7) indicates percentages of
high-pressure rotor rpm, based on the figure 9976 rpm
as 100%. The rpm at which full military thrust is obtained
varies for each engine. Therefore, the rpm percentage
indicated by the tachometer is not necessarily a direct
indication of percentage of military thrust rpm. The mil-
itary thrust rpm for each engine is placarded on the
engine data plate. The tachometer is a synchronous motor
which responds to the speed of an engine-driven genet-
ator and therefore operates independently of the airplane
electrical system. The main pointer is calibrated up to
100% rpm and the sub-pointer makes one complete revo-
lution for each 10% change in engine rpm. By using the
sub-pointer, up to 110% rpm can be read.

EXHAUST GAS TEMPERATURE GAGE

The exhaust gas temperature gage (airplanes without
engine hot-section analyzer installed; figure 1-7), located
on the instrument panel, is a remote indicating instrument
which registers in degrees centigrade the turbine dis-
charge temperature measured by thermocouples located
in the tailpipe aft of the last stage of the turbine. On
some airplanes the face of the indicator is calibrated to
indicate from 0° to 1000°C (32° to 1832°F) in incre-
ments of 100°C up to 500°C, in 20°C from 500° to
800°C, and in 100°C from 800° to 1000°C. On some air-
planes, the indicator is calibrated in increments of 20°C
from 0° to 1000°C. The indicator is actuated by voltages
produced by the thermocouples, and therefore the system
is independent of the airplane electrical system.

1-9
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ENGINE HOT SECTION ANALYZER

The engine hot-section analyzer system provides exhaust
gas temperature readings, exhaust thermocouple tem-
perature spread check readings, and a warning light
indication for engine exhaust temperatures over 665°C.
The analyzer system equipment consists of an exhaust
gas temperature gage, a temperature spread check switch,
a data recorder, a 115-volt ac, 400 cycle emergency in-
verter, and four thermocouples. The analyzer system
records accumulatively, on the data recorder digital
counter in the left main wheel well, engine hot section
factor units (temperature versus time) when the engine
exhaust temperature is above 575°C. Other features of
the recorder consists of two digital counters that record
seconds of engine operation at temperatures above 640°C
and above 670°C. The recorder also registers “OVER”
for engine temperatures over 690°C; “OVER” for tem-
peratures over 760°C; and “OVER” when the exhaust
thermocouple temperature differential exceeds specified
limits (temperature spread check). The temperature
spread check system measures the temperature differen-
tial between the coldest and hottest of the exhaust
thermocouples. On demand, the spread check system
provides a cockpit reading of the number of degrees of
temperature differential and a warning light indication
if the differential exceeds the specified limit. The tem-
perature spread warning light feature is a secondary
function of the exhaust over-temperature warning light.
The analyzer system is in operation at any time there
is electrical power on the airplane either from an ex-
ternal power source or from the airplane systems. Ana-
lyzer power for normal operation is supplied by the ac
nonessential bus. In the event of normal power failure,
power from the dc essential bus automatically operates
the analyzer system emergency inverter, thereby pro-
viding the required 115 volt power.

Note
Temperature spread readings are not valid
when the analyzer system is operating on
emergency inverter power.

The analyzer circuitry is protected by two circuit breakers
on the left console on @ airplanes, and on the left for-
ward circuit breaker panel on @@ airplanes. For
additional information on the analyzer system, refer to
T.O. 1F-102A-2-9.

Exhaust Gas Temperature Gage

The exhaust gas temperature gage (figures 1-7, 1-8, and
1-9) on the instrument panel provides engine exhaust
temperature by digital readings in 2°C increments and
by conventional sweep hand readings in 50°C incre-
ments. An electrical power failure flag displays “OFF”
when the gage is not operating. When electrical power
is removed, the gage will retain the last reading provided
by the analyzer system. A red overtemperature warning
light is incorporated in the lower right side of the gage
face. This light is illuminated when exhaust gas tem-
perature exceeds 665°C. The light is also used in con-

1-14 Change 1

junction with the engine thermocouple temperature
spread check. The gage receives normal power from the
ac nonessential 200/115-volt, three-phase bus and emer-
gency power from the 28-volt dc essential bus.

