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INTRODUCTION T.0. 1F-106A-2-4

INTRODUCTION POWER PLANT MANUAL

EFFECTIVITY

The information contained in this manual is applicable to
F-106A airplanes 56-453, -454, 56-456 and subsequeni, and
F-106B airplanes 57-2508 and subsequent. When the information
on a particular system, component, or procedure is peculiar
to a certain model or series, applicability to that model and

il the airplanes affected is specified.

DESCRIPTION

This subsection contains the step-by-step checkout of the sys-
tem and compenents to assure that minimum requirements for

the proper operation of the system are met.

OPERATIONAL CHECKOUT

This subsection coniains the step-by-step checkout of the sys-
tem and components to assure that minimum requirements for

the proper operation of the system are met.

06.02.452-1C
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SYSTEM ANALYSIS

Contained under this heading is a list of troubles which could
develop within the system or in one of its components. The
trouble shooting chart lists the possible cause of the mdlfunc-
tion, indicates the isolation procedure to direct the mechanic
as easily as possible to the trouble area, and prescribes the
remedial maintenance action.

REPLACEMENT

This subsection contains detailed step-by-step procedures for

removal and installation of system components.

ADJUSTMENT

This subsection includes detailed step-by-step procedures for
the adjustment of the complete system and the system

components.

SERVICING

This subsection includes instructions for cleaning, draining,

replenishing, and lubricating the system and components.
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DESCRIPTION

1-1. GENERAL

F-106A and F-106B airplanes are powered by Pratt
and Whitney J75 continuous flow gas turbine engines.
See figures 1-1 and 1-2 for illustrations of the engine
installation in relation to the airplane fuselage. The
engine consists of the foll jor the
compressor section, the co sec tar-
bine section, the afrerburner and 5S0-
ry section. See figure 1-3 for an illustration of the en-
gine ons. The engine incorporates an axial flow
comp r, an eight-unit combustion chamber, a split
three-stage turbine, and an afterburner equipped with a
two-pasition iris type exhaust nozzle. The axial flow
compressor consists of two sections of eight and seven
stages each. The eight-stage or N1 compressor is a
low-pressure unit, conaect2d by a through shaft to the
second and third stage turbine wheels. The seven-
stage or N2 compressor section is a high-pressure
unit, connected to the first stage turbine wheel by a
hollow shaft that encircles the N1 compressor shaft.

NOTE

Air inlet section and tailcone covers must
be used at all times during nonmaintenance
periods. Engine must be covered during an
inlet section inspection after transit opera-
tions. After each maintenance operation
personnel must inventory tools and parts
used. Inlet guide section of engine must not
be used as resting place for tools, parts,
nuts, bolts, etc. during maintenance
operation.

1-2. DIRECTIONAL REFERENCES.

from one through eight in a clockwise direction, with
the number one burner being located to the right of the
top centerline of the engine.

1.3. ENGINE MOUNTED ACCESSORIES
AND SYSTEMS.

1-4. COMPRESSOR SECTION.

The compressor section is made up of the inlet guide
vane and shroud, front accessory drive support, com-
pressor front bearing support, N1 low-pressure com-~
pressor assembly, N1 accessory section, compressor

1-1
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Figure 1-1. Airplane Stations and Compariments, F-106A
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Figure 1-3. Engine Sections

stage turbine wheels. The N, compressor is connected
to the first stage turbine wheel by a hollow shaft that
encircles the inner shaft. Each rotor assembly is free
to rotate at its optimum speed. The eagine starter is
connected only to the N, compressor rotor, thereby re-
ducing the required size of the starter system. The
forward accessory drive section is mounted on the for-
ward face of the compressor inlet guide vane and
shroud center support. This accessory section is not
used on F-106 type airplanes. Lubrication lines for
the compressor front bearing are routed through the in-
let guide vanes.

1-5. COMBUSTION SECTION,

The combustion section is of the can-annular configura-
tion with eight cylindrical combustion chambers (cans).
The separate combustion chambers are supported by the
nozzle clusters of the fuel manifold at the front and by
the exit duct at the rear. Cross-over tubes located on each
side of the combustion chambers serve as flame connectors.
Ignition sparkigniters are inserted into the forward end
of the No. 4 and 5 combustion chambers. A one-piece
cylindrical combustion chamber outer case completely
encloses this section.

1.6. TURBINE SECTION.

The turbine section consists of the turbine front bearing
support, turbine nozzle case, compressor drive turbine
assembly, and the turbine exhaust case. The compressor
drive turbine assembly consists of three stages. The first
stage drives the N, compressor; the second and third
stages drive the N, compressor. In each stage of the tur-
bine, a nozzle ring precedes the turbine wheel. The force
of the combustion gases being routed against the turbine
rotors causes the rotors to turn and drive the compressors.
The gases continue traveling aft into the afterburner
diffuser section of the engine.

1-4

1.7. AFTERBURNER SECTION.

The afterburner section consists of the afterburner dif-
fuser, afterburner duct, and the variable area two-position
exhaust nozzle assembly. The afterburner diffuser section
of the engine contains 24 equally spaced spray nozzles
located radially around the inner diameter of the diffuser
section and three concentric flameholders. Metered fuel
from the afterburner fuel control is routed to the spray
nozzles during afterburning. Due to temperature limita-
tions, only a relatively small amount of the air entering
the engine can be used for combustion ahead of the tur-
bine. There remains a large amount of unused oxygen in
the air aft of the turbine section. The injection of metered
fuel from the afterburner spray nozzles and the subse-
quent ignition produces additional thrust. The exhaust
nozzle assembly is composed cf iris type shutters, which
are operated by pneumatic actuating cylinders. The pneu-
matic cylinders are mounted around the outer diameter of
the afterburner duct, and are actuated by compressor
bleed air from the exhaust nozzle control valve. During
normal engine operation, the cylinders hold the nozzle
iris in the closed position. When afterburning occurs, the
cylinders open the nozzle to permit the less restricted
passage of engine and afterburning gases.

1.8. ACCESSORY SECTION.

The accessory section is located at the bottom of the
engine at the “wasp waist” or smallest engine diameter.
Components mounted in the N, accessory section area
are the oil pump and accessory drive housing, fuel pres-
surizing and dump valve, fuel pump, main fuel control
unit, afterburner fuel control unit, and the exhaust noz-
zle control. The two hydraulic pumps, engine starter,
and constant-speed drive system engine mounted gearbox
are installed on the forward face of the oil pump and
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accessory drive housing. The engine starter is geared
through the oil pump and accessory drive housing to the
N, compressor rotor by interconnecting shafts. These
interconnecting shafts, in turn, transmit power from the
N, rotor to the oil pump and accessory drive housing for
driving the engine accessories during engine operation.

POWER PLANT GENERAL

The N. accessory drive adapter is bolted to the Jower
right side of the compressor intermediate case. The Ny
accessory section is installed on the lower right-hand side
of the engine adjacent to the N, accessory section. The
compressor bleed valve governor is mounted on this
accessoty section. Power for driving the N, accessory sec-
tion is taken from the aft end of the N, compressor rotor.

1-9. ENGINE INSTRUMENT SYSTEMS AND RELATED EQUIPMENT.

For a description of engine indicating units not found in the following list, refer to system descriptions in the various
sections of this manual. Refer to T.O. 1F-106A-2-9 for instrument and indicating systems maintenance information.

ITEM LOCATION

Tachometer Indicator. Pilot’s panel.

Pressure Ratio Indicator. Pilot’s panel.

Exhaust Temperature Indicator. Pilot’s panel.

Fuel Flow Indicator. Pilot’s panel.

N, Compressor Overspeed Warn-
ing Light.

Engine Oil Pressure Indicator. Pilot’s panel.

Engine Oil Low-Pressure Warning
Light.

Variable Ramp Not Retracted
Warning Light.

Pilot’s panel.

Fire and Overheat Detection Warn- Pilot’s Panel.

ing Light and Test Switch.

1-10. ENGINE EXHAUST TEMPERATURE
INDICATING SYSTEM.

The engine exhaust temperature indicating system con-
sists of six alumel-chromel thermocouples installed in
the engine exhaust duct, an indicator on the pilot’s
main instrument panel on F-106A airplanes, a calibrating
resistor, and a connecting electrical circuit. On F-106B
airplanes two indicators are incorporated, one on the
forward instrament panel, and one on the aft instru-
ment panel. The thermocouples sense exhaust tempera-
ture and send electrical signals to the indicator which
registers the exhaust temperature in degrees centigrade.
A calibrating resistor is used to calibrate the circuit
whenever any component is replaced. The resistor is

Master warning panel.

Master warning panel.

FUNCTION

To provide pilot with an indica-
tion of N, compressor rpm.

To provide pilot with an indica-
tion of engine thrust output.

To provide pilot with an indi-
cation of engine exhaust gas
temperature.

To provide pilot with an indica-
tion of the fuel consumption of the
engine.

To provide pilot with an indica-
tion of N, compressor overspeed.

To provide pilot with an indica-
tion of engine oil pressure.

To provide pilot with a warn-
ing indication of low engine oil
pressure.

To provide pilot with an indica-
tion that the ramps are not fully
retracted.

To provide pilot with a warning
indication of fire or overheat con-
ditions around the engine.

mounted on the structural member forward of the instru-
ment panel, on the right side of the fuselage at sta. 118.0.
Whenever an engine is replaced, the circuit must be
recalibrated since resistance of the thermocouple loop
circuit incorporated in the replacement engine may differ.
For the system calibration procedure and additional sys-
tem information, refer to T.O. 1F-106A-2-9.

1-11. FUEL FLOW INDICATING SYSTEM.

The fuel flow indicating system indicates the rate of fuel
flow to the engine in pounds per hour. The system
consists of a fuel flow indicator, a fuel flow meter
(transmitter), and connecting electrical leads. The indi-
cator is located on the pilot’s main instrument panel on

1-7
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F-106A airplanes, and on the forward and aft main
instrument panels on F-106B airplanes. The flowmeter is
mounted on the outlet side of the fuel control unit on
the engine. All fuel entering the engine except after-
burning fuel, passes through the flow meter. The flow-
meter incorporates a vane and hub assembly, an ac
synchro transmitter, and a magnetic coupling device. The
rate of fuel flow is transmitted from the vane and hub
assembly to the synchro transmitter by the magnetic
coupling. For additional information on this system, refer
to T.O. 1F-106A-2-9.

1-12. TACHOMETER SYSTEM.

The tachometer system is provided to indicate the speed
of the airplane engine high-pressure (IN,) compressor
in percent of rated rpm. The system consists of a tachom-
eter and a tachometer generator. On F-106A airplanes,
the tachometer indicator is located on the pilot’s main
instrument panel. F-106B airplanes incorporate two indi-
cators, one on the forward main instrument panel, and
one on the aft main instrument panel. The indicator is
remotely positioned by the tachometer generator mounted
on the aft left side of the IN, accessory drive gear train.
The output of the generator is directly proportional to
the speed of the engine N, compressor. The tachometer
indicates engine speed from 0 to 110%. The rated rpm
varies with each engine and is stamped on the engine
data plate. For additional information on this system,
refer to T.O. 1F-106A-2-9.

1-13. ENGINE PRESSURE RATIO INDICATING
SYSTEM.

The engine pressure ratio indicating system indicates the
ratio of exhaust pressure to pitot (ram air) pressure.
The pressure ratio indicating system consists of an engine
pressure probe, a pressure ratio transmitter in the nose
wheel well, a pressure ratio indicator in the cockpit,
and connecting tubing. The pressure ratio indicator is
mounted on the pilot’s main instrument panel on F-106A
airplanes, and on the forward and aft main instrument
panels on F-106B airplanes. Exhaust pressure is con-
ducted from the engine pressure probe, through tubing,
to the transmitter. Pitot pressure from the pitot-static
system is also conducted to the transmitter where turbine
discharge (engine exhaust} pressure is compared to pitot
pressure. The indicator presents the ratio of exhaust-to-
pitot pressure (thrust) on the face of the dial. Drains
are provided in the system tubing on the aft bulkhead of
the nose wheel well compartment. Frequent draining of
the system at the drain points is mandatory, especially
during cold weather operation. For draining procedures
and additional information on this system, refer to T.O.
1F-106A-2-9.

1-14. ENGINE QIL PRESSURE INDICATING
SYSTEM.

The engine oil pressure indicating system consists of a
single indicator on the main instrument panel of the F-106A

1-8
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airplanes. On F-106B airplanes, separate indicators
are installed on the forward and aft instrument panels.
The system consists of the indicator in the cockpit, a
pressure transmitter installed on the N2 accessory
section oil pressure port, and the connecting circuit.
Electrical power is taken from the 26-volt instrument
transformer located in the nose wheel well. Oil pres-
sure is indicated by a single pointer on the instrument
face, marked in 5 pound increments from 0 psi to 100
psi. For additional information on this system, refer

to T.0. 1F-106A-2-9.
1-15. OIL LOW-PRESSURE WARNING SYSTEM.

The oil low-pressure warning system is provided to
give the pilot an indication of low engine oil pres-
sure. The system consists of an oil pressure warn-
ing light on the warning indication panel and a pres-
sure switch in the engine accessory gear case oil
pressure port. On F-100A airplanes, the indicator is
installed on the warning indication panel on the
right side of the cockpit. F-1068 airplanes have two
warning indication panels; one below the forward
main instrument panel, and one below the aft main
instrument panel. The oil low-pressure warning switch
is set to extinguish the warning light on an increas-
ing pressure of 40 psi maximum, and to illuminate the
light on a decreasing pressure of 37(+2) psi.

1-16. VARIABLE RAMP NOT RETRACTED
WARNING SYSTEM.

Applicable to F-106A airplanes 57-246 thru 59-058.
Applicable to F-106B airplanes 57-2516 thru 58-904. An
amber warning light, placarded “VARIABLE RAMP
NOT RETRACTED,” is located on the pilot’s main
instrument panel on F-106A airplanes. and on the for-
ward instrument panel only on F-106B airplanes, On
F-100A airplanes 56-453, -454, 56-456 thru 57-245, 59-059
and subsequent, and on F-106B airplanes 57-2508 thru
57-2515, 59-149 and subsequent, the ramp position warn-
ing light is located on the Master Warn Panel. The light
illuminates to indicate that the variable ramps have not
retracted. Retraction normally occurs when the airplane
decelerates to below Mach 1.20. During emergency oper-
ation, the light will remain illuminated until the ramps
have fully retracted. The warning light receives 28-volt dc
power from the essential bus through a 5-ampere circuit
fuse in the cockpit left fuse panel. Power is directed to
the warning light when the variable ramp control unit
deenergizes a ramp position warning light relay. With
the ramp position relay deenergized, electrical power is
free to pass through the variable ramp retract limit switch
to the warning light if the switch is still in the extended
position. The ramp position warning light relay is
installed on the right side of the nose wheel well com-
partment. The variable ramp not retracted warning Jight
is a push-to-test type light. The variable ramp not
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retracted warning system is an integrated part of the
variable ramp control circuit. Refer to T.O. 1F-106A-2-9
for additional information on this system.

1-17. FIRE AND OVERHEAT DETECTION SYSTEM.

The fire and overheat detection system warns the pilot
of fire or overheat conditions around the engine. The
pilot receives visual indication of this condition when the
“FIRE” warning light illuminates. The light is on the
pilot’s instrument panel oz F-106A4 airplanes, and on the
forward and aft instrument panels on F-106B airplanes.
The system operates on electrical power from the 28-volt
dc essential bus through the S-ampere “FIRE & OVER-
HEAT WARN?” fuse in the main wheel well fuse panel.
Power for testing the system originates from the 28-volt
dc essential bus through the “FIRE & OVERHEAT
TEST” fuse in the cockpit right fuse panel oz F-106A4
airplanes, and in the cockpit right forward fuse panel
on F-106B airplanes.

1-18. Applicable to F-106A airplanes 57-246 thru
57-2465, and F-106B airplanes 57-2516 thru 57-2522. The
fire detection system consists of an overheat detect loop,
a fire detect loop, an overheat detector, a fire detector,
an overheat detector flasher, an overheat detect relay, a
fire detect relay, a test switch, and the “FIRE” warning
light. The “FIRE” warning light is connected to the
master warning dimming relay for dimming purposes.

The fire detect loop is installed around the inner perim-
eter of the fuselage in the engine section. The overheat
loop is installed around the inner perimeter of the fuse-
lage in the afterburner section. When an overheat con-
dition exists, the overheat detect loop completes a circuit
through the overheat detector to the overheat detector
flasher. The overheat detector flasher, in the right missile
bay, itermittently illuminates the “FIRE” warning light.
A fire condition is detected in a similar manner. When a
fire condition exists the fire detect loop completes a cir-
cuit through the fire detector directly to the “FIRE”
warning light. Under fire conditions the warning light
illumination is steady. The fire and overheat detection

1-20. Engine Tools.
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system test switch is on the pilot’s instrument panel
on F-106A airplanes, and on the forward instrument
panel on F-106B airplanes. The test switch is normally
positioned in the “OFF” position. When the test switch
is placed in the “OVERHEAT” position, the overheat
detect relay is energized and the “FIRE” warning light
flashes on and off. When the test switch is placed in the
“FIRE” position, the fire detect relay is energized and
“FIRE” warning light is steadily illuminated.

1-19. Applicable to F-106 A airplanes 56-453, -454, 56-456
thru 57-245, 57-2466 and subsequent, and F-106B air-
planes 57-2508 thru 57-2515, 57-2523 and subsequent.
Fire and overheat detection is accomplished by a system
incorporating two parallel detector loops (loop 1 and
loop 2) installed around the inner perimeter of the fuse-
lage. The detector loops surround the entire length of the
engine. Included in the fire and overheat detection system
with loop 1 and loop 2 is a detector control box for each
loop, a test relay for each loop, and an induction relay for
each loop. The system also consists of an overheat flasher,
a fire warning relay, a test switch, and the “FIRE” warn-
ing light with a dimming switch. The “FIRE” warning
light is the push-to-dim type. When an overheat condition
exists in any area around the engine, but only severe
enough to affect one loop, the “FIRE” warning light in
the cockpit flashes on and off. In this condition, the detec-
tor loop affected completes a circuit through its detector
control box and induction relay to the overheat flasher.
The overheat flasher in the right missile bay then sup-
plies intermittent electrical power to the warning light.
If the overheat condition is severe enough to affect both
loops, the flasher unit is bypassed and the “‘FIRE”’
warning light is steadily illuminated. The fire and over-
heat detection system test switch is on the pilot’s
instrument panel on F-106A airplanes, and on the for-
ward instrument panel on F-106B airplanes. When the
test switch is placed in either the “LOOP 1’* or
“LOOP 2’ position, test relays are energized and the
“FIRE” warning light will flash on and off. Refer to
T.O. 1F-106A-2-10 for complete information on the fire
and overheat detection system.