EGT Spread Button

The EGT spread button, placarded “EGT SPREAD,”
is installed on the left console (figures 1-10 and 1-11).
When the button is depressed, the exhaust gas tem-
perature gage reading will indicate the engine thermo-
couple temperature differential reading. Illumination of
the exhaust gas temperature gage warning light at this
time is an indication that the temperature differential
between the coldest and hottest of the engine thermo-
couples has exceeded specified limits. Refer to Section V/
for temperature spread limits. Release of the EGT spread
button will remove the spread reading, extinguish the
warning light (if illuminated), and permit resumption
of the exhaust gas temperature readings.

FUEL FLOW INDICATOR

The fuel flow indicator (figure 1-7) registers the rate
of flow (consumption) of fuel to the engine in pounds
per hour. Indications shown are measured by a trans-
mitter located in the fuel line downstream from the
fuel control unit. All fuel entering the engine passes
through the transmitter. The indicator is calibrated to
show the rate of flow from 0 to 12,000 pounds per hour.
The indicator dial is graduated in 100-pound increments
up to 3000 pounds and in 1000-pound increments from
3000 to 12,000 pounds. The fuel flow indicator does not
indicate fuel flow to the afterburner system. The indi-
cator power is supplied from the 26-volt, 400-cycle ac
essential bus.

ENGINE FUEL PUMP FAILURE WARNING LIGHT

The engine fuel pump failure warning light (figure
1-36), located on the warning light panel, illuminates
and displays “ENG FUEL PUMP” if the engine stage
of the engine-driven fuel pump unit fails. Power is sup-
plied from the 28-volt dc essential bus.

EMERGENCY FUEL CONTROL WARNING LIGHT

The emergency fuel control warning light (figure
1-36), located on the warning light panel, illuminates
and displays “EMER FUEL ON” when the fuel control
switch is moved from NORMAL to EMERGENCY posi-
tion. On @ airplanes, the warning light will illumni-
nate when either fuel control switch is placed in the
EMERGENCY position. The light receives power from
the 28-volt dc essential bus.

ENGINE STARTER AND IGNITION SYSTEM

The combustion starter is a self contained unit consisting
of a small gas turbine, a drive assembly, and electrical
control valves. Air under 3000 psi pressure is supplied
from either a ground source or the airplane’s high-
pressure pneumatic system. When the starter is supplied



with air pressure from a ground source, a high-pressure
air hose is attached to the pneamatic system filler valve
on the forward side of the left main wheel well. The
pressure is reduced to 300 psi by an air control valve,
through which air flows to the starter combustion cham-
ber and the starter fuel flask. Fuel supply is tapped from
the engine fuel supply line, at a point downstream from
the left-hand fuel boost pumps. The electrically operated
fuel and air valves and the starter ignition system are
controlled by switches in the throttle quadrant, and by
the engine ignitioa bucton on the throttle lever grip.
Automatic controls within the starter unit preveat over-
speeding of the unit and shut off starter fuel and air
valves if combustion stops, or when the speed of the
engine increases to approximately 35% engine rpm.
Power for all electrical coatrols is raken from the 28-volt
dc essential bus.
Note

The air supply, under normal conditions, for

the combustion starter will be from a ground

cart. In the event that a ground cart is not

available, starting ait for one start may be taken

from the airplane high-pressure prieumatic sys-

tem supply flasks by placing the manual shutoff

valve in the left main landing gear wheel well

to the opean position placarded “Arrcrafe.”’

The number of starts available will depend

upon the mission requirements. For a mission

not requiring armament firing, air will be avail-

able for two starts with each start using about

900 psi air pressure.

Ignition is accomplished by the use of high tension
transformers, two igniter plugs located in combustion
chambers No. £ and 5, and the ignition button which
is electricaily connected with the starter control circuit.
The engine ignition circuit is energized only during
engine starting as combustion is continuous once the
engine starts. The afterburner is igaited by “hot streak”
ignition and requires no electrical ignition for operation.
Since the ignition and starter circuits are electrically
interconnected, the throttle must be moved outhoard to
START in order to arm the ignition circait, The ignition
butten must be depressed to the START position and
held depressed while the throttle is moved inboard to
energize the igniters. An all-points ignition system is
incorporated which permits energizing the igniters from
any throttle position when the airplane is airborne. When
the all-points ignition system is used with the aircraft
airborne, the starter circuits are bypassed.