The following listed tools are manufactured by Pratt & Whitney Aircraft, East Hartford 8, Conn., and may be used for

maintenance on J75 type engines.

NMAME TYPE AND STOCK NUMBER
Guide PWA-3095 (4920-169-8126)
Wrench PW A-3626 (5120-095-3000)
Sling PWA-6580 (1730-696-6592)
Drift PWA-6676 (5120-398-2911)
Wrench PWA-7025-2 (5120-303-0904)

USE AND APPLICATION

Fuel pump drive shaft gear oil seal guide
(large shaft).

Main oil screen check valve removal.
Compressor rotor chamber outer case lifting.

Starter drive and hydraulic pump drive face oil
seal replacement.

Exhaust nozzle actuating cylinder rod end nut
adjusting.
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1-20. Engine Tools {Cont).

MAME

Puller

Truck
Adapter
Sling

Burette Valve

Test Stand

Bracket —
A/B Nozzle
Lifting

Indicator
Cover
Puller
Bracket
Guide
Puller
Wrench

Wrench
Guide
Drift
Base
Wrench
Crimper
Base
Drift
Clamp
Seal

Seal

Adapter
Stand
Spreader
Collar
Drift
Drift
Wrench

1-10

TYPE AND STOCK MNUMBER

PWA-7146 (5120-212-2474)
PWA-7355 (3920-037-5139)
HS-7355 (4920-653-8936)

PWA-7356 (1730-294-3370)
PWA-7441 (4920-300-3856)
PW A-8000 (4920-305-0197)

PWA-8052 (4920-324-9583)

PWA-8076 (4920-563-1347)

PWA-9045 (4920-510-1234)

PWA-10008 (5120-511-1478)
PWA-10011 {1730-294-3143)
PWA-10012 (4920-693-8153)
PWA-10013 (5120-693-8154)
PWA-10014 (5120-596-1196)

PWA-10015 (5120-693-8155)
PWA-10016 (4920-693-8156)
PWA-10017 (5120-693-8157)
PWA-10018 (4920-326-2011)
PWA-10030 (5120-693-8158)
PWA-10031 (5120-693-8159)
PWA-10034 (4920-506-3777)
PWA-10035 (5120-511-1481)
PWA-10067 (4920-570-9005)

PWA-10067-D12 (4920-623-2829)

PWA-10067-D13 (4920-623-2830)

PWA- 10068 (4920-570-9006)
PWA-10069 (4920-570-7384)
PWA-10077 (5120-570-7416)
PWA-10080 (1730-555-4588)
PWA-10226 (5120-534-0724)
PWA-10228 (5120-534-0722)
PWA-10237 (5120-534-0719)

T.0. 1F-106A-2-4

USE AND APPLICATION

N, gear box oil seal housing, removal.
Afterburner duct and nozzle support stand.

Power assembly remote control adapter.
Afterburner duct and nozzle assembly maintenance.
Fuel manifold pressure check tool.

Main Fuel nozzle and afterburner manifold
leak test stand.

Afterburner nozzle replacement.

Turbine exhaust temperature test indicator.
Main fuel nozzle cluster cover.

Accessory drive oil seal housing replacement.
Afterburner duct and nozzle lifting brackets.
Fuel control oil seal (small shaft) replacement.
Afterburner flame holder tie rod replacement.

Main oil screen and spacer retaining nut
replacement.

Oil pressure relief valve replacement.

N, and N, tachometer shaft oil seal replacement.
Fuel pump and fuel control oil seal replacement.
Fuel pump and fuel control oil seal replacement.
Fuel nozzle replacement.

Fuel nozzle tab lock installation.

N, tachometer drive oil seal replacement.

N, tachometer drive oil seal replacement.

Fuel nozzle sealing replacement.

Neoprene seal for use with PWA No. 10067 (Excello
fuel nozzle).

Neoprene seal for use with PWA No. 10067 (Dele-
van fuel nozzle).

Fuel manifold pressure check at engine.
Afterburner nozzle actuation test stand.
Combustion chamber outlet duct clamp removal.
Combustion chamber outer case lifting collar.
Starter oil seal drift.

Starter and hydraulic pump oil seal drift.

Anti-icing air tube retaining nut wrench.
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1-20. Engine Tools (Cont).
NAME TYPE AND STOCK NUMBER

Puller PWA-10290 (5120-592-6325)

Wrench PWA-10318 (5120-541-6836)
Support PWA-10319 (5120-593-3564)
Puller PWA-10332 (5120-592-9079)
Fixture PWA-10347 (4920-593-4099)
Puller PWA-10392 (5120-593-9211)
Wrench PWA-10480 (5120-610-6867)
Adapter PWA-10518 (4920-611-2208)
Adapter PWA-10572 (4920-650-6272)
Stand PWA-10602 (4920-625-6851)
Cap PWA-10628 (4920-650-6311)
Gage PWA-10809 (5220 NSL)

Spreader PWA-10874 (5120-717-4818)

Power Assembly PWA-15180 {4920-589-9624)

Adapter PWA-15198 (4920-654-8433)

POWER PLANT GENERAL

USE AND APPLICATION

Combustion chamber positioning pin puiler.

Fuel manifold inlet adapter retaining nut wrench.
Fuel manifold inlet adapter retaining nut support.
Main oil pump puller.

Main oil screen assembly fixture.

Afterburner bypass fuel screen weldment puller.
Tube connecting nut spanner wrench.

Fuel manifold pressure test in diffuser case.

Fuel manifold pressure test in diffuser case.

Fuel manifold pressure test in diffuser case.

Fuel manifold pressure test in diffuser case.

First stage turbine blade stretch.

Combustion chamber outlet duct clamp remioval.
Fuel control remote trimner power assembly,

Power source cart adapter.

OPERATIONAL CHECKOUT

1.21. ENGINE STARTING DESCRIPTION.

WARNING

The areas around engine air intake ducts can
be dangerous to ground personnel during
engine runup due to suction of inrushing air.
The area aft of the engine tailpipe is danger-
ous because of the high temperature and
velocity of exhaust gases. These danger areas
are illustrated in figure 1-5. The tailpipe area
remains dangerous for at least 15 minutes after
engine shutdown, and particularly when smoke
or vapors are apparent.

During the engine starting procedure, care inust be exet-
cised to correctly operate the starter, ignition, and throt-
tle controls to successfully complete the engine start.
Actuation of the combustion starter is initiated by first
depressing the ignition button and holding. The throttle
lever is then moved to the “START” position. This
action opens the starter air solenoid valve permitting air

rotation of the starter to begin. Engine and starter igni-
tion is also armed at this time. With the ignition button
still depressed, the throttle is moved to the “OF¥” posi-
tion, then to “IDLE.” The throttle movement during
engine start is to be one continuous motion with no hesi-
tation at the “OFF” position. Movement of the throttle
from “START” to “IDLE” actuates the starter and
engine ignition systems and permits fuel to be injected
into the engine combustion chambers. Operation of the
starter will continue as long as the ignition button is
depressed, or until the starter fuel accumulator fuel sup-
ply is depleted, or upon actuation of the starter over-
speed switch.

CAUTION

Adequate starter cooling periods must be
observed at all times. Refer to paragraph 1-26
for combustion starter duty ¢ycle lumitations.

In the event the ignition button is momentarily released,
whern the throttle is between ‘OFF” and “IDLE.” and an
engine lightoff has not been attained, return the throttle

-1t
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iDLE POWER 12 FEET

100°F {37.8°C)

350 FEEV

MAX PWR
79.4°C

100°F (37.8°C)

250°F {121.1°C)

ENGINE TURBINE WHEEL DANGER AREA
60 FEEY
INLET DUCT DANGER AREA
75 FEET
WARNING

AREA UNDER LIQUID OXYGEN SYSTEM VENT
(LOCATED ON THE LOWER LEFT SIDE OF THE

NOTE

COMBUSTION FUSELAGE JUST ABOVE THE NOSE WHEEL WELL)
STARTER DANGER SHOULD BE KEPT CLEAR OF OIL OR GREASE
AREA WHENEVER THE OXYGEN SYSTEM IS SERVICED.

I¥ BLAST DEFLECTOR IS NOT AVAILABLE,
AREA MUST BE CLEAR AT LEAST 350 FEET

BEHIND THE AIRPLANE.

.06 02 006E .12 09 0O

1-12

ENGINE VARIABLE INLET RAMP EMERGENCY
OPERATION WILL EJECT HYDRAULIC FLUID WITH
CONSIDERABLE FORCE FROM AN OVERBOARD
DRAIN LINE LOCATED UNDER THE LEFT HAND
ENGINE INTAKE DUCT.

THE ENGINE BLEED AIR DISCHARGE DUCTS
(LOCATED ON THE LEFT AND RIGHT FUSELAGE
SIDES ABOVE THE WINGS) DISCHARGE HOT AIR
DURING ENGINE OPERATION.

KEEP CLEAR OF AREA 10 FEET FORWARD AND AFT
OF MAIN LANDING GEAR UNTIL COMBUSTION
START HAS BEEN COMPLETED.

Figure 1-5. Danger Areas
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lever to the “OFF” position. This action will prevent
additional fuel from being injected into the engine com-
bustion section. Ignition cannot be reinitiated without
performing the complete starting procedure from the
beginning. After returning the throttle to the “OFF”
position, do not attempt another start until fuel drain-
age from the engine combustion chamber drain has
ceased. If there is no fuel drainage from the engine at
this time, check and correct cause of this malfunction.

1-22. J-75 ENGINE GROUND RUN
COMPRESSOR STALLS.

Compressor stalls during ground run operation, com-
monly referred to as “off idle stalls,” sometimes occur
within the idle to military power range of operation.
Rapid movement of the throttle within this operating
range should not induce a stall due to the action of an
acceleration cam in the fuel control. However, it is possi-

POWER PLANT GENERAL

ble to induce compressor stall by inadvertent switch-
ing of the engine fuel control system from “EMER” to
“NORMAL” during engine high rpm operation.

CAUTION

After operational check of the engine emer-
gency fuel system, reduce engine rpm to idle
before switching fuel system to “NORMAL.”

In the event that a compressor stall is encountered, the
engine will usually accelerate through and out of the
stall with minor temperature fluctuations. Should engine
operation temperature limits be exceeded, it will be
necessary to visually check the engine as outlined in para-
graph 1-33. Should an over-temperature condition con-
tinue to be encountered during stalls, it is recommended
that the fuel control be replaced.

1-23. ENGINE OPERATIONAL CHECKOUT AND TESTING.

It will be necessary to conduct an operational check of the engine after compl
and maintenance. The type of operational checkout required for components

following chart.

ENGINE COMPONENTS REPAIRED OR REPLACED

Exhaust nozzle actuating cylinders.
Exhaust nozzle linkage adjustment.

Exhaust nozzle control valve.

Exhaust nozzle control selector valve,
Exhaust nozzle control converter valve.
Afterburner igniter control unit.
Afterburner fuel control unit,

Afterburner or complete engine replacement.

Afterburner fuel spray nozzle.
combustion chamber liners.

Main fuel system manifold.

Main fuel nozzles.

Turbine nozzle guide vanes (first stage).

Electrical junction boxes.
Electrical harnesses.

Fuel flowmeter.

Main fuel control unit.
Fuel pump.
Fuel pressurizing and dump valve.

Ignition transformers.
Indicating systems (harpess, transmitters, or probes}.
Oil strainer.

Oil coolers.

Engine starter.

of engine

onent replacement
ave been

ed is shown in the

OPERATIONAL TEST REQUIRED

Conduct afterburner operational check.
Conduct engine trim check using external gage.

Conduct afterburner operational check.

Conduct complete engine ground run check and trim
p gine g :
procedures. Use external gage for trim check.

Conduct complete engine ground run check procedure.

Conduct afterburner operational check.
Check anti-icing controls.
Conduct emergency fuel system operation check.

Conduct complete engine ground run check procedure.

Conduct engine trim procedure using external gage.
Conduct emergency fuel system operational check.
Conduct afterburner operational check.

Conduct engine ground run check procedure.

Run engine. Check for leaks.

Conduct engine start.
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1-24. Equipment Requirements.

FIGURE NAME

1-6. Airplane Restraining Bridle.
Wheel Chocks.
Wheel Chocks,

i-6 Engine Inlet Duct Screens.

Refer to High-Pressure Air Compressor.

T.0. 1F-

16A-2-3

Refer to Generator Set (Gas).

T.0. 1F-

106A-2-10

Generator Set (Elec).

Generator Set.

Adapter Cable.

Fire-fighting Equipment.

Intercommunication Equipment.

TYPE

SE 0583-801
(1730-651-
0315)

P/N
42D6594-2
(1730-294-

3695)

P/N
50D6602
(1730-268-
9822)

8-96176-1-2

-1(1730-650-

1413)

-2(1730-646-

8903)

MC-11
(4310-541-
7060)

8-96026-801
AF/M32A-13

(6115-583-
9365)

8-96025-803
(6125-583-3225)

8-96052
(6115-557-
8548)

T.0. 1F-106A-2-4

ALTERNATE

SE 0704-801
(4310-697-
0858)

8-96026
AF/M32M-2
(6115-617-
1417)

8-96025-805

A/M24M-2

(6125-623-
3566)

8-96025
AF/M24M-1
(6125-620-
6468)

MC-1
(6125-500-
1190)

MD-3
(6115-635-
5595)

USE AND APPLICATION

To secure airplane for engine
ground run,

To chock main landing gear
wheels.

To chock main landing gear
wheels during ice and snow
conditions.

To prevent foreign material
from entering ducts during
engine ground run.

To provide air for combus-
ticn starter operation.

To energize electrical sys-
tems on aircraft equipped
with special quick disconnect
receptacle.

To energize electrical systems
(except AWCIS) on aircraft
equipped with standard AN
receptacle and on others by
using adapter cable 8-96052.

To connect MC-1 and MD-3
units to aircraft equipped
with special quick disconnect
receptacle.

Fire extinguishing agent in
case of fire.

For contact from cockpit to
ground observers.
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1-25. Preparing and Securing Airplane for
Ground Run. g

The following procedure is recommended for preparing
and securing the airplane for ground run:

a. Parkairplane on hard surfaced area with nose of
airplane into the wind; airplane must be located so
that other parked airplanes are not blasted during run-
up; check that area around airplane is free of foreign
objects.

WARNING

Danger areas around the engine intake and dis-
charge ducts must be kept clear of all per-
sonnel, vehicles, loose gear, stones, hardware,
stands, etc. Refer to figure 1-5 of this manual
for an illustration of danger areas.

b. Secure airplane to an approved engine runup
anchor, using the airplane restraining bridle, SE 0583-801
secured to the attachment rings on the main landing
gear. See figure 1-G for an illustration of engine ground
run preparation procedure.

CAUTION

Prior to starting engine, assure hat all slack
has been removed from restraining bridle and
that main landing gear wheel chocks are in
place, fore and aft. Engine power must not,
under any circumstances, be used to remove
the slack from the restraining bridle.

¢. Check all logs and records to see that work on previ-
ous flight discrepancies has been completed.

d. Check the following ballistic ejection systems for
installation of safety pins or deactivation of systems:
1. Cockpit canopy. (Refer to T.O. 1F-106A-2-2)
2. Pilot’s seat ejection. (Refer to T.O.1F-106A-2-2)
3. Armament system. (Refer to T.O.1F-106A-2-12)
4. External fuel tanks. (Refer to T.O.1F-106A-2-5)

e. Check that landing gear safety pins are installed.

f. Check that landing gear control handle is in the
“DOWN” position.

g. Check that tail hook safety pin is installed.

h. Check that fire-fighting personnel and equipment
are on hand and ready for engine start.

i. Remove all plugs and covers from engine air
inlet and discharge ducts.

j. Check skin fasteners, etc., in vicinity of engine
inlet for security; check that all ducts are free of for-
eign objects, dirt, oil, etc., and that ducts are not
cracked or damaged; check ramps for security and
fully retracted position. Perform foreign object damage
(FOD) check as follows:

POWER PLANT GENERAL

NOTE

A thorough check of engine air inlet ducts for
foreign objects is required prior to engine
start to minimize the probability of engine
sustaining foreign object damage.

1. Upon entering either left or right air inlet duct,
first check the forward opening of the vari-ramp panel.
This complete area may be visually checked with a
flashlight and mirror. Pay special note to the two at-
tached hinge points on the inboard side of the area.
The hinge points, upper and lower, form a pocket where
hardware may lie undetected. Adjacent to the hinge
points several gussets are installed, one above the
other, where hardware may accumulate.

2. As you move into the inlet duct, stop at the
aft slot in the vari-ramp panel. This is a critical area.
At this point, it is almost impossible to visually check
forward and aft while entering the duct. Continue down
the duct and visually check the horizontal stiffeners.

3. Proceed down the duct to the engine, reverse
your position and come out the same duct and visually
check aft along the inside of the panel. In this position
most areas can be observed.

4. Go back to the scroll duct and visually inspect
the area. There are corners of the shelf areas in the
scroll duct structure which cannot be seen and must be
inspected through the scroll access doors.

5. Usinga rawhide or rubber mallet, tap the scroll
area directly overhead where the left and right scrolls
join together to dislodge any hardware from the flat
area. This will cause objects to roll down the scroll
where they can be picked up and removed.

6. Tap along the angles, down from the centes
line of the scrolls. Hardware will lodge along structural
rivets and hang until dislodged by some disturbance.
This is very critical due to the closeness of the en-
gine. Any piece of hardware dislodged must be located,
making sure it did not come through the scroll pores
and roll into the engine. Proceed out the opposite in-
take duct and inspect areas outlined in steps (1)
and (2).

k. Applicable to F-106A airplanes, close left and right
upper aft electronic compartment doors; secure all stressed
panel fasteners.

I. Install engine air inlet duct screens. See figure 1-6
for this procedure.

WARNING

Inlet screens must be installed for engine run.
Do not install or remove screens with engine
running.

m. Check airplane for proper fuel servicing. Refer to
T.O. 1F-106A-2-5 for this procedyre.
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ATTACHMENT POINTS

ENGINE GROUND RUN PREPARATION

A ~

iH SIDE

SHOWN
ATTACHMENT

EMNGINE AIR INLET DUCT SCREENS 8-96176-1-2

BRIDLE ASSEMBLY
SE-0583-801

ANCHOR RING

CONCRETE
APRON

] N

ANCHOR AND RESTRAINING BRIDLE

e
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DISCONNECT
LANYARD

UNSAFE BLAST
AND TEMPERATURE
CONE

L_)—N(\’OOP_*E-%I ON HiGH PRESSURE AIR COMPRESSCR

SE 0704-801 (4310-697-0858)
OR MC-11 ¥4310-624-4457)

CAUTION

ASSURE THAT THERE IS NO SLACK
IN THE RESTRAINING CABLE AND
THAT WHEEL CHOCKS ARE IN PLACE,
FORE AND AFT, PRIOR TO STARTING
ENGINE.

NOTE

BESLER PART 56380-1 IS APPLICABLE TO F-106A AIR-
PLANES 57-246 THRU 58-086, AND F-106B AIRPLANES
57-2516 THRU 58-904 PRIOR TO INCORPORATION OF
TCTO 1F-106-647. BESLER PART 56380-3 IS APPLICABLE
TO F-106A AIRPLANES 56-453, -454, 56-456 THRU 57-245,
59-087 AND SUBSEQUENT; AND 57-246 THRU 59-086
AFTER INCORPORATION OF TCTO 1F-106-647. APPLI-
CABLE TO F-106B AIRPLANES 57-2508 THRU 57-2515,
59-149 AND SUBSEQUENT; AND 57-2516 THRU 58-904
AFTER INCORPORATION OF TCTO 1F-106-647.

BRIDLE ASSY
SE-0583-801

RH SIDE
SHOWN

MAIN GEAR TYPICAL ATTACHMENT

Figure 1-6. Engine Ground Run Preparation (Sheet 1 of 2}
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\VIEV{I L\O?KING IPIB? AN\D FWD LH MAIN WHEEL WELL
v

FLANGE BESLER PART 56265

AEROQUIP PART 015564-52-60
(PART OF 56150-15)

COMBUSTION STARTER
AR SELECTOR VALVE
(OPEN POSITION)

BESLER PART
56150-13 {PART
OF 56150-15

AIRPLANE PNEUMATIC
SYSTEM PRESSURE GAGE

s

LH FWD WING SPAR
MAIN WHEEL WELL

PART OF COMPRESSOR

Figure 1-6. Engine Ground Run Preparation {Sheet 2 of 2}
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NOTE

it is permissible to use the lowest available
grade of aviation gasoline, Military Specifi-
cation MIL-G-5572 (no oil mix required),
1P-5, Military Specification MIL-J-5624, or
1P-6, Military Specification MIL-F-25656, as
emergency fuels for one-time ferry missions.
Where the tactical situation requires the use
of these fuels, the engine military trim must
be readjusted to meet the pressure ratios
shown in figures 1-28 and 1-29 before the air-
plane can be flown. Since JP-5 freezes at
~48.3°C (~55°F) and JP-6 at —40°C (-40°F),
missions in which these fuels are used shall
be restricted to altitudes where temperatures
below these limits are not encountered. When
using aviation gasoline, particular attention
shall be given to engine tailpipe temperature
during starting and throughout the flight.

n. Service engine oil tank. Refer to Section VI for setv-
icing instructions.
NOTE
Refer to servicing portion of this manual for
depreserving the engine fuel system, engine
lubrication system, and the constant-speed
drive system.

o. Check that the hydraulic reservoirs are pressurized
and that the reservoirs are serviced to the “FULL” mark.
Refer to T.O. 1F-106A-2-3 for these procedures.

CAUTION

Applicable to F-106A airplanes 56-463, -466,
56-967, 57-233 thru -235, -237 and 57-241, and
F-106B airplanes 57-2508, -2510, -2512, -2514
and 57-2517; and all other airplanes after incor-
poration of TCTO 1F-106-631. A reservoir
servicing panel is installed directly below the
primary hydraulic reservoir. The reservoir pres-
sure shutoff valve, located on the panel, must
be locked in the “OPEN" position prior to
engine start. Hydraulic reservoir pressure gages
located on the servicing panel shall indicate 50
(#5) psi. This precharge pressure is necessary
to prevent hydraulic pump cavitation.

NOTE

Prime and bleed the hydraulic system prior to
engine run upon completion of hydraulic sys-
tem maintenance, when the system has been
opened, or upon completion of an engine or a
hydraulic pump replacement. Refer to T.O.
1F-106A-2-3 for this information.

p. Check air preload of hydraulic accumulators. Refer
to T.0. 1F-106A-2-3 for this procedure.

1-18
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q. Check high-pressure pneumatic system for charge
to 3000 psi. Refer to T.O. 1F-106A-2-3 for this proce-

dure. Connect external high-pressure air source to fitting
in left main wheel well; starter air selector valve in left
wheel to be in the “CLOSED” position. If start is to
be made from airplane high-pressure pneumatic system,
position starter air selector valve to the “OPEN” position.

r. Check engine starter and constant-speed drive sys-
tems for proper oil setvicing. Refer to Sections V and IX
for these procedures.

NOTE
Prime the oil system upon completion of con-
stant-speed drive system maintenance when the
constant-speed oil supply system has been dis-
turbed, or upon completion of a remote or
engine mounted gearbox replacement. Refer to
Section IX for this information.

s. Applicable to F-106A airplanes 57-246 thru 57-2463,
and F-106B airplanes 57-2516 thru 57-2522. Check that
constant-speed system generator air pressurization (purge
air) line is disconnected at T fitting below right hydraulic
pump and that warning streamer is attached. The line is
to remain disconnected until after engine start to purge
possible fuel fumes.

t. Check that external electrical power source is turned
off. Connect external ac and dc power source to the air-
plane external power receptacle.

u. Check that the engine ignition disarming switch in
main right wheel well is in “ARMED” position.

v. Applicable to all F-106A and B airplanes after
incorporation of TCTO IF-106-675. Check that starter
ignition disatm switch is in the “ON” position.

CAUTION

The starter ignition switch is to be used only
for an air motor start subsequent to an unsuc-
cessful attempt at starting engine utilizing the
combustion capabilities of the starter. During
the air motor start procedure, the starter igni-
tion disarm switch must be in the “OFF” posi-
tion. Refer to paragraph 5-9 for description of
starter ignition disarm switch.

w. Check that fuses are installed in the following
panels:
1. Nose wheel well fuse panel.
2. Main wheel well fuse panel.
3. Cockpit RH fuse panel.
4. Cockpit LH fuse panel.

R
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. VARIABLE RAMP NOT RETRACTED WARNING LIGHT.
(APPUCABLE TO 57-246 THRU 59-059).

. ENGINE PRESSURE RATIO INDICATOR.

. FIRE WARNING LIGHT.

. ENGINE EXHAUST TEMPERATURE INDICATOR.

FIRE AND OVERHEAT TEST SWITCH.

TACHOMETER.

. FUEL QUANTITY TEST SWITCH.

. FUEL FLOW INDICATOR.

. FUEL QUANTITY INDICATOR.

e

OONO VB WN

ENGINE FUEL
CONTROL SWITCH

Ly oo
(o) Ji 3]
COCKPIT LH FUSE PANEL
H RH
FWD ® FWD

@ @ on OPE‘N

BOOSTER

OPEN

ONe;

CLOSE

AFTQ
L O

g
TANK
CLOSE CLOSE
CPEN

M@,

CLOSE CLOSE CLOSE
OPEN

BOOSTER

5 kg

RH

BOOSTER

10.
11.
. MASTER WARNING LIGHT.
13.
14.
15,
. HYDRAULIC PRESSURE INDICATOR (PRIMARY SYSTEM).
17.
18.

FWD
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FUEL QUANTITY SELECTOR SWITCH.
HYDRAULIC FAILURE WARNING LIGHT.

WARNING INDICATION PANEL.
ENGINE OIL PRESSURE INDICATOR.
HYDRAULIC PRESSURE INDICATOR (SECONDARY SYSTEM).

WARNING LIGHTS TEST SWITCH.

IDLE THRUST CONTROL (APPUCABLE TO 56-453, -454,
56-456 THRU 57-245, 58-759 AND SUBSEQUENT: AND
57-246, 57-2453 THRU 57-2506 AFTER INCORPORATION
OF TCTO 1F-106-557).

“®°

o @°

COCKPIT RH FUSE PANEL

LH BSTR RH BSTR
PUMPS PUMPS
FWD AFT

AFT

O EMER SHUTOFF
FWD .

TEST OPEN

APPLICABLE TO 56-453, -454, 56-456 THRU 57-245,
-2453, 57-2456 AND SUBSEQUENT; AND 57-246,
-2454 AND 57-2455 AFTER INCORPORATION OF
TCTO 1F-106-522.

APPLICABLE TO 57-246, -2454 AND 57-2455 AFTER
INCORPORATION OF TCTO 1F-106-522.

06.02761E

Figure 1-7. Engine Controls and Indicators, F-106A
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NOTE:

ENGINE GROUND RUN TO BE
CONDUCTED FROM THE FRONT
COCKPIT ONLY.

[
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COCKPIT LH
FUSE PANEL

APPUCABLE TO 57-2516 THRU -2520, -2522,
-2524 THRU 57-2526 PRIOR TO INCORPORA-

TION OF TCTO 1F-106-522.

THROTTLE QUADRANT
(SAME AS FORWARD
COCKPIT}

0602762F 710600
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COCKPIT RH
FUSE PANEL

APPLICABLE TO 57-2508 THRU -2515, -2523,
57-2527 AND SUBSEQUENT, AND 57-2516
THRU -2520, -2522, -2524 THRU 57-2526
AFTER INCORPORATION OF TCTO 1F-106-
522,

15.

16.
17.
18.

Nonawn -~

9.
10.
1.

12
13.
14.

Figure 1-8. Engine Controls and Indicators, F-106B

VARIABLE RAMP NOT RETRACTED
WARNING LIGHT.

ENGINE PRESSURE RATIO INDICATOR.
FIRE WARNING LIGHT.

FIRE AND OVERHEAT TEST SWITCH.
TACHOMETER.

FUEL QUANTITY TEST SWITCH.

FUEL QUANTITY INDICATOR.

FUEL QUANTITY SELECTOR SWITCH.
HYDRAULIC FAILURE WARNING LIGHT.
WARNING INDICATOR PANEL.
HYDRAULIC PRESSURE INDICATOR
(SECONDARY SYSTEM).

ENGINE OIL PRESSURE INDICATOR.

. WARNING LIGHTS TEST SWITCH.
. IDLE THRUST CONTROL (APPLICABLE

TO 57-2508 THRU 57-2515, 57-2532
AND SUBSEQUENT; AND 57-2516
THRU 57-2531 AFTER INCORPQORA-
TION OF TCTO 1F-106-557).
HYDRAULIC PRESSURE INDICATOR
{PRIMARY SYSTEM).

MASTER WARNING LIGHT.

FUEL FLOW INDCATOR.

EXHAUST TEMPERATURE INDICATOR.

. ENGINE PRESSURE RATIO INDICATOR.
. FIRE WARNING LIGHT.

TACHOMETER.
FUEL QUANTITY TEST SWITCH.
FUEL QUANTITY INDICATOR.

. HYDRAULIC FARRURE WARNING LIGHT.
. WARNING INDICATION PANEL {SAME’

AS FORWARD COCKPIT).

. HYDRAULIC PRESSURE INDICATOR

(SECONDARY SYSTEM).

ENGINE OIL PRESSURE INDICATOR.
WARNING LIGHT TEST SWITCH.
HYDRAULIC PRESSURE INDICATOR
(PRIMARY SYSTEM}.

MASTER WARNING LIGHT.

FUEL FLOW INDICATOR.

ENGINE EXHAUST TEMPERATURE
INDICATOR.
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PROCEDURE
A. PLACE THERMOMETER IN THE SHADE OF THE C. ENTER TRIM CHART AT THE Pamb - INCHES
AIRPLANE PRIOR TO ENGINE RUN. AFTER Hg (FIELD BAROME TRIC PRESSURE) AND PRO-
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B. OBTAIN ACTUAL FIELD BAROMETRIC PRES- AChEPTAE TO THE LEFT TO OBTAIN MINIMUM
SURE FROM CONTROL TOWER (NOT BARO- :
METRIC PRESSURE CORRECTED TO SEA D. ENTER T
LEVEL) WITHIN 15 MINUTES PRIOR TO ENGINE Hg AND P
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Figure 1-8A. Emergency Fuel Control Limits Chart
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x. Check that the constant-speed drive shaft and shaft
cover are properly installed. Refer to Section IX for this
procedure.

CAUTION

Refer to paragraph 9-4 for engine mounted
gearbox conditioning and operational limita-
tions which must be followed if the engine is
to be operated with the constant-speed drive
shaft removed.

y. Check that there are no fuel puddles in engine tail-
pipe or in the fuselage areas near drain lines.

NOTE

It will be necessary to trim check the engine
using calibrated external instruments, accord-
ing to paragraphs 1-58 thru 1-68 if any of the
following conditions exist:

Engine has been replaced.

Fuel control has been replaced.

Afterburner has been replaced.

Maintenance or adjustment has been per-
formed on the afterburner exhaust nozzle.
Performance decay has been reported from pre-
vious flight operation.

Pressure ratio indication out of limits from pre-
vious run,

Fuel control “IDLE” or “TRIM” screw paint
seal has been broken.

Fuel control “IDLE” adjustment has been
made.

Throttle quadrant or throttle teleflex cable has
been replaced.

1-26. Engine Start Procedure.

The following procedure is recommended for starting the

engine,

See figures 1-7 and 1-8 for illustrations of the

cockpit equipment used for engine run.

NOTE

On F-106B airplanes, ground starting is accom-
plished from the front cockpit only.

a. Place the following switches in the indicated

positions:
1. Master electrical power switch “OFF”
(F-106B, aft cockpit “ON,”
forward cockpit “OFF”)
2. DC generator switch “OFF”
3. AC generator switch “OFF”
4. Fuel control “NORMAL”
(“EMER FUEL ON” light) “OFF”
5. Fuel valve selector switches

(Applicable to F-106A airplanes
57-246 thru 57-2464) “ENGINE” and

safety wired.

POWER PLANT GENERAL

(Applicable to F-106A airplanes
56-453, -454, 56-456 thru 57-245,
57-2466 thra 57-2477) “OPEN" and

safety wired.

(Applicable to F-106B airplanes
57-2516 thru 57-2522, 57-2524
thru 57-2526)

(Fwd. cockpit) “ENGINE” and
safety wired.
(Aft cockpit) “NORMAL” and

safety wired.
NOTE

If the safety on the fuel selector switches listed
in step ““a.5,” has been broken, it will be neces-
sary to perform a visual inspection of the fuel
shutoff valves to ascertain that they are in the
open position prior to engine run. Refer to fuel
shutoff valve operational checkout in T.O.
1F-106A-2-5. Applicable after incorporation of
TCTO 1F-106-556, safety wiring of switches is
not required.

(Applicable to F-106.A airplanes
56-453, -454, 56-456 thru 57-245,

57-2465, 57-2478 and subsequent) ‘OPEN”
(Applicable to F-106B airplanes
57-2508 thru 57-2515, 57-2523,
57-2527 and subsequent)
(Fwd. cockpit) “OPEN"
(Aft cockpit) “NORMAL”
6. Throttle lever “OFF”
7. Fuel boost pumps “OFF”
8. Idle thrust control “OFF”
9. C. G. Control “AUTO”
10. Variable inlet override switch “NORMAL”
11. All electronic equipment including MA-1 or
AN/ASQ-25 system and communications
equipment “OFF”
12. Refrigeration switch “OFF”
13. Cabin air switch “OFF”
14. Cockpit Canopy “OPEN”
15. Rain clearing “OFF”
16. All other switches in the nonoperating position.

WARNING

Items 1, and 11 through 13 must be maintained
in the condition indicated after engine start to
prevent entry of fuel fumes into the cockpit and
electronic compartments via the air conditioning
system.

b. Turn external ac and dc power on, Power failure
warning lights shall illuminate.
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c. Applicable io F-106A airplanes 57-246 thru
57-2465 and F-106B airplanes 57-2516 thru 57-2522.
Check fire detection system by holding fire test switch
in “"OVERHEAT;” light shall flash on and off. Posi-
tion switch to “'FIRE;” light shall illuminate steadily.
Applicable to F-106A airplanes 56-453, -454, 56-456
thru 57-245, 57-2466 and subsequent, and F-106B air-
planes 57-2508 thru 57-2515, 57-2523 and subsequent.
Check fire detection system by placing test switch in
“*LOOP 1;” then place switch in “LOOP 2.’ The
“FIRE" warning light shall flash on and off when
placed in either loop position.

d. Check master warning system by depressing warn-
ing lights test switch on right console panel; all warning
lights shall illuminate.

e. Set pressure ratio indicator “TAKEOFF” reading
for the correct ambient air temperature. This value is
determined by computing the ambient temperature at a
point half way between the minimum and maximum lines
of the takeoff trim check band on the trim charts.

f. Check that all boost pump switches are in “OFF”
position and that both “FUEL BOOST PRESS” lights are
illuminated. Check operation of fuel boost pumps as
follows:

1. Place both forward boost pump switches in “ON”
position; both “FUEL BOOST PRESS” lights
shall extinguish.

2. Place both forward boost pump switches in
“OFF” position; both “FUEL BOOST PRESS”
lights shall illuminate.

3. Place both aft boost pump switches in “ON"" posi-
tion; both “FUEL BOOST PRESS” lights shall
extinguish.

4. Place both forward boost pump switches in “ON"
position; leave aft boost pump switches in “ON”’
position.

g. Applicable after incorporation of TCTO 1F-106-688,
bleed the air from the starter fuel accumulator as follows:

1. Place suitable container under push-to-bleed
valve on bottom of fuselage at Sta. 507.
Ground container to airplane structure.

2. Actuate push-to-bleed valve and bleed at least
one gallon of fuel from the accumulator. Con-
tinue bleeding until a solid stream of fuel is
obtained; release valve.