Ignition Button

The ignition button {figure 1-4) is used to energize the
igniters during starting and is located on the throitle,
During ground starts and when performing an unsuccess-
ful ait start procedure, the throttle must be used in con-
junction with the ignition button to arm the ignition
circuit and control the scarter (refer to THROTTLE,
this Section). The ignition button serves the same basic
fonction when making an air start; however, it is not

T.0. 1F-102A-1

normally necessary to arm the ignition cireuit by placing
the throttle to START. The all-points ignition system
arms the ignition cireuit and the button is “hot” whenever
the weight of the airplane Is off the nose gear or the nose
wheel is more than 50° from center. On @@ airplanes,
an igaition button is located on the pilot’s throttle only.
The ignition button receives power from the 28-volt dc
essential bus.

Engine Ignition Disconnect Switch

The guarded engine ignition disconnect switch is located
in the left main wheel well. The switch is used to inter-
rupt power between the ignition power circuit breaker
and the engine igniters. The engine can then be “motored”
without ignition in the combustion chambers. The two-
position switch is placarded “Eng Ign Arm” with ON andl
OFF positions. The switch is ON during flight. The
circuit receives power from the 28-volt dc essential bus.

AUTOMATIC IGNITION [RELIGHT) SYSTEM

The automatic ignition system provides instantanecus
relight following flamecuts which are caused by momen-
tary interruptions of air or fuel flow. The device responds
within one-half second following flameout and initiates
relight while the engine is still hot and befote any appre-
ciable rundown. The ignition deactivates automatically
upon engine recovery. In case relight is not obtained,
ignition remains on for approximately 15 seconds. The
autornatic ignition is connected parallel to the existing
ignition circuit. The unit senses compressor discharge
pressure and pressure decay in excess of 10 psi/second
and causes a snap action diaphragm to closea microswitch
and energize the ignition system. This system docs not
preclude pilot responsibility to initiate airstart procedures.

ENGINE COOLING

In flight, cooling air is taken from the engine air intake
ducts to cool the engine and accessories and the elec-
trontic bays. On the ground, that portion of the engine
within the engine shroud is cooled by bleed air ducted
from the low.pressure compressor section of the engine,
The bleed air valve is controlled by the down-and-locked
switch on the main landing gear. When the main land-
ing gear is down and locked, the cooling air valve opens.

" When the landing gear is unlocked for retraction, the

switch recloses the valve. During ground operation, and
at speeds up to 150 knots, the flow in the outer annulus
between the shroud and fuselage skin is reversed due to
the existence of a vacuum, or low pressure area within
the engine air inlet duct. Air enters the fuselage at the
tail cone and Hows forward over the engine shroud,
through the engine accessory section, rhen flows into the
engine air inlet duct via the air-oil cooler duct and the
intake duct scroll. Reverse zicflow also occurs at the aft
electronic bay cooling air duct, whereby air is drawn in
from the landing gear wheel well and exits into the
engine a2ir intake duct. The cooling air for reverse fow
of the ac and dc generator ducts is drawn from the out-
side of the fuselage. This air is controlled by a differential
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. Standby Atfitude Indicator

. Tachometer

. Exhaust Gas Temperoture Gage

. Master Warning Light

. Thunderstorm Lighfs Switch

. Mognetic Compass Light Switch

. Oil Pressure G:lge

. Canopy Lafch Handle

. Moster Warning Test and Reset Switch
. AC Voltmeter

. Warning Light Panel

. Hydraulic Pressure Low Warning Light
. Canopy Unlocked Warning Light
. Hydraulic Pressure Low Warning Light

Test and Reset Swiich

. Fuel Quantity Gage

Hydraulic Pressure Goge

. Fuel Flow Indicator

. Engine Pressure Ratio Gage
. Radar Control Panel

. Verfical Velocit
. Antenna Scan
. Utility Switch Panel

. Lighting Control Panel

. Rudder Pedal Adjustment Crank

Indicator
ontrol Panel

Takeoff Trim Indicator Light
Takeoff Trim Button

. Course Indicator
. AFCS Control Panel

Altimeter
Turn-and-Slip Indicator

39.

Arrest Hook Light 1
Target Alfitude Indicator

. Armoment Confrol Panel

. Commaond Maoch Indicator

. Drag Chute Handle

. Remote Indicator (UHF)

. Antenna Hand Confrol Transfer Switch
. Turn-ond-Slip Indicator

Airspeed-Mach Indicator

. Engine Fire and Overheat Warning Light
. Radio Magnetic Indicator

Attitude Indicator (MM-3)

- Drog Chute Handle

Vertical Velocity Indicator

. Lighting Control Panel

Rudder Pedol Adjustment Crank

. Course Indicafor

. Altimeter

. Target Altitude Indicator
. |FF Antenna Selector Panel