3. Disconnect drainage container ground from air-
plane structure and remove container.

h. Initiate engine start as follows:

1. Depress the ignition button and hold; move the
throttle outboard to “START” position. Check
tachometer for positive rpm indication, then
move the throttle inboard to “OFF”, then for-
ward to “IDLE”. This procedure is accomplished
by a continuous movement of the throttle.

1-22
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WARNING

Release ignition button immediately if no
“RPM"’ reading is evident on the tachometer.
Do not move the throttle inboard to the ““OF F”’
position with the ignition button depressed if
there is no “‘RPM’’ indication. This could re-
sult in disintegration of the combustion
starter. No “‘RPM”’ reading indicates the
starter failed to engage the engine. A maxi-
mum of two attempts should be made, but if
still unsuccessful, the operation should be
discontinued until the cause has been es-
tablished and corrected.

2.

Hold ignition button down until the engine
instruments indicate a positive, self-sustaining
lightoff, or until 30% rpm is reached; release
ignition button. During the start procedure, do

not jockey the throttle lever.

CAUTION

Do not jockey the throttle as the starting fuel
schedule is automatically controlled by the fuel
control unit. Jockeying the throttle will
interrupt this schedule.

Combustion starter duty cycle, at ambient tem-
peratures up to 32.2°C (90°F), must be lim-
ited to two consecutive combustion runs in rapid
succession followed by a cooling time of 30 min-
utes minimum. Succeeding runs must then be
spaced a minimum of 25 minutes apart. If
combustion starter duty cycle limitations are
exceeded, remove the starter for overhaul.

Combustion starter duty cycle, at ambient tem-
peratures above 32.2°C (90°F), must be limited
to two consecutive combustion runs in rapid
succession followed by a cooling time of 45 min-
utes minimum. Succeeding runs must then be
spaced a minimum of 40 minutes apart. If
combustion starter duty cycle limitations are
exceeded, remove the starter for overhaul.

Engine indicators shall read as follows:

1. The exhaust temperature shall not exceed 400°C
during acceleration to idle.
2. Idle rpm shall be 57 to 59%. Applicable to air-

planes equipped with idle thrust control pro-
visions, idle rpm with exhaust nozzle closed
shall be 59 to 61%. Indication shall stabilize
in total elapsed time of 35 to 50 seconds.

—~
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3. Exhaust temperature shall stabilize at 340°C
or below.

4. Fuel flow shall be 1200 to 1500 pounds per
hour.

5. Qil low-pressure warning light shall be ex-
tinguished; gage shall indicate 45(+5) psi.

NOTE

A 40 to 50 psi oil pressure on the cockpit
oil pressure gage is acceptable for contin-
uous engine operation.

j. Momentarily actuate rain clearing switch to
“*ON’’ then “"OFF” to remove any moisture from sys-
tem.

k. Actuate ‘‘MASTER ELEC POWER’ switch to
““ON’’ position.

1. Actuate "*AC GEN CONT’’and **DC GEN CONT”’
switches to “*ON”’ position.

m. Turn off externalac and de power and disconnect
the external power plug(s); ac and dc power failure
warning lights shall extinguish. If lights fail to extin-
guish, shutdown engine and investigate cause of mal-
function.

n. Reposition starter air selector valve in the left
main wheel well to the *“CLOSED?’ position if airplane
high pressure air system was used to operate the com-
bustion starter.

o. Applicable to F-106A airplanes 57-246 thru 57-
2465, and F-106B airplanes 57-2516 thru 57-2522. Con-
nect constant speed system generator air pressuriza-
tion (purge air) flex line to T fitting located below the
right hydraulic pump. Remove warning streamer.

1.27. Unsatisfactory Start.

An unsatisfactory start has occured if one or more of
the following conditions occur:

a. Hot Start. The turbine discharge temperature ex-
ceeds the starting temperature limit of 400°C. If a
greater than normal fuel flow is observed when the
power lever is first placed in the idle position, a
“hot start’’ may be anticipated and the operator should
be prepared to abort the start before the turbine dis-
charge temperature is exceeded. A hot start may also
be caused by a ‘‘false or hung start.”” Refer to para-
graph 1-33 for engine over-temperature limitation data.

b. False Start or Hung Start. After lightoff has oc-
curred, the rpm does not increase to idle but remains
at some lower rpm. The turbine discharge temperature
may continue to rise and the operator should be pre-
pared to abort the start before temperature limits are
exceeded.

c. No Start. Combustion starter does not lightoff dur-
ing full starter operating cycle. If the turbine discharge
temperature gage does not indicate a temperature rise,
or is there is no increase in rpm, a lightoff has not
been obtained.

d. The following procedure should be used in the
event any of the requirements of a satisfactory start
are not met or if any of the preceding conditions occur:

POWER PLANT GENERAL

Ignition button
Throttle “OFF”’
Fuel boost pump switches “OFF"’
Refer to the troubleshooting chart and investi-
gate the reason for the difficulty.

Allow a fuel drainage period of at least 30 sec-
onds before attempting another start.

Not Depressed

AN NN

A

1.28. Procedure, Engine Clearing.

To clear the engine of trapped fuel or vapors, use the
same procedure used for ¢xcessive EGT or fire in en-
gine tail pipe during ground operation. Refer to para-
graph 1-31 for this procedure.

1-29. Engine Ground Run Check Procedure.

The following procedure is recommended for checking
engine operation after a normal start has been com-
pleted.

a. Run engine at idle until instrument readings have
stabilized (approximately 3 minutes). After a new en-
gine installation, or if fuel system has been opened
since last engine run, run engine at idle for 5 minutes
before advancing throttle.

b. Applicable to F-106A airplanes 56-453, -454, 56-
456 thru 57-245, 58-759 and subsequent; 57-246, 57-
2453 thru 57-2506 after incorporation of TCTO IF-
106-557. Applicable to F-106B airplanes 57-2508 thru
57-2515, 57-2532 and subsequent; and 57-2516 thru
57-2531 after incorporation of TCTO IF-106-557.
Actuate *'IDLE THRUST CONT’’ switch to “*ON’’ then
to “‘OFF.”” Have ground obsetver check for opening
and closing of the exhaust nozzle.

c. Advance throttle lever to “‘MIL POWER’’ and
allow instrument reading to stabilize. Engine ex-
baust temperature shall not exceed 650°C during ac-
celeration. Engine rpm shall not exceed 105.5 per
cent. Temperature shall not exceed 635°C after 2 min-
utes stabilization at military power. Oil pressure
shall be 45(£5) psi (oil pressure warning light extin-
guished). Pressure ratio indicator shall be within
the minimum and maximum points on the indicator
bug.

CAUTION

Engine operation at “*MIL POWER’’ setting
not to exceed 15 minutes. Engine operation
at maximum power (throttle full forward and
in afterburning) not to exceed 5 minutes.

d. Record engine instrument readings.

e. Advance throttle to the full forward position, then
outboard to ““AFTERBURNING.”’

CAUTION

The exhaust nozzle has failed to openif there
is a rapid increase of tailpipe temperature and
an rpm reduction. Terminate afterburning im-
mediately; investigate malfunction.
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Allow engine to stabilize. Record engine instrument
. g - . . . gn - .
readings. Readings shall be within limits outlined in
step “‘c.”’

f. Simulate afterburner electrical failure by removing
“AB PWR' fuse from main wheel well fuse panel.
Move throttle lever to nonafterburning, but do not re-
tard; afterburning shall continue.

g. Check operation of afterburner mechanical shutoff
valve as follows:

1. Retard throttle lever until afterburning termi-
nates.

2. Advance throttle lever to aposition above mini-
mum afterburning range; afterburning shall not
occur.

3. Install **AB PWR’ fuse. Advance throttle
lever to **MIL POWER,” then outboard to
**AFTERBURNING.’’ Afterburning shall occur.

h. Turn off all boost pumps momentarily; boost pump
failure warning and master warning lights shall illumi-
nate. Turn on “FWD L’ and ““FWD R’’ boost pumps.
Actuate master warning light switch to **RESET’’ to
extinguish light.

i. Retard throttle slowly to minimum afterburning.
There shall be no indication of engine roughness as
throttle is being retarded. Terminate afterburning imme-
diately if roughness is encountered.

j. Retard throttle to “IDLE.’”” Allow afterburner
drainage period of 3 minutes maximum.

k. Check engine emergency fuel system operation
by setting throttle at “"IDLE’’. Place fuel control
switch to ““EMER’’ position; ‘“EMER FUEL” light
shall illuminate.

CAUTION

To prevent possible engine overspeed, do not
position fuel control switch to ““EMER’’ when
engine is operating at full power. To prevent
possible compressor stalls, reduce engine
speed to idle before switching from “*EMER"’
to **NORMAL.” During operation of the emer-
gency fuel system, the automatic control fea-
tures of the fuel control are bypassed. Ex-
treme care must be exercised when operating
the throttle lever. Carefully check the ex-
haust temperature and tachometer to prevent
engine over-temperature or overspeed. Damage
to the turbine section will occur and lead to
engine failure if these procedures are not
carefully followed.

1.-Advance throttle slowly to **MIL POWER’’ and
stabilize for 1 minute. Record rpm, pressure ratio, and
exhaust gas-temperature.
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CAUTION

An adjusted fuel flow of as much as 800 pph
less than the above established minimums is
acceptable; however, when this condition
exists, the afterburner must be checked for
proper operation prior to releasing the air-
plane for flight.

NOTE

The above fuel flow figures have been adjusted
for duct loss with inlet screens installed. If inlet
screens are removed, add 130 pph to the above
values.

For each 1000 feet of field elevation above sea level, sub-
tract 210 pph fuel flow from the above values. The effect
of temperature on fuel flow need not be considered in
fuel flow calculations.

NOTE

For each degree F (0.55°C) ambient tempera-
ture reading above standard day, only 1 pph
would be added to the fuel flow limits. For each
degree F (0.55°C) ambient temperature read-
ing below standard day, only 1 pph would be
subtracted from the fuel flow limits.

m. Pressure ratio curves, Figure 1-8A, will be
utilized in lieu of observed fuel flow to determine
proper operation of the emergency fuel control system.

NOTE

Fuel flow indicator needle fluctuations shall
not exceed distances between any two gradu-
ations (400 pph) either in normal or emergency
system. Fluctuations resulting in blurring of
the needle are not acceptable and shall be
cause for investigation. When fluctuations are
accompanied by erratic engine RPM or Pres-
sure Ratio, engine malfunction will be sus-
pected and investigated.

n. Move throttle momentarily to ““AFTERBURNER”’
to check afterburner action; afterburner shall light. Re-
turn throttle to normal; afterburner shall cease. Retard
throttle to *‘IDLE.” Place fuel control switch. in
“NORMAL' position; *““EMER FUEL’ light shall
extinguish.

1-30. Engine Shutdown Procedure.

a. Idle engine for 5 minutes after power run before
shutting down, to prevent possible seizure of the en-
gine rotors.

NOTE

In an emergency, the engine may be shutdown
at once. Refer to paragraphs 1-31 and 1-32 for
emergency fire procedures.
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b. Connect external ac and dc power sources to
the external receptacle. Airplane ac and dc generator
switches “OFF”’; master power switch “OFF.”

¢. Fuel boost pump switches “OFF.”
d. Transfer tank shutoff switch ““CLOSED."’

e. Connect external high-pressure air source to adapter
in left wheel well. Starter air shutoff valve positioned to
the “CLOSED” position.

f. Retard throttle lever to “"OFF” position.

g- Check primary and secondary hydraulic system
warning lights by slight movement of flight controls as
engine coasts down. Flashing light indicates one system
decreasing below 1000 to 800 psi pressure. Steady light
indicates both systems are below 1000 to 800 psi pressure.

h. Return all switches to the nonoperating position,
except safety wired fuel selector switches as noted in

<

paragraph 1-26, step “a.5.
i. Check engine and constant-speed drive oil levels.

j. Applicable to F-106A airplanes 57-246 thru 57-2465,
and F-106B airplanes 57-2516 thru 57-2522. Disconnect
constant-speed system generator air pressurization (purge
air) flex line at T fitting located below the right hydrau-
lic pump. Install warning streamer at this point.

NOTE

This procedure is necessary to prevent possible
entry of engine fuel into the generator pressur-
ization system. The flex line will remain dis-
connected until the next engine operation. Refer
to paragraph 1-25 for the proper method of
connecting the flex line.

1-31. EXCESSIVE EGT OR FiRE IN ENGINE
TAILPIPE DURING GROUND OPERATION.

In the event of excessive exhaust gas temperature, or if
ground observers report fire in the engine tailpipe during
ground operation, perform the following:

a. Throttle “OFFE.”

b. External high-pressure air connected to airplane.

NOTE
If external high-pressure air is not available,
open the starter air shutoff valve located in left
main wheel well.

c. If external electrical power is connected to the air-
plane, position the master power switch to “OFF.” If
external electrical power is not available, the master power
switch must be placed in “ON” position.

d. Engine ignition disarming switch in right main
wheel weil “"DISARMED.”

POWER PLANT GENERAL

CAUTION

Applicable prior to incorporation of TCTO
1F-106-556. When repositioning fuel shutoff
valve switches to “ENGINE’ or “OPEN"
position in preparation for engine operation,
it will be necessary to visually check the
left and right fuel shutoff valve position in-
dicators to determine that the valves are in
the open position. This procedure requires
removal of the fire seal doors inboard of the
valves. Refer to T.0. 1F-106A-2-5 for an il-
lustration of the fuel shutoff valves. Safety-
wire switches in the “"ENGINE"” or “‘OFF"”
position.
e. All fuel shutoff switches—""CLOSED” or “"OFF.”

f. Boost pump switches — “OFFE.”
g- Engine ignition button -- Depress and hold.

h. throttle to T7; check for posit pin,
then throttle to  Permit stacter to fuil
cycle, then release ignition button.

HOTE

Do not advance throttle from the “OFF” posi-
tion. Advancing the throttle from “OFF” to
“IDLE” opens fuel valves in the fuel control
unit, allowing fuel to flow into the engine.
Under this condition the fuel control unit would
require repriming.

1.32. FIRE WITHIN ENGINE COMPARTMENT.

Fire within the engine accessory compartment or in the
engine compartment is indicated when the fire detector
warning light is illuminated. To extinguish fire proceed
as follows:

a. Shutdown engine.
b. All fuel shutoff switches — “CLOSELY” or “OFFE.”

¢. Open fire access door with fire extinguisher nozzie
and discharge fire extinguisher.

CAUTION

Applicable prior to incorporation of TCIO
1F-106-556. When repositioning fuel shutoff
valve switches to “ENGINE” or “OPEN" post-
tions in preparation for engine operation, it will
be necessary to visually check the left and right
fuel shutoff valve position indicators to deter-
mine that the valves are in the open positon.
This procedure requires rermoval of the fire seal
doors inboard of the valves. Refer to T.G.
1F-106A-2-5 for an illustration of the fuel shat-
off valve installation. Safety-wire switches in

the “ENGINE” or “OPEN" position.
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1-33. INSPECTION OF ENGINES SUBJECTED TO OVER-TEMPERATURE CONDITIONS.

The following table indicates the inspection required for engines subjected to over-temperature operation:

CONDITION

If T, exceeds the maximum allowable limit of 650°C
for not more than 1 minute, and does not exceed
700°C.

If T,; exceeds the maximum allowable limit of 650°C
for more than 1 minute but less than 2 minutes, or
exceeds 700°C for less than 5 seconds.

If T,7 exceeds the allowable of 635°C for more than3
minutes but less than 4 minutes.

HOT START —If the engine experiences 5 starts at
temperatures exceeding the maximum allowable ex-
haust gas temperature of 400°C for starting.

Five instances of over-temperature requiring visual
inspection of hot section,

If T,, exceeds the maximum allowable limit of 650°C
for more than 2 minutes or exceeds 700°C for more
than S seconds.

If T,, exceeds the allowable limit of 635°C for more
than 4 minutes.

If T,, exceeds 725°C.

After 25 instances of starts in excess of 400°C,

134,

INSPECTION REQUIRED

Continue engine in service, No inspection required.

Perform visual inspection as follows:

(a) Inspect the exhaust duct for foreign particles
and inspect the rear of the turbine for apparent
damage.

{b) Slide back the combustion chamber outer case.
Remove the combustion chambers and inspect the
burner section, the turbine nozzle guide vanes, and
the front of the turbine section for excessive dis-
tortion or damage.

{¢) Measure first stage turbine blades for stretch.
Refer to T.0. 2]-]75-6.

Perform hot section teardown inspection as describ-

ed in T.0. 2]-J75-6.

INSPECTION OF ENGINES SUBJECTED TO OVERSPEED CONDITIONS.

The following table indicates the inspection required for engines subjected to overspeed conditions:

CONDITION

If the observed N2 rotor speed exceeds 106.5% rpm
but does not exceed 108.0% rpm.

If the observed N2 rotor speed exceeds 108.0% rpm.

1.35. OPERATIONAL CHECKOUT, CONSTANT-
SPEED GENERATOR DRIVE SYSTEM.

For operational checkout and testing of the constant-
speed generator drive system, refer to T.O. 1F-106A-2-10.
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INSPECTION REQUIRED

(a) Check engine as specified in T.O. 1F-106A-6 prior
to continued operation.

(b) If any abnormal condition is evident, perform
teardown inspection as described in T.O. 2]-J75-6.

Shutdown the engine as soon as practicable and send
the engine to overhaui for complete inspection.

1-36. OPERATIONAL CHECKOUT, TACHOMETER
INDICATOR SYSTEM.

For information in regard to the tachometer indicator
system check, refer to T.O, 1F-106A-2-9.



1-37. OPERATIONAL CHECKOUT, ENGINE
PRESSURE RATIO INDICATING SYSTEM.

For information in regard to the engine pressure ratio
indicating system check, refer to T.O. 1F-106A-2-9.
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1-38. OPERATIONAL CHECKOUT AND

CALIBRATION, ENGINE EXHAUST TEMPERATURE

SYSTEM.
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1-39. OPERATIONAL CHECKOUT, FUEL FLOW
INDICATING SYSTEM.

For information in regard to the fuel flow system check,
refer to T.0. 1F-106A-2-9.

1-40. OPERATIONAL CHECKOUT, OIL LOW

PRESSURE WARNING AND INDICATING SYSTEMS.

For information in regard to the engine exhaust tempera-

ture system check and calibration, refer to T.O.

1F-106A-2-9.

1-41, SYSTEM ANALYSIS, GENERAL.

PROBABLE CAUSE

For information in regard to the oil low-pressure warn-

ing system check, refer to paragraph 6-14,

SYSTEM ANALYSIS

STARTER DOES NOT ROTATE ENGINE.

Refer to Section
tem analysis.

THROTTLE STICKING OR BINDING (ON GROUND WITH TEMPERATURE BELOW FREEZING, OR IN FLIGHT}

Ice formation in the teleflex cable
throttle control.

Malfunctioning throttle quadrant.

ENGINE FAILS TO START.

Insufficient starter speed.

Ignition system inoperative.

Disconnect cable from linkage at
fuel control unit and remove cable
from conduit,

Disconnect telescopic unit from
quadrant bell crank; try to move
throttle.

Check external air source and
engine starter. Refer to Section V
for starter system analysis.

Energize the ignition system
momentarily with the fael supply
off. Listen for audible sparking with
the ear as close as possible to the
spark igniters.

CAUTION

Clear engine of fuel before
attempting this procedure.

Blow muoisture out of conduit with
nitrogen; clean and degrease tele-
flex cable; soak teleflex cable in
oil, Military Specification ML~
L-7808 and reinstall.

Replace defective component.

Replace defective components.

Check for improper or loose
connection.

Remove spark igniters and inspect

condition. Clean or replace if
necessary.
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1-471. SYSTEM ANALYSIS, GENERAL (CONT).

PROBABLE CAUSE

ENGINE FAILS TO START (CONT).

Lack of fuel to engine.

HOT START.

insufficient starter speed.

Accumulaticn of fuel in the engine
or afterburner.

Starting fuel flow too high.

Refer to Section V of this manual
for additional ignition and starting
system troubleshooting.

WARNING

The electrical energy produced
by the engine ignition system
is sufficient to produce a shock
that can be fatal. Be sure that
electrical power has been
removed from the ignition sys-
tem before performing system
maintenance.

Check fuel supply in tanks.

Fuel pressurizing-and-dump valve
draining fuel overboard during
engine starting attempt.

Check fuel tank boost pump
operation.

Check for obstructed fuel pump
inlet line and fuel filter.

Fuel control unit cutoff not open-
ing because of rigging error.

Check external air source and
starter., Refer to Section V for
starter system analysis.

Observe fuel flow indicator during
starting attempt. Confirny accaracy
of flowmeter.

Replace valve.

Repair or replace defective pump.

Clean lines and the filter.

Adjust linkage.

Repair or replace defective com-
ponent.

Remove excess fuel from after-
burner and perform engine clearing
procedure.

Replace the fuel control.

N
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PROBABLE CAUSE
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SYSTEM ANALYSIS, GENERAL (CONT).

POWER PLANT GENERAL

HUNG START (ENGINE LIGHTS OFF BUT DOES NOT ACCELERATE TO IDLE).

Starter cutout speed too low.

Loose or broken burner pressure
sensing line.

Burner pressure limiter stuck open.

Fuel control unit acceleration sched-
ule out of limits.

FLAMEOUT.
Lack of fuel to engine.

Broken or obstructed fuel line,
valve, or pump.

Inadvertent placing of power lever
in off position.

Power lever retarded or advanced
too rapidly while operating on
emergency fuel system.

Too rich fuel control unit accelera-
tion schedule when in normal
operation at high altitude.

Too lean fuel control unit decelera-
tion schedule when in normal
operation.

Check gas turbine compressor and
starter. Refer to Section V for
starter system analysis.

Check sense line for security or
damage.

Remove fuel control unit.

Check fuel supply.

Check fuel lines, valves, and pumps.

Remove fuel control unit.

FAILURE OF ENGINE TO DECELERATE PROPERLY.

Fuel control unit rigging error.

Malfunctioning fuel control unit.

FLUCTUATING RPM.
Water in fuel.
Compressor bleed valve
malfunctioning.

Air in engine fuel system.

Clogged fuel filters.

Inspect linkage.

Remove fuel control unit.

Check for water or other foreign
material in fuel.

Refer to System Analysis,
Anti-Surge System in Section VIL

Check filters.

Repair or replace gas turbine com-
pressor and starter.

Tighten or replace burner pressure
sense line.

Install replacement item. Trim
engine.

Replace broken line or remove
obstruction.

Check emergency operation
procedure.

Install replacement item.,

Adjust linkage.

Install replacement item and trim
engine.

Check tank drains.

Purge air from system by operating
engine.

Clean or replace filters.
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PROBABLE CAUSE

Incorrect trim.

Incorrect teavel of throttle linkage.

Loose connection in the combus-
tion chamber pressure to fuel con-
trol unit (Pt,) line.

A

aifunctioning fuel control unit,

Clogged fuel filters.

Oil pressure gage not functioning
properly.

Oil pressure transmitter not func-
tioning properly.

Oil pressure switch not function-
ing properly.

Oil pressure relief valve sticking.

FLUCTUATING OIL PRESSURE.

Fuel-oil cooler pressure relief
bypass valve malfunctioning.

HIGH OIL TEMPERATURE.

Insufficient oil in tank.
Clogged oil strainer.

Oil temperature gage not function-
ing properly.

Thermostatic valve in the fuel cool-
ant oil cooler not functioning.

Defective oil pump.

Bearing failure.
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1-4%. SYSTEM ANALYSIS, GENERAL {CONT).

ENGINE DOES NOT MAINTAIN MAXIMUM FUEL FLOW.

Check trim.

Check linkage for proper travel
between the throttle and fuel con-
trol unit.

Check line for security of
connection.

Check fuel flow through flowmeter.

Remove and inspect the fuel filters.

HIGH OR LOW OI!L PRESSURE INDICATION.

Remove gage.

Remove transmitter.

Remove switch.

Remove oil pressure relief valve
and examine for dirt or foreign
matter.

Remove fuel-oil cooler.

Check oil level.
Remove and inspect oil strainer.

Check gage and sensing unit for
accuracy.

Remove cooler for bench check.

Check pump operation with master
gage.

Check oil and strainers for metal
particles.

Replace fuel control unit if trim
cannot be obtained.

Readjust or replace linkage.

Replace the fuel control and trim
engine.

Replace filters.

Install replacement item.

Install replacement item.

Install replacement item.

Clean thoroughly and, if neces-
sary, clean up the valve with crocus
cloth and lap the valve seat.

Install replacement item.

Replenish as necessary.
Clean and install strainer,

Replace as necessary.

Install replacement item.

Reptlace pump.

Remove engine for overhaul.,
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1-41. SYSTEM ANALYSIS, GENERAL (CONT).

PROBABLE CAUSE

EXCESSIVE OIL CONSUMPTION.

Oil leakage.

Loose oil tank cap.

Breather pressurization valve not
functioning properly.

Main bearing oil seal leakage.

HIGH EXHAUST TEMPERATURE.

Engine over-trimmed.
Insufficient air.

Defective thermocouple leads, or
temperature gage.

Damaged compressor blades. Dam-
aged turbine blades or nozzle guide
vanes.

LOW EXHAUST TEMPERATURE.

Defective thermocouple leads or
instruments.

Malfunctioning fuel control.

ENGINE ROUGHNESS.

Interference between turbine rotor
inner air seals and the inner seal
rings.

Main bearing failure.

Malfunctioning accessory.

Erratic fuel flow.

Visually inspect all external tubing
and case parting flanges for evi-
dence of oil leaks.

Check oil tank cap.

Remove and check the valve for
proper operation.

Check for engine smoking, oil in
the exhaust duct; oil in the fuel
drain collector; oil on the anti-icing
air outlet screen.

Check engine trim.

Check the air intake for obstructions.

Check thermocouple leads and
instraments.

Visually inspect compressor blades,
turbine blades, and nozzle guide
vanes for damage.

Check thermocouple leads and
instruments.

Check for proper trim.

Check for scraping noise as engine
coasts down, after closing of fuel
pressurizing-and-dump valve.

Check the oil strainer for metal
particles.

Check for unusual noises from
accessories.

Remove fuel control unit.

POWER PLANT GENERAL

REMEDY

Tighten connectors. Replace seals
or gaskets as necessary.
Tighten cap.

Replace the breather pressurizing
valve.

Replace the engine if required.

Retrim engine.

Remove obstructions.

Repair or replace thermocouple
leads and instruments. Calibrate

system.

If excessive damage is found,
replace engine.

Repair or replace defective leads
or instruments. Calibrate system.

Trim engine. Replace the fuel con-
trol unit if proper trim cannot be
attained.

Replace the engine if required.

Replace the engine if required.
Replace faulty unit.

Install replacement item. Trim
engine,
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1-41. SYSTEM ANALYSIS GENERAL (CONT).
PROBABLE CAUSE
ENGE E PULSATION.

Erratic fuel flow to engine. Remove fuel control unit.

Visually check valve positioning
during engine operation.

Compressor bleed valve not func-
tioning properly.

FAILURE TO SHIFT TO EMERGENCY FUEL SYSTEM.

Check for 28-volt dc at the fuel
control connection.

Emergency solenoid not energized.

Malfanctioning of fuel control Remove fuel control unit.

emergency system.

FLUCTUATING TAIL PIPE TEMPERATURES.

Check thermocouples, leads and
igstruments.

Faulty temperature indicating
systenn.
NOTE
Trouble is not in the fuel con-
trol unit if tailpipe tempera-
ture fluctuates at a constant
rpra, fuel flow, airspeed, alti-
tude, and throttle position.

REMEDY

Install replacement item. Trim
engine.

Clean lines to bleed valve governor
and check bleed valve for freedom

of movement,

Replace bleed valve governor.

Repair or replace defective electri-
cal equipment.

Install replacement item. Trim
engine.

Repair or replace parts as necessary.
Calibrate system.

ENGINE SPEED AND/OR ENGINE TEMPERATURE BECOMES ABNORMAL AS ALTITUDE INCREASES.

Fuel control unit altitude compen- Remove fuel control unit.

sating system maifunctioning.
INSUFFICIENT THRUST FOR HIGH FLIGHT SPEEDS.

Variable ramp system

malfunctioning. analysis procedures in Section IV.

ENGINE CONTINUES TO RUN WITH THROTTLE IN OFF POSITION.
Throttle rigging error.

Cutoff valve in fuel control unit Remove fuel control unit.

not functioning properly.

Refer to variable ramp system

Check linkage for proper rigging.

Install replacement item. Trim
engine,

Install replacement item. Trim
engine.

EXHAUST NOZZLE FAILS TO GPEN OR CLOSE PROPERLY WHEN AFTERBURNING IS INITIATED OR

TERMINATED.

Sticking nozzle segments.
for freedom of movement,

Loose exhaust nozzle control lines.

Exhaust nozzle control unit not
functioning properly.

1-32

Check the tracks, roller and linkage

Check the security of all the lines.

Remove exhaust nozzle control unit.

Lubricate. Refer to afterburner serv-
icing for this procedure.

Tighten the lines.

Install replacement item.
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1-41. SYSTEM ANALYSIS, GENERAL (CONT).

PROBABLE CAUSE

EXHAUST NOZZLE FAILS TO REMAIN OPEN DURING AFTERBURNING.

Loose exhaust nozzle control lines.

Exhaust nozzie control unit not
functioning properly.

EXHAUST NOZZLE OPENS DURING NONAFTERBURNING OPERATION.

Loose exhaust nozzle control lines.

Internal leaking of exhaust nozzle
control unit,

Exhaust nozzle control urit not
functioning properly.

ISOLATION PROCEDURE

Check the security of all lines.

Remove exhaust nozzle control unit.

Check the security of all lines.

Remove exhaust nozzle control unit.

Remove exhaust nozzle control unit.
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REMEDY

Tightea the lines.

Install replacement

Tighten the lines.

Install replacement item.

Install replacement item.

EXHAUST NOZZLE OPENS AND FUEL FLOWS BUT AFTERBURNER DOES NOT LIGHT.

Error in connections to afterburner
igniter valve.

Malfunctioning afterburner fuel
igniter valve.

Check connections.

Remove afterburner igniter valve.

FULL AFTERBURNER POWER NOT AVAILABLE.

Afterburner fuel control unit pres-
sure sensing line or fuel screen

clogged.
Defective fuel pump.

Faulty afterburner fuel control unit.

Inspect sensing line and screen for
obstruction.

Remove fuel pump.

Make necessary corrections.

Install replacement item.

Clean and replace line and/or screen.

Install replacement item.

Install replacement item.

FAILURE TO GET AFTERBURNER FUEL FLOW THROUGH THE AFTERBURNER FUEL CONTROL UNIT.
(Afterburner does not light and no evidence of afterburner fuel flow).

Fuel pump failure.

No electrical signal to afterburner
fuel control unit.

Actuator section of afterburner fuel
control unit failure,

1-42. REPLACEMENT, ENGINE.

Refer to paragraph 1-76 for engine preservation informa-
tion prior to removal of the engine from the airplane.
To remove the engine from the airplane, it will first be
necessary to remove the fuselage tail cone from the air-
plane and to install the engine removal rails and brackets.

Remove fuel pump.

Check for 28-volts dc at control
connection.

REPLACEMENT

Install replacement item.

Repair or replace defective electri-
cal equipment.

Install replacement item.

NOTE

When conducting the airplane leveling proce-
dure for engine removal, the engine removal
rails in the fuselage will be leveled longitu-
dinally. The airplane will be leveled laterally.
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completion of the engine replacement it will be necessary
to conduct an operational test of the engine. Refer to

See figure 1-9 for an illustration of the engine disconnect
point access. For lubrication of the engine support attach-

ments to the fuselage, refer to T.O. 1F-106A-2-2. Upon paragraph 1-23 for this procedure.

1-43. Equipment Requirements.

FIGURE NAME TYPE ALTERNATE USE AND APPLICATION
1-13 thru Engine Stand. USAF ETU-8/E SE 1012-803 To aid in removal and instal-
1-17 (1740-294-3397)  (1740-568- lation of engine. To support

with Adapter 1339) engine when removed from
Kits 8-96398-1 airplane.
(1730-676-6848)
or 8-96165
(1730-632-0059)
installed
1-11 Engine Removal Rail and 8-96017 Basic To aid in engine removal or
1-12 Bracker Set. (1730-570-1387) installation.
-801 (1730-
632-8435)
-803 (1730-
654-8392)
-805 (1730-
676-6856)
1-19 Engine Forward Roller 8-96041-1 Removal roller for forward
Assembilies. (1730-565-5321) end of engine.
8-96041-2
(1730-565-5322)
8-96041-803
(1730-710-7308)
8-96041-804
(1730-710-7309)
1-10 Tail Cone Adapter Stand. 8-96010 To support tail cone. Appli-
(1730-571- cable to airplanes prior fto
9010) incorporation of the tail hook.
8-96010-801 To support tail cone. Appli-
(1730-710-7306) cable to airplanes after incor-
poration of the tail hook.
1-10 Retractable Truck. (8220-780800) To aid in installation and
removal of tail cone.
Refer to Jack Pad (3). SE 0580-7 Provides bearing surface on
T.O. 1F- (1730-640- wings and fuselage for air-
106A-2-2 7155) plane jacks.
Refer to T.O.  Airplane Jack (3). USAF B-6 To raise and support airplane.
1F-106A-2-2 (5120—246-9178)
1-19 Shroud Positioning Wedge. 8-96174 To support and position aft

1-34

(4920-611-9695)

end of shroud. To be used
with shroud part No.
8-22654 basic, -3 or -5.
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1-43. Equipment Requirements (Cont).

FIGURE NAME TYPE ALTERNATE USE AND APPLICATION
1-19 Shroud Positioning Wedge. 8-96200 To support and position aft
(1560-679- end of shroud. To be used
4482) with shroud part No.

1-19

8-96491
(4920-691-4274)

Shroud Ejector Insert Align-
ment Tool.

Sling. SE 0945-803
(1730-660-0992)

SE 0867-803
(4920-656-4944)

Engine Compartment Mobile
Work Stand.

Engine to Fusefage 8-96201
Locating Gage. (4920-649-
5313)
Flight Controls Mixer 8-96186
Assembly Protection Cover. (1730-632-
8436)

8-22654-801, -803, -805 or
-811.

For use with shroud part
No. 8-22654-809.

Engine suspension from hoist
attachment.

To support maintenance per-
sonnel workiag inside fuse-
lage after engine removal,
To adjust position of engine
in relation to the fuselage
prior to installation of the
tail cone. This gage is used
in conjunction with Shroud
Positioning Wedge 8-96206
or ejector alignment tocl
8-96491.

To cover flight controls
mixer assembly when engine
is removed from the airplane.

1-44. Procedure, Tail Cone Removal.

See figure 1-10 for the fuselage tail cone removal proce-
dure.

1-45. Procedure, Engine Replacement Rail

and Bracket Installation.

See figures 1-11 and 1-12 for engine replacement rail and
bracket installation.

1-46. Engine Stand Preparation.

Prior to using engine stand USAF type ETU-8/E for
F-106 maintenance, it will be first necessary to install
8-96398 or 8-96165 adapter kit on the stand. See figure
1-13 or 1-14 for this procedure.

1-47. Procedure, Engine Replacement.

See figures 1-15 thru 1-19 for engine removal and instal-
lation procedures. If the engine is to be removed from the
engine stand following removal from the airplane, use
sling SE 0945-803 with the hoisting attachment. Use
mobile work stand SE 0867-803 while performing work
inside the fuselage following engine removal.

NOTE

When an engine equipped with a constant rise
oil pressure system is installed in the airplane,
an engine oil pressure reduction orifice plate,
part No. 8-27544-27, must be installed at the oil
“QUT” line elbow connection of the engine air-
oil cooler. J75-P17 engines, S/N 610494 and
subsequent (with main oil pump P&WA part
No. 384830), have the constant rise oil pres-
sure system. If a J75-P17 engine S/IN 610493
and prior is installed in the airplane, the oil
pressure reduction orifice plate must be removed
from the oil “OUT” elbow connection of the
engine air-oil cooler. Refer to Section VI,
for orifice plate removal and installation
procedures.

Some hose and tube attachment nuts are drilled
for safetying. These attachment nuts must be
safetied when completing an engine installation.

During engine removal, all engine and airplane
tubing that has been disconnected must be
capped with suitable plugs and coverings to
prevent the entry of dirt, dust, and other for-
eign material. Before installation, make certain
that all plugs and coverings have been removed.
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1-48. REPLACEMENT, COMBUSTION CHAMBERS.

1-49. Equipment Requirements.

T.0.1F-106A-2-4

FIGURE NAME TYPE ALTERNATE USE AND APPLICATION
1-20 thru Engine Stand. USAF ETU-8/E SE 1012-803 To support engine when re-
1-22 (1740-294-3397)  (1740-568- moved from airplane.

with Adapter 1339)

Kits 8-96398-1
(1730-676-6848)
and 8-96398-3
(1730-676-6849)

or 8-96165
(1630-632-0059)
installed.
1-22 Engine Hoisting Adapter. 8-96068 To support engine center sec-
(1730-540- tion during combustion cham-
5034) ber removal.
(for use with

1-50. Procedure.

See figures 1-20 through 1-23 for combustion chamber
replacement procedure.

1-51. LIMITS OF ACCEPTABILITY FOR
COMBUSTION CHAMBERS.

For the limits of acceptability for combustion chambers,
refer to T.O. 2J-]J75-6.

1-52. REPLACEMENT, CONSTANT-SPEED DRIVE
ENGINE MOUNTED GEARBOX.

Removal and installation procedures for the constant-
speed drive engine mounted gearbox are shown in
figure 9-4.

1-53. REPLACEMENT, HYDRAULIC PUMPS.

For information regarding the replacement of the engine
mounted hydraulic pumps, refer to T.O. 1F-106A-2-3."

1-54. ENGINE EXTERNAL TUBE SEALING
REQUIREMENTS.

Figure 1-24 illustrates the sealing configurations for exter-
nal tubes on J-75 engines. When fitting tubes to the
engine, visual comparison of the tube with the examples
shown will indicate the number and location of seals
required. Examples 1 and 2 are two types of external tube
connections which require no seals. They are called metal-
to-metal type sealing connections and are readily identi-
fied by the conical mating seat on the ferrule. Examples 3
and 4 are typical tube connections which pass through the
engine fireseal. The packing or seal is placed in the groove
as shown and then the tube is inserted through the cor-

rect hole location in the fireseal. Examples 5, 6, 7, 8,

1-36

engine stand
SE 1012-803)

and 9 are primarily related to oil pressure, scavenge,and
breather tube connections. The number of grooves in the
tube ferrule dictates the required number of seals. Exam-
ple 10 shows a tube having no attaching connectors, or
fittings, but is slipped into two elbows, then mounted on
outlet and inlet ports of engine components. A seal rests
against the flat face of each tube ferrule. Examples 11
and 12 show two tubes having different types of fixed
flanges which are bolted to the engine cases. Install seal
or gasket as indicated. Example 13 shows a tube end
adapter that is secured to the engine case with a single
bolt, Install a gasket at each end. Examples 14 and 15
show the sealastic type tube connections. Example 14 has
a fixed ferrule while example 15 has a loose ferrule. A fer-
rule (loose or fixed) such as shown in these examples
will always indicate a seal requirement. Example 16 shows
the sealastic type tube connection at the engine fireseal.
This arrangement is used only at the fireseal on oil pres-
sure, scavenge, and breather tubes.

1-55. QUICK DISCONNECT COUPLINGS.

The quick disconnect couplings used on hydraulic, pneu-
matic, and oil lines are of the self-sealing type and are
used when frequent uncoupling of lines is required. The
coupling consists of two self-sealing halves, which may be
disconnected without draining the system. Figure 1-25
illustrates the types of couplings in both the coupled and
uncoupled configurations.

NOTE .

Quick disconnect couplings require hand tight-
ening only. Couplings should always be cov-
ered when disconnected to prevent entry of
foreign material.



NOTE

DOOR NUMBERING APPLIES ONLY TO
THIS ILLUSTRATION AND NOT TO
DOOR STENCIL NUMBERS

TOP VIEW

T.0. 1F-106A-2-4

1

15

POWER PLANT GENERAL

2 34561

13121

DISCONNECT POINTS AND ACCESSIBLE EQUIPMENT

1. INLET DUCT SCROLL INSPECTION ACCESS (SEE NOTE).
2. INLET DUCT SCROLL INSPECTION ACCESS (SEE NOTE).

NOTE

INLET DUCT SCROLL INSPECTION ACCESS DOORS
ARE APPLICABLE TO ALL F-106A AIRPLANES AND
F-106B AIRPLANES 57-2508 THRU 57-2515, 56-2521
AND SUBSEQUENT.

. CONSTANT SPEED OIL COOLER AIR VALVE.

. CONSTANT SPEED OIL COOLER.

RH FORWARD ENGINE MOUNT, ENGINE ELECTRICAL
DISCONNECTS (3). RH COOLING AIR DUCT.
CONSTANT SPEED UNIT OIL FILLER.

N2 COMPRESSOR BLEED AIR DUCT.

RH AFT ENGINE MOUNT.

. LH AFT ENGINE MOUNT.

. ENGINE OIL FILLER.

owbw

“SomN

06 02 044D

. CONSTANT SPEED OIL COOLER AIR VALVE ACTUATOR.

12.

13.
14,
15,
16.
17,
18.
19.

20
21

22

LH FORWARD ENGINE MOUNT. PRESSURE RATIO LINE (P17).
OIL COOLING CONTROL AIR LINE. LH COOLING AIR DUCT.
ENGINE AIR OiL COOLER “IN” AND “OUT" LINE.

ENGINE AIR-OIL COOLER.

ENGINE AIR-OIL COOLER AIR VALVE ACTUATOR.

ENGINE AIR-OIL COOLER AIR VALVE.

ENGINE COMPARTMENT FIRE CONTROL DOOR.

LH HYDRAULIC PUMP. LH HYDRAULIC PUMP CASE DRAIN.
STARTER DUCT.

LH HYDRAULIC PUMP OIL “IN” AND “OUT" LINE. FUEL
CONTROL MECHANICAL LINKAGE. OlL TANK SCUPPER
DRAIN LINE. FUEL CONTROL DRAIN LINE. AFTERBURNER
MANIFOLD DRAIN LINE.

ENGINE REMOVAL RAIL BRACKET ACCESS.

ENGINE OIL BREATHER. ENGINE FUEL SUPPLY LINE.

RH HYDRAULIC PUMP OIL “IN"” AND "“OUT" LINES.

RH HYDRAULIC PUMP DRAIN LINE. SHROUD FORWARD
DRAIN LINE. COMBUSTION CHAMBER DRAIN LINE.
CONSTANT SPEED DRIVE OIL "IN AND “OUT'’ LINES.
CONSTANT SPEED DRIVE VENT LINE. CONSTANT SPEED
DRIVE UNIT SHAFT. STARTER EXHAUST DUCT. STARTER
ACCUMULATOR DRAIN VALVE.

Figure 1-9. Engine Disconnect Point Access
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ACCESS
DOOR
(4)

TAIL CONE REMOVAL

a. Open speed brake doors; install door lock.

b. Position Lockheed truck No. 205226, with adapter

d.

e.

stand 8-96010 or -801 installed under tail cone.
Adapter stand 8-96010-801 is to be used on air-
planes having the tail hook installation.
CAUTION
THE AIRPLANE MUST BE STABILIZED BY USE
OF WING AND NOSE JACKS WHEN POSI-

TIONING THE TRUCK UNDER THE TAIL
CONE.

On dirplanes with tail hook installed, remove screws
(8) attaching hook fairing to fuselage. Release tail
cone attachments (4} as shown in details A.

Rest tail cone on adapter stand and truck and move
aft.

Install straps to hold tail cone to support stand.

TAIL CONE INSTALLATION

a.

b

1-38

Installation of the fuselage tail cone is essentially
the reverse of removal.

. For bolt type tail cone attachment, torque bolts 100

to 140 inch-pounds; lock-wire bolts using MS20995-
NC51 wire.

Figure 1-10. Replacement, Tailcone

7.0. 1F-106A-2-4

LOCKHEED TRUCK

WING JACK

TAIL CONE
REF ——}

ATTACHMENT
BOLT
{4 PLACES)
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T.0. 1F-106A-2-4
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, Rail and Bracket Installation, 8-96017 Basic, -801, -803 (Sheet 1 of 2)
246 thru 58-798, and F-106B airplanes 57-2516 thru 57-2541

Engine Replacement
Applicable to F-106A airplanes 57

Figure 1-11.
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INSTALLATION,

ENGINE REMOVAL RAILS AND BRACKETS
a. Open engine compartment access doors.
b. Remove fuselage tail cone.

c. Install rail brackets and rails as follows:

STATION
QTY  PART NUMBER LOCATION POSITION

i 8-96017—21 BRACKET 4720 LEFT

2 —9  BRACKET 520.0 LEFT AND RIGHT
2 —11 BRACKET 556.75 LEFT AND RIGHT
2 —13 BRACKET 593.46 LEFT AND RIGHT
2 —15 BRACKET 645.38 LEFT AND RIGHT
1 —17 BRACKET 670.0 LEFT

1 —18 BRACKET 670.0 RIGHT

1 —27,-59 OR -67 RAIL  FUSELAGE  LEFT

1 —28, -63 OR -69 RAIL FUSELAGE RIGHT

NOTE
CHECK THAT THE ABOVE LISTED BRACKETS HAVE BEEN TYPICAL BRACKET AND RAIL ATTACHMENT
REMOVED UPON COMPLETION OF ENGINE REPLACEMENT.
BULKHEAD
FWD END OF L.H RAIL
STA. 4720 AT STA. 4720
Ry

4/“
0

FORWARD MOUNT BRACKET FOR BASIC
AFT END OF LEFT RAIL FOR -803

FWD END OF L.H. RAIL
AT STA. 472.0

TN
__)/
0

/

= s
NS )
/
/4
|
AFT END OF RIGHT RAIL FOR -803 FORWARD MOUNT BRACKET FOR -801 AND -803

Figure 1-11. Engine Replacement, Rail and Bracket Installation, 8-96017 Basic, -801, -803 (Sheet 2 of 2)
Applicable to F-106A airplanes 57-246 thru 58-798, and F-106B airplanes 57-2516 thru 57-2541
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INSTALLATION, ENGINE REMOVAL RAILS

AND BRACKETS

a. Open engine compartment access doors.
b. Remove fuselage tail cone.
c. Install rail brackets and rails as follows:

QTY

2

BONW

STATION
PART NUMBER  LOCATION
8-96017-91 BRACKET 520.0
8-96017-93 BRACKET 556.75
8-96017-95 BRACKET 593.46
8-96017-97 BRACKET 645.38
8-96017-85 RAIL FUSELAGE
8-96017-87 RAIL FUSELAGE

NOTE

BALL LOCK
PIN HOLE

06021076 -2

AFT END OF LEFT RAIL

AFT END OF RIGHT RAIL

CHECK THAT THE ABOVE LISTED BRACKETS HAVE
BEEN REMOVED UPON COMPLETION OF ENGINE
REPLACEMENT.

waD

T.0. 1F-106A-2-4

-97 BRACKET LH, RH

POSITION
LEFT AND RIGHT
LEFT AND RIGHT
LEFT AND RIGHT
LEFT AND RIGHT
LEFT
RGHT

RAIL LOCK ATTACHMENT

STA 55675

TYPICAL BRACKET AND RAIL ATTACHMENT

L. H. MOUNT BRACKEY
(PERMANENT INSTALLATION}

BALL LOCK
PIN HOLE

FORWARD MOUNT BRACKET

Figure 1-12. Engine Replacement, Rail and Bracket Installations, 8-96017-805 (Sheet 2 of 2)

Applicable to F-106A airplanes 56-453, 56-454, 56-456 thru 57-245, 59-001 and subsequent,

and F-106B airplanes 57-2508 thru 57-2515, 57-2542 and subsequent



SUPPORT ASSEMBLY
THRUST MOUNT ADAPTER

DRAW BAR

PROCEDURE

a. Position stand on level surface. Engage stand
brakes (2 places).

0602 783-1

T.0. 1F-106A-2-4

AFT SUPPORT ASSEMBLY

ELF

) FWD

FWD SUPPORT
ASSEMBLY

FWD LEFT
STAND
RAIL STOP,
(RH OPP}

POWER PLANT GENERAL

BALL LOCK
PINS

HYDRAULIC HAND PUMP (2}

INSTRUCTION PLATE

FOOT POST (4)

L

LH SHOWN -
RH OPPOSITE

»

~.

A

b. Depress stand forward left and right rail stops. Roll
forward support assembly on to stand rails; release
stops. Support assembly thrust mount adapter to be

on right side of stand.

Figure 1-13. Engine Stand Preparation, Type USAF ETU-8/E Using Adapter Kit 8-96398 (Sheet 1 of 3)
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SUPPORT ASSEMBLY

DIRECTION ARROW
BALL LOCK
LH SHOWN- PIN
RH OPPOSITE
LOCATION
PiN HOLE
—
STAND
MODE
STENCILLING
AFT LEFT -
STAND RAIL
STOP
{RH OPPOSITE}
LOCATION //
PIN HOLE 4//
LOCATION PIN (2!
RAIL LOCATION PIN
‘7 SUPPORT ASSEMBLY (SEE DETAIL B} SIMILAR FORWARD
//,)J AND AFT, BOTH SIDES
< Deprdess stand aft lef;lcnd right rmlds?Oﬁs. RQ[H aft f. Position adapter rails on support assembly locating
stand support cds.sem‘ y on to Smnb rais; redefose pins {forward and cft} for mode of stand operation
stops. Support direction arrow to be pointed for- desired. Note stencilling on rails.
ward.
FWD
SUPPORT
ASSEMBLY
e
=

7

=

!

LH FORWARD SUPPORT
ROLLER ASSEMBLY

d. Position forward and aft support assemblies approx-
imately 133 inches apart as shown on details “*B”
and “C."’

e. Lightly tighten support roller assemblies to stand
rails as shown (4 places).

g. Position adapter rails on forward and aft support as-
sembly locating pins.

06027832

Figure 1-13. Engine Stand Preparation, Type USAF ETU-8/E Using Adapier Kit 8-96398 (Sheei 2 of 3}
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/ / /
FWD
ADAPTER KIT RAIL
RAIL
T
?
~O=
S 9 SUPPORT ROLLER
LOCATION PIN ASSEMBLY (4}

h. Tighten adapter rail attachments (4 places) as
shown. Tighten support roller assemblies to stand
rails.

DRAWBAR

\

BALL LOCK PIN

\

STAND ETU-8/E_~

i. Remove basic ETU-8/E stand drawbar if installed.
i. Install adapter kit drawbar as shown.

STAND LH RAIL

06 02 783-3

POWER PLANT GENERAL

o

k. Install adapter kit rail clamps as shown.

SUPPORT LEG STOWAGE
BRACKETS {2 PLACES}

I. Install support leg stowage brackets on engine stand
left and right rails. Left hand shown, right hand
opposite.

BALL LOCK
PIN

rail support leg on stand rail as shown. Left
shown, right hand opposite.

Figure 1-13. Engine Stand Preparation, Type USAF ETU-8/E Using Adapter Kit 8-96398 (Sheet 3 of 3)
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UPPER TRANSPORTATION
AND ROLLOVER BRACE

FUSELAGE RAIL

TO KIT RAIL <=mp) FWD y

ADAPTER (2)
¥y
»\
¥
A
GEAR
TEETH
R
@ —————
-
vl et
DL
e
_—— o HYDRAULIC
e~ é Y7
e z HAND PUMP (2)
FOOT
P!
TOW BAR OST (4)

o =
(REF)

STAND BRAKE (2}

FORWARD AND AFT ROLLOVER RIMG ASSEMBLIES

RAIL SUPPORT BRACKET 4}

SPACER TUBE ATTACH POINTS (4)

WINCH POSITIONED ON SPACER TUBES

ENGINE ATTACHMENT POINTS (4} \ \

\ STAND BRAKE (2)

PEDAL AND RE-
LEASE ASSEMBLY

TRANSPORTATION BRACE

PROCEDURE

AFT RAIL STOPS (2}
a. Set stand brakes {2). 0602 6641 710100

© 0 000 ® O ©

Figure 1-14. Engine Stand Preparation, Type USAF ETU-8/E Using Adapter Kit 8-96165 (Sheet T of 3}
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AFT ROLLOVER ROLLOVER
RING ASSEMBLY
ROULOVER
CRANK
—
B
/
=
@
¥
BRAKE
{4 PLACES) -
™~ 6 STAND RAIL STOP
{REF)
rails. Ring with gear teeth to be at end of stand side of stand as hydraulic hand pumps. Ring assem-
opposite stand towbar with rollover crank on same blies to be approximately 133 inches apart.
SLOT- BALL LOCK
POSITION ATTACHMENT
d. Install rollover ring spacer tubes and pins in aft
sockets; install spacer tubes in forward clamps.
¢. Install rail supports and rail assemblies. Rail ends e. Check rollover rings for being parallel and that they
with rail couplings to go toward stand towbar. are perpendicular to stand horizontal centerline.
Adjust rails to middle vertical position. Tighten spacer tube clamps.
ENGINE REMOVAL
WINCH ASSEMBLY
X
\WINCH
GUIDE
~~ REST
—
~J
%/ WINCH
f CRANK
b
| Z
@ @L; | L w -
g ! 1 (>
SPACER TUBE %9 ] )
WINCH MOUNT > s @
ADAPTER (2) =]
f. Remove engine removal winch assembly from stand. Reinstail winch assembly at spacer tubes. 0602 664.2 7101 00

Figure 1-14. Engine Stand Preparation, Type USAF ETU-8/E Using Adapfer Kit 8-96165 (Sheet 2 of 3)
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POWER PLA 7 GEMERAL

FWD ROLLOVER
RING ASSEMBLY
(RIGHT SIDE)

ATTACHMENT
BOLT (2)

FWD ROLLOVER
RING ASSEMBLY

A) FWD

RING TO ENGINE
LINK

ATTACHMENT

Sl
‘ J / BRACKET

!

g. Install engine mount attachment fittings on forward
and aft rollover ring assemblies.

7.0. 1F-106A-2-4

FWD ROLLOVER
RING ASSEMBLY

(RIGHT SIDE}
ENGINE
THRUST
MOUNT
FITTING
o |
Vi
BRACKET \‘

TRANSPORTATION BRA

, o (37

ASSEMBLY, L.

h. Center the entire adapter kit assembly on the stand.
Engage adapter assembly brakes (4 places).
i. Install brace on right side of stand at forward roll-

over ring.
RAIL STOP
RAIL (AFT}
e
-
o
a
BRACKET
AFT ROLL-
OVER RING
ik ASSEMBLY

i. install rail stop at aft end of each rail.
i p
.06 02 664-3 71 01 00

Figure 1-14. Engine Stand Preparation, Type USAF ETU-8/E Using Adapter Kit 8-96165 (Sheet 3 of 3)
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N
sl
BALL LOCK PIN (4)
FOOT ASSEMBLY (4}
PROCEDURE

a.
b.

C.

Remove tail cone from airplane.
Open engine access doors in fuselage.
Install engine removal rails and brackets in

fuselage. CAUTION

WHEN INSTALLING THE ENGINE RAILS,DO
NOT ALLOW ANY WEIGHT TO BE PLACED
ON THE ELEVON FEEDBACK POTENTIOME-
TER SHAFT. ANY WEIGHT THAT MIGHT BE
EXERTED TENDS TO BEND THE FLEXIBLE
CABLE SECTION OF THE SHAFT OUT OF
ALIGNMENT.

. Stabilize airplane in level position by jacking air-

craft. Refer to T.O. 1F-106A-2-2 for jacking proce-
dure. For engine replacement procedure, lateral
level will be checked at the airplane leveling lugs.
Longitudinal level will be checked at the engine
removal rails in the fuselage with the removal rails
level,the airplane will have aslight nose up attitude.

. Remove left forward adapter assembly as shown in

detail A.

Position engine stand aoft of airplane. Adjust height
of engine stand until stand and fuselage rails are in
alignment.Install ball lock pins as shown in detail B.

CAUTION
ALIGNMENT OF FUSELAGE AND STAND
RAILS IS NECESSARY TO PREVENT INTER-
FERENCE OF ENGINE COMPONENTS AND
FUSELAGE STRUCTURE DURING ENGINE
REPLACEMENT.

. Engage stand brakes (2) and foot assemblies (4).
. Install rail support legs (2) at forward end of stand

as shown in detail C.

=) FwD

ADAPTER RAIL

CLAMP (2}

< swo

LEFT
FORWARD
ADAPTER
ASSEMBLY

lo

BALL
LOCK
PiN

POWER PLANT GENERAL

\
) FOOT BRAKES
/
BALL LOCK
PIN 1
WING NUT
BALL LOCK
PIN

ADAPTER

06 02.784B .71.01.00

Figure 1-15. Engine Replacement Preparation Using Stand Type USAF ETU-8/E

and Adapter Kit 8-96398
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Fwo -/
ENGINE / /
LINK /

FOR STAND ____

RAIL ONLY — Sz,

UPPER HALF
ENGINE STAND
ROLLOVER
RING

—_—
—
\\‘

7A

FORWARD
STAND
BRACE
(REF)
RING SUPPORT
ROTATION
Pikd
— 2
?’I,’
=< ) ~——ENGINE
n-~" ‘ STAND
ETU-8/E
7 o0 ! u-8
%]
FOOT
® ASSEMBLY 4) NOTE:

T.0. 1F-106A-2-4

PROCEDURE

a.
b.

C.

WASHER

Remove tail cone from airplane.
Open engine access doors in fuselage.
Install engine removal rails and brackets in

fuselage. CAUTION

WHEN INSTALLING THE ENGINE RAILS DO
NOTALLOWANY WEIGHT TO BE PLACED ON
THE ELEVON FEEDBACK POTENTIOMETER
SHAFT. ANY WEIGHT THAT MIGHT BE EXER-
TED TENDS TO BEND THE FLEXIBLE CABLE
SECTION OF THE SHAFT OUT OF ALIGNMENT.

. Stabilize airplane in level position by jacking air-

craft. Refer to T.Q. 1F-106A-2-2 for jacking proce-
dure. For engine replacement procedure, lateral
level will be checked at the airplane leveling lugs.
Longitudinal level will be checked at the engine
removal rails in the fuselage with the removal rails
fevel, the airplane will have aslight nose up attitude.

. Remove upper half of engine stand forward roll-

over ring.

Position engine stand aft of airplane. Adjust height
of engine stand until stand and fuselage rails are in
alignment. Install engagement pins.

CAUTION
ALIGNMENT OF FUSELAGE AND STAND
RAILS IS NECESSARY TO PREVENT INTER-
FERENCE OF ENGINE COMPONENTS AND
FUSELAGE STRUCTURE DURING ENGINE
REPLACEMENT.

. Engage stand brakes (2) and foot assemblies (4).
. Install removal rail support legs (2) at forward end

of stand.

. Check that the anti-rotation pins are installed

between the engine stand rollover rings and the
ring support.

STAND RAIL
13
CLAMP
T—
T
ATTACHMENT WING
NUT
4 FWD
TELESCOPING
SECTION
BASE
PLATE

Figure 1-16. Engine Replacement Preparation Using Stand Type USAF ETU-8/E
and Adapter Kit 8-96165
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T.0. 1F-106A-2-4 POWER PLANT GENERAL

il
AFT UPPER BEAM ASSEMBLY ’uy \TJV BN
\

ROTATION RING
(FWD UPPER
BEAM REMOVED)

ROTATION RING

ENGINE STAND
SE 1012-803

HAND BRAKE (2)

HYDRAULIC PUMP HANDLE AIRPLANE JACK

PROCEDURE

a. Remove tail cone from airplane.

b. Open engine access doors in fuselage.

c. Install engine removal rails and brackets in

fuselage.
CAUTION
LATERAL ADJ. WHEN INSTALLING THE ENGINE RAILS, DO
ASSEMBLY NOT ALLOW ANY WEIGHT TO BE PLACED
(2 PLACES) ON THE ELEVON FEEDBACK POTENTIOME-

TER SHAFT. ANY WEIGHT THAT MIGHT BE
EXERTED TENDS TO BEND THE FLEXIBLE
CABLE SECTION OF THE SHAFT OUT OF

LATEJSI:;A T ALIGNMENT.
ADJ d. Stabilize airplane in level position by jacking air-
zin:g:ABLE craft. Refer to T.O. 1F-106A-2-2 for jacking proce-

dure. For engine replacement procedure, lateral
Jevel will be checked at the airplane leveling lugs.
Longitudinal level will be checked at the engine
removal rails in the fuselage with the removal rails
level, the airplane will h 1ve aslight nose up attitude.

e. Remove forward upper beam assembly from the
SE 1012-803 engine stand.

f. Check that anti-rotation lock pins (2) are installed in

FUSELAGE rota‘ﬁ'on rings: )
g. Position engine stand aft of airplane. Set stand
FUSELAGE ENGINE brakes(2). Jack stand until weight is off wheels; level
REMOVAL RAILS stand using levels (4) installed on stand carriage.

Raise stand until stand and fuselage rails are
approximately level; install inner cradie safety pins
(4) as shown in detail A. Make final vertical adjust-
ment for rail alignment using stand jacks.

CAUTION
ALIGNMENT OF FUSELAGE AND STAND
T — RAILS 1S NECESSARY TO PREVENT INTER-
T FERENCE OF ENGINE COMPONENTS AND
FUSELAGE STRUCTURE DURING ENGINE
REPLACEMENT.
SPLICE PLATE

h. Install rail splice bolts {2) as shown in detail B.

.06.02.022-1D .71.01.00

Figure 1-17. Engine Replacement Preparation Using Stand Type SE 1012-803
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Figure 1-18. Engine Replacement, Disconnect Points {Sheet 1 of 10)
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PRESSURE RATIO INDICATOR LINE

LH FWD ENGINE
ACCESS DOOR \ A\

LH FWD ENGINE 2L
MOUNT (REMOVE!

ENGINE
AIR-OIL COOLER
(REF)
DY
\ b}
~ 4
O O
O
e}
SAFETY
LOCK POST NS @
{SEE NOTE
CLAMP (REF)
FLEXIBLE
CONNECTION
AFT ENGINE MOUNT
ATTACH POINTS AND
COMPONENTS — TYPICAL
OIL TANK FOR R.H. OPPOSITE
FILLER CAP
R®EF . -
J
— =/ - OIL SCUPPER
\ Q) PULL FLEXIBLE CONNECTION  por S P8
“_ ’ AWAY FROM TANK WHEN DISCONNECT POINT
REMOVING ENGINE
NOTE

SAFETY LOCK POST CONFIGURATION IS APPLICABLE TO F-106A
AIRPLANES 56-453, -454, 56-456 THRU 57-245, 57-2465, 58-759
AND SUBSEQUENT; AND F-106B AIRPLANES 57-2508 THRU
57-2515, 57-2523, 57-2532 AND SUBSEQUENT.

POWER PLANT GENERAL

= OIL “OUT” OF AIR-OIL COOLER

LH AFT ENGINE MOUNT
ACCESS DOOR

§\‘ STRUCTURE ATTACH
BEAM (REF)

FUSELAGE SKIN
CUT AWAY)

Figure 1-18. Engine Replacement, Disconnect Points (Sheet 2 of 10)
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LOWER PART OF
SHROUD CUTAWAY
FOR CLARITY

FUSELAGE
SKIN
CUTAWAY
(REF)

i

T.0.

ACCESS THROUGH AFT
FUSELAGE-TAILCONE REMOVED

FUSELAGE SKIN CUTAWAY

BRACKET ATTACHED
TO FUSELAGE

SHROUD (REF)

SKIN CUTAWAY

(REF)
.06 02.036-3C

{REF}

1 /
TURNBUCKLE

{QUICK REMOVAL AND INST)

ACCESS THROUGH AFT
FUSELAGE-TAILCONE

REMOVED

1F-106A-2-4

LOWER PART OF SHROUD

AIL
LOWER FUSELAGE CONE

SIDE VIEW OF AFT SHROUD
AND A/B DUCT DRAINS

AFT SHROUD DRAIN

DISCONNECT POINT DISCONNECT

FLEX TUBING

COMBUSTION MANIFOLD
DRAIN DISCONNECT

A/B FUEL DRAIN EXHAUST NOZZLE //ﬁ)//
CONTROL SEAL ol

LINE (REF)
\\\) , DRAIN (SEE NOTE)
// ™~
= 0
Ny
SEE DISCONNECT DETAIL “M" FOR
NOTE

EXHAUST NOZZLE CONTROL SEAL DRAIN IS APPLICABLE TO
56-453, -454, 56-456 THRU 57-245, 59-031

INBD AND 57-246 THRU 59-030 AFTER INCORPO-

/ FWD  RATION OF TCTO 1F-106-629, AND F-106B AIRPLANES 57-2508

THRU 57-2515, 57-2542 AND SUBSEQUENT; AND 57-2516 THRU
57-2541 AFTER INCORPORATION OF TCTO 1F-106-629.

Figure 1-18. Engine Replacement, Disconnect Points {Sheet 3 of 10}
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/
\
AN
HYDRAULIC PUMP
CASE DRAIN
DISCONNECT POINT
HYDRAULIC PUMP
DISCONMECT POINT (R \
LH HYDRAULIC LH ENGINE
PUMP ACCESS ACCESS DOOR
DOCR
VIEW LOOKING INBD AND AFT
TORQUE SHAFT
I POINTS /
/ /
'\//yé
.
\Q \\

\
HYDRAULIC PUMP “OUT"”
LINE DISCONNECT

POINT
HYDRAULIC PUMP “IN"
LINE DISCONNECT
POINT
/<¢ =
Fwp

VIEW LOOKING FWD AND INBD ™™
INBD [ 1

HROUGH ENGINE LH ACCESS DOOR ENGINE LH ACCESS DOOR

Figure 1-18. Engine Replacementi, Disconnect Points (Sheet 4 of 10}
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— R.H. FWD ENGINE MOUNT ACCESS DOOR
RH. RAM AIR DUCT
PRATT AND WHITNEY ELECTRICAL DISCONNECT
CONVAIR ELECTRICAL DISCONNECT
THERMOCOUPLE DISCONNECT
FUEL TEMPERATURE SENSING DISCONNECT
® =NGINE THRUST MOUNT
, .

P

;-

——
o
-
|
/

P—
1
!
/

ga—

A/B FUEL DRAIN LINE

ENGINE FUEL CONTROL DRAIN LINE - -
FWD SHROUD DRAIN LINE I | ==
LH. AND RH. HYDRAULIC PUMPS SPEED DRIVE ACCESS DOORS
SEAL DRAIN LINES
ENGINE FUEL SUPPLY LINE ) CONSTANT SPEED DRIVE INTERCONNECTING DRIVE SHAFT
SPEED DRIVE INTERCONNECTING DRIVE SHAF
ENGINE OIL BREATHER CONSTANT T COVER
RH. HYDRAULIC PUMP “IN“ LINE ACCESSORY @ CONSTANT SPEED DRIVE SHAFT DISCONNECT
RH. HYDRAULIC PUMP "OUT" LINE O oo H. COMBUSTION STARTER EXHAUST DUCT CLAMP
(©) HYDRAULIC PUMP CASE DRAIN LINE COMBUSTION STARTER FUEL INLET
ENGINE MOUNTED GEAR BOX OIL“IN" LINE COMBUSTION STARTER AIR SUPPLY
ENGINE MOUNTED GEAR BOX OIL"OUT" LINE
ENGINE MOUNTED GEAR BOX “VENT" L
LOCATION-—R.H. ACCESS DOORS FOR ENGINE DISCONNECT POINTS

BLEED MANIFOLD ACCESS DOOR
=== INNER FUSELAGE

: AIR MANIFOLD DISCONNECT POINT FUSELAGE SKIN

- (REMOVE CLAMP) CUTAWA
©)
GROUND COOLING AIR
VALVE AND ACTUATOR
—_— T T TT—

06.02 036-5C.71 02.00

Figure 1-18. Engine Replacement, Disconnect Points (Sheet 5 of 10)
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CONSTANY SPEED
DRIVE AIR-OIL
COOLER ACCESS
DOOR (REF)

FWD ENGINE MOUNT ACCESS DOOR

ELECTRICAL DISCONNECT POINTS

FUEL TEMPERATURE
SENSING DISCONNECT

. —~— e CONVAIR DISCONNECT
/-
/RAM AIR DUCT THERMOCOUPLE DISCONNECT
1 (REMOVE) //// PRATT AND WHITNEY DISCONNECT
\\ i
~_ /
o /
\ i

RH. RAM AIR DUST
CLAMP DISCONNECT ‘
POINT '

ENGINE THRUST
MOUNT DISCONNECT

POINT
FUSELAGE CUTAWAY
FOR CLARITY
RAM AIR
DUCT TO
SCROLL INTAKE
(REF)
=W
\ o~
= THRUST MOUNT
- SSm—e_ VIEW LOOKING INBD AND AFT
BEAM {REF) S VIEW
ENGINE THRUST BEAM A/B FUEL
AND CLAMP DRAIN LINE
DISCONNECT
POINT
DISCONNECT POINT
{UNSCREW AND
LIFT CLAMP)
SCREW
“—— CLAMP
\WVIEW ROTATED 180°
CLAMP “OPEN” WITH
ENGINE THRUST MOUNT
PULLED BACK FOR
CLARITY
SCREW
DISCONNECT POINT
W o==22 VIEW LOOKING INBD AND
THROUGH R.H. ENGINE
ENGINE FWD SHROUD DRAIN
LINE DISCONNECT

POINT

A/B FUEL DRAIN LINE IS APPLICABLE TO F-10D64 AIRPLANES 558-453,
-454, 56-456 THRU 57-245, 59-087 AND SUBSEQUENT, AND ¥-1068
AIRPLANES 57-2508 THRU 57-2515, 59-160 AMD SUBSEQUENT,

Figure 1-18. Engine Replacement, Disconnect Points {Sheet 6 of 10)
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\ i
\
‘

CONTROL

VA
SEAL DRAIN
DISCONNECT
POINT
’ S

O
O

DRAIN OVERBOARD =

T7.0. 1F-106A-2-4

N IS APPLICABLE
6 THRU 57-245,
PLANES 57-2508

ENGINE ACCESSORY
DRIVE CASE (REF)

STRAINER COVER

SEAL DRAIN LINE FROM
g—i‘ HYDRAULIC PUMP

_____ TR

GEARBOX AND
ACCESSORY DRIVE

~ ENGINE MOUNTED GEAR

{0 3SEAL DRAIN BOX OIL “OUT” LINE (REF)
“DISCONNECT,

0 POINT(SEE NoTE)  V'EW LOOKING FWD AND INED

THROUGH R.H. ENGINE ACCESS DOOR
R.IH. ENGINE ACCESS DOOR

CAUTION
CHECK THAT FUEL SUPPLY SYSTEM FUEL SHUTOFF VALVES ARE IN THE CLOSED

—_ POSITION. REMOVE CAP AND DRAIN FUEL FROMLINEPRIOR TO ELBOW REMOVAL.

ENGINE FUEL SUPPLY LINE @
“: DISCONNECT POINTS _
(REMOVE

INBD S
@

ST

SNe o, O

«, FUEL FLOW RH
EQUALIZER (REF) !
VIEW LOOKING UPWARD AND
AFT THROUGH RH ENGINE ==2_ &
ACCESS DOOR -

FUEL PUMP

Y T — ’
ENGINE E(E%S DOOR s

APPLICABLE TO F-106A AIRPLANES 57-246 YHRU 58-771,
AND F-1068 AIRPLANES 57-2516 THRU 57-2541.
06 02 036-7€

INBD (o

ENGINE FUEL

SUPPLY LINE AFT

DISCONNECT

POINTS

(REMOVE

ELBOW)
FUEL
STRAINER
REF)

VIEW LOOKING UPWARD
\ AND AFT THRU RH ENGINE
2 o) 7 ACCESS DOOR
i \ Ry T
APPLICABLE TO F-TO6A AIRPLANES 56-453, -454, 56-456 THRU 57-245,
58-772 AND SUBSEQUENT, AND F-1068B AIRPLANES 57-2508 THRU
THRU 57-2515,57-2542 AND SUBSEQUENT,

Figure 1-18. Engine Replacement, Disconnect Points (Sheet 7 of 10)
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|
ENGINE OIL BREATHER
DISCONNECT POINTS
(REMQVE CLAMPS (2)
AND FLEX TUBE)

SAFETY WIRE

POWER PLANT GENERAL

A A Na
HYDRAULIC PUMP
PRESSURE LINE
DISCONNECT POINT

=Y
SAFETY - o —
WIRE O 3
) oo
S
/O
H ~
|’ -
@k\ \O VIEW LOCKING FWD AND OUTBD THROUGH
) RH. ENGINE ACCESS DOOR
2
NECTS 1S APPLICABLE AFTER INCORPORATION OF TCTO
&
N
¢
— 7 N -

2l
7
@

@
N\,

R.H. ENGINE
ACCESS DOOR

VIEW LOCKING INBD AND AFT

6 02.036-8D  71.02.00

HYDRAULIC PUMP

SUCTION LINE

DISCONNECT POINT
— {(REF)

Figure 1-18. Engine Replacement, Disconnect Points (Sheet 8 of 10}
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T.0. 1F-106A-2-4

ENGINE AND FUSELAGE
CUTAWAY FOR CLARITY

REMOTE
2y FWD
CONSTANT SPEED UNIT CONSTANT SPEED INTERCONNECTING
ACCESS DOORS DRIVE SHAFT DISCONNECT POINTS
LOWERED

06.02 036-90 710200

(DISCONNECT AND REMOVE)

DRIVE SHAFT
LOCKING
COLLAR

ENGINE MOUNTED

CSD ENGINE MOUNTED GEAR BOX DISCONNECT POINTS
OIL "OQUT” LINE

AIR VENT LINE

CSD ENGINE MOUNTED GEAR-
BOX STARTER PAD (REF)
(STARTER REMOVED FOR
CLARITY)
INTERCONNECTING DRIVE
SHAFT COVER DISCONNECT POINT
(TYPICAL 2 PLACES)
(DISCONNECT AND REMOVE)

DRIVE SHAFT

NOTE

AFTER REMOVING DRIVE SHAFT COVER, USE
THE DRIVE SHAFT RELEASE TOOL 8-96264 TO

AID RELEASE OF THE DRIVE SHAFT LOCKING
COLLAR.

Figure 1-18. Engine Replacement, Disconnect Points (Sheet 9 of 10)
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RH HYDRAULIC PUMP (REF)

T

GEARBOX AIR VENT LINE
DISCONNECT POINT

2
e

\DISCGNNECT POINT
NN N

GEARBOX SPLINE
DRIVE SHAFT AND

CASE (REF}

CONSTANT SPEED DRIVE

VIEW LOOKING AFT AND INBD
THROUGH CSD ACCESS DOOR
WITH CONSTANT SPEED REMOTE
GEARBOX LOWERED

GEAR BOX OIL “OUT"
DISCONNECT POINT

CONSTANT SPEED
DRIVE ACCESS

06.02 036-10E DOOR (OPEN}

POWER PLANT GENERAL

FUEL INLET
COMBUSTION LINE
STARTER FWD (o
STARTER
ELECTRICAL
CONNECTOR

(REF}

OOOO

STARTER ACCUMULATOR /7™~ _
DRAIN VALVE (SEE N

NOTE

STARTER ACCUMULATOR DRAIN VALVE IS APPLI-
CABLE AFTER INCORPORATION OF TCTO 1F-106-
688.

Figure 1-18. Engine Replacement, Disconnect Points (Sheef 10 of 10}

1-56. ENGINE JAM NUT TYPE FITTINGS.

Jam nut type fittings used on engine components are com-
prised of an assembly consisting of a fitting, jam nut,
seal ring, and an O-ring seal. When installing this type
of fitting, the following procedure is to be used.

a. Thread the jam nut on the fitting until the counter-
bored face of the nut is beyond the seal groove in the
fitting.

b. Install the seal ring on the fitting. It will be neces-
sary to work, or roll, the ring over the lead thread and
then to thread it to the seal groove in the fitting. Inspect
the ring after completing this operation and if it has been
damaged, replace the ring.

c. Lubricate a new O-ring seal with engine oil and
install it in the groove on the fitting.

d. Work the seal ring and the O-ring seal toward the
inner end of the seal groove.

e. Thread the fitting into the related part until the
seal contacts the mating face. This contact can be deter-
mined by the pronounced increase in resistance to the

tightening torque. Thread the fitting in an additional
half turn. Any further adjustment to align the fitting
should be accomplished by threading in further, up to a
maximum of one additional turn,

f. When the fitting has been properly aligned, hold
the fitting in the proper position with a wrench and
tighten the jam nut until it bottoms firmly against the
face of the related part.

NOTE

A slight extrusion of the O-ring seal between
the mating face and the nut is acceptable if it
does not prevent a metal-to-metal bottoming of
the nut by mote than a few thousandths of an
inch. If the ring extrudes badly from under the
edge of the nut, begin again with new sealing
parts.

1-57. TUBING AND BOLT TORQUE VALUES.

See figures 1-26 and 1-27 for illustrations showing tubing
and bolt standard torque values.
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L.H. ENGINE AFT
MOUNT ACCESS
DOOR

—

/

ENGINE SHROUD (REF)

LH. FWD ENGINE
MOUNT ACCESS

DOOR
L.H. RAM
AIR DUCT
1
/K
J
-
g HYDRAULIC PUMP
ACCESS DOOR L.H.
L.H. ENGINE
MOUNT
AND
BRACKET [NST,

LH. AND R.H. ENGINE ACCESSORY
COMPARTMENT ACCESS DOORS (REF)

FUSELAGE CUTAWAY |
AT STA. 472.0 CONSTANT SPEED ACCESS DOORS (REF)

203009 P CREVIEPE000000000000006e0000060000000088¢00008008

L.H. SHROUD SUPPORT
R.H. OPPOSITE {REF}

LOCATION

ENGINE REPLACEMENT COMPONENTS L.H.
HEX HEAD
ADJUSTMENT

THRUST MOUNT TO
ROLLER BRACKET
ATTACHMENT POINT
(REF)

FASTENER

ENGINE FWD ROLLER
BRACKET 8-96041-1 R.H.
SHOWN —INST AND
REMOVAL TYPICAL FOR
8-96041-2 L.H. OPPOSITE

ENGINE THRUST MOUNT
BEAM AT STA. 478.53

SECTION OF
ENGINE
REPLACEMENT
RAIL (REP)

d Install 8-96041-1-2 engine forward roller brackets

VIEW LOOKING AFT WITH
CUTAWAY AT STA. 472.0

LOCATION — ENGINE REPLACEMENT COMPONENTS R.H.

REMOVAL

a. Remove fuselage tail cone.

b. Install engine replacement rails.

¢. Perform applicable engine stand preparation
procedure.

0602 307-1C

{-1RH, -2LH) as follows:

1. Open forward mount access doors.

2. Fully retract rollers of each bracket assembly by
turning hex head adjustment ot top of each
assembly.

3. Install bracket assemblies at forward engine
mounts.

4. Adjust rollers down until engine replacement
rails are contacted.

CAUTION

CONTINUED DOWNWARD ADJUSTMENT
OF ROLLERS AFTER RAILS HAVE BEEN
CONTACTED WILL RESULT IN DAMAGE TO
STRUCTURE.

Figure 1-19. Engine Replacement (Sheet 1 of 4)



T.0.

e Place shroud ejector alignment tool, or shroud posi-
tioning wedges, between aft end of shroud and
engine prior to disconnecting shroud supports.
Adjust shroud supports as required to aid installa-
tion of positioning wedges; lock wedge handles.
For installation of shroud ejector alignment tool,
use following procedure:

1. Remove latch retaining pin and slide latch aft
against stop.

2. Insert tool between shroud and engine, and
align angle on forward end of bar with second
roller track down from engine verticle centerline
{approximately 30 degrees).

3. Guide tool forward until angle stops against aft
edge of flap roller support ring.

CAUTION

INSTALL TOOL WITH CARE TO PREVENT
DAMAGE TO ENGINE AND SHROUD.

4. Raise aft end of tool and slide latch over aft
section of shroud ejector. Adjust shroud support
turnbuckles until latch can be positioned.

5. Insert pin through the hole in latch and bar.

f Disconnect engine and shroud at all disconnect
points except at the four engine mounts.

WARNING

CHECK THAT THE FUEL SUPPLY SYSTEM
SHUTOFF VALVES ARE CLOSED. REMOVE
DRAIN CAP FROM ENGINE FUEL INLET LINE;
DRAIN LINE PRIOR TO LINE REMOVAL.

.06.02.301-2E

1F-106A-2-4 POWER PLANT GENERAL

L.H. ENGINE AFT
MOUNT ACCESS DOOR

ENGINE SHROUD
CUT AWAY
FOR CLARITY

E 80002600 EEPPIRVICO0EE0PE0CI0T300RENIIRNCOEOERIIVIOEIISIOGIOISTS

7

e o
./
ENGINE
MOUNTING
FLANGE
(RER}
SHROUD AND
SEAL CUTAWAY
FOR CLARITY
SHROUD
ENGINE REMOVAL
RAIL CUTAWAY
L.H. ENGINE

MOUNT SHOWN —
TYPICAL FOR RH.

LH. AFT
ENGINE MOUNT OFPOSITE

SUPPORT ROLLER

g loweraft end of engine by loosening two aft engine
mount turnbuckles until aft support rollers rest on
removal rails; remove turnbuckles.

CAUTION

CONTINUED TURNING OF TURNBUCKLES
AFTER SUPPORT ROLLERS CONTACT RAILS
WILL RESULT IN DAMAGE TO FUSELAGE
STRUCTURE.

Figure 1-19. Engine Replacement (Sheet 2 of 4)
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ENGINE FLANGE

2l

BOLT PIN
FWD
DRAW BAR
/ (3 TELESCOPING
- SECTIONS)
DRAW BAR
WINCH
FITTING
BALL LOCK
PIN (3}
ENGINE
STAND
WINCH THRUST
ASSEMBLY BEAM
Tighten hex head adjustment at top of forward
h. Install engine removal stand draw bar between roller brackets enough to permit removal of LH
engine and engine removal stand winch. mount link bolt and to open RH thrust mount clamp.
AFT P
ENGINE IN
FUSELAGE
STEPS OF
< APPROX 72" DRAW BAR
ster (1) 10 (2) [>
ORLJORS PLACEMENT
DURING ENGINE
REMOVAL
APPROX 277
STEP (D) 10 (3) Tpave, [> -
APPROX 72" e
step (3) 10 (4) TRAVEL [>
STEP (1) 70 (5) 56" D
k. Install engine to stand attachment points.
i. Using removal stand hand crank, carefully roll . Instcil 8-96186 cover over flight control mixer
engine out of fuselage; position engine on stand. assembly.

04.02.301.3¢

Figure 1-19. Engine Replacement (Sheet 3 of 4}
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T.0. 1F-106A-2-4

TAPERED PIN

s
SPRING-LOADED CLAMP

ALIGNING ANGLE

ASSEMBLY

INSTALLATION

a.

b.

Installation is essentially the reverse of removal.
Engine thrust mount clamp must be held open when
engine is being installed.

. Check that ball and seat of thrust mount clamp is

clean of foreign material. Adjust height of engine
forward end using adjustments on forward roller
brackets, until thrust mount clamp and left forward
support link can be installed. Install link and thrust
mount clamp. Torque clamp 740 to 840 inch-pounds;
back off to zero torque. Retorque clamp 450 to 500
inch-pounds. Check that ball of clamp is properly
seated. Safety-wire clamp bolt.

. Adjust position of engine afterburner in relation to

fuselage and shroud using gage 8-96201. Position
gage on the aft canted fuselage frame by inserting
the tapered pins (2) on the gage into the top locat-
ting holes (2) on the frame. Depress the spring load-
ed clamps {2} and rotate lever 90 degrees to bring
the clamps to bear on flange of the canted frame.

. Adjust the engine rear support turnbuckles (2) until

the engine shroud clears both the aligning angles by
0.005 to 0.015 inch.

06.02 301-4A

POWER PLANT GENERAL

SPRING-LOADED CLAMP

TAPERED PIN

ALIGNING ANGLE

NN N

. Connect and adjust shroud support turnbuckles.
. Remove shroud support wedges or ejector align-

ment tool and the 8-96201 alignment gage.

. Check concentricity of the engine exhaust nozzle to

the ejector of the shroud as follows:

1. Push exhaust nozzle leaves into the retracted
(open) position and check the concentricity as
shown in detail J.

2. Adjust engine rear support turnbuckles until
exhaust nozzle is within 0.060 inch of being cen-
tered in the shroud ejector nozzle.

CAUTION

The exhaust nozzle-to-shroud requires
very close alignment to assure even dis-
tribution of cooling airflow around the
nozzle. Shroud misalignment may result in
overheat damage to the exhaust nozzle
support assembly.

i. Remove engine stand upon completion of engine

installation.

i- Remove engine removal rails and brackets.
. Install fuselage tail cone.
. Safety-wire engine and shroud aft attachments.

Figure 1-19. Engine Replacement (Sheet 4 of 4)
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ADJUSTMENT

1-58. ENGINE TRIMMING.

As service time is accumulated on an engine, it will be
noted that the engine pressure ratio will tend to diminish.
This is due primarily to contamination of the engine air
passage. It is permissible to increase (trim) the N, com-
pressor speed up to 1.7% rpm (150 rpm) above the
engine adjusted data plate speed. When it becomes neces-
sary to increase the engine speed more than the specified
values, the engine air passages should be cleaned prior
to continued engine operation. Refer to paragraph 1-69
for procedure. See figures 1-28 and 1-29 for the engine
trim check charts.

1-66

NOTE

It is permissible to use the lowest available
grade of aviation gasoline, Military Specifi-
cation MIL-G-5572 (no oil mix required);
JP-5, Military Specification MIL-]J-5624; or
JP-6, Military Specification MIL-F-25656, as
emergency fuels for one-time ferry missions.
Where the tactical situation requires the use
of these fuels, the engine military trim must
be readjusted to meet the pressure ratios
shown in figure 1-28 before the airplane can
be flown. Since JP-5 freezes at —48.3°C
(=55°F) and JP-6 at —40°C (~40°F), missions
in which these fuels are used shall be re-
stricted to altitudes where temperatures be-
low these limits are not encountered. When
using aviation gasoline, particular attention
shall be given to engine tailpipe tempera-
ture during starting and throughout the flight.



T1.0. 1F-106A-2-4 POWER PLANT GENERAL

SUPPORT

AsSEMBLY  Fwp (==

PROCEDURE

a. Remove engine from girplane. Make engine-to-
stand attachments at forward engine mounts.,
b. Move engine and stand cway from cirplane. HAND
Engage stand hand brokes and position stand foot BRAKE (2}
posts to contact ground.
c. Remove shroud from engine. FOOT
Refer to Section IV for replacement procedure. POST (4}
d. Install engine aft stand-to-engine attachments (2
places}.
e. Remove stand adapter kit rails (2).

SUPPORT ASSEMBLY

~u-——LIFTING
LUGS

CAUTION
f. Position engine support assembly over engine for-
ward lifting lug; secure support assembly to stand DO NOT LIFT ENGINE WITH SUPPORT
rails. ADAPTER ASSEMBLY. CONTINUED TIGHT-
g. Connect support assembly link to engine lifting lug. ENING OF ADJUSTMENTS WILL RESULT IN
h. Tighten support link nut until nut is finger tight. DAMAGE TO ENGINE.

0602 1008A 720500

Figure 1-20. Combustion Chamber Replacement Preparation
Using Stand ETU-8/E and Adapter Kit 8-96398
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PROCEDURE ENGINE WD
Remove engine from airplane. 28::3;?0 A LEFT SIDE
Move engine and stand away from airplane. Install NUT LUGS
stand forward roliover ring upper half. HANGER

¢ Remove engine shroud. Refer to Section IV for ~ ENGINE FLANGE

replacement procedure.

“F (REF)

SUPPORT
GEAR TEETH == ASSEMBLY
(REF) - AFT LEFT SIDE TUBE
2 (
LINK {2) ENGINE
LIFTING
LG
BALL LOCK (REF)
Vi
e
AFT
ENGINE
MOUNT
FLANGE
SPACER
BALL LOCK PIN TUBE
~=—— |NTERMEDIATE
d. After shroud removal, lower engine ot engine inter- :‘SB:NER
mediate support until engine-to-aft-rollover ring
attachments can be made. Install attachments.
e. Disconnect engine intermediate support at engine
support brackets and move support assembly HORIZONTAL
forward.
NUT ASSEMBLY
TRAILER
RAIL
CUT AWAY, REW - 4
-
f. Make overhead attachment at engine forward
support lugs using support assembly. Support as-
BRACKET :2i|nlb|y legs to be perpendicular to engine stand
g. Tighten support assembly adjustment screws by
Lock hand until light tension is noticed.
CAUTION
ENGINE FORWARD DO NOT LIFT ENGINE WITH SUPPORT
SUPPORT LUGS (2) ADAPTER ASSEMBLY. CONTINUED TIGHT-
ENING OF ADJUSTMENTS WILL RESULT IN
0602 8678 72 0500 DAMAGE TO ENGINE.

Figure 1-21. Combustion Chamber Replacement Preparation

Using Stand ETU-8/E and Adapter Kit 8-96165
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YOKE OVERHEAD TURNBUCKLE
BEAM (8-96068) 22 PWD
LEFT
ENGINE SIDE
FORWARD
SUPPORT
LUGS
=P
Dy
=1
l - ATTACHMENT
| |l BOLT (2)
“RAIL CUTAWA
//
ENGINE

PROCEDURE

a. Remove engine from airplane.

b. Remove shroud from engine. Refer to Section IV for
replacement procedure.

c. Reinstall engine aft roller brackets after shroud
has been removed. Lower engine until rollers con-
tact engine stand rails.

d. Disconnect engine support yoke 8-96068; move
yoke forward for connection to engine at support
fugs.

e. Position yoke assembly until yoke overhead beam

is directly over engine support lugs; install con-
necting turnbuckle.

STAND AFT
OVERHEAD

BEAM /
{REF) /

o

SN
COMBUSTION
CHAMBER
OUTER CASE

N2 8 N2 1

NE 2

N 3

COMBUSTION CHAMBER NUMBERING
VIEWED LOOKING FORWARD ALONG
CENTERLINE OF ENGINE

POWER PLANT GENERAL

f. Align yeke-to-stand rail bolt holes. Position spacer

plates and install interconnecting bolts.

g. Tighten yoke spanner nut by hand until firm contact
with stand beam assembly is made. Tighten over-
head turnbuckle by hand until all slack is removed.

CAUTION

DO NOT USE WRENCHES OR OTHER
MECHANICAL AIDS TO ADJUST YOKE
SPANNER NUT OR TURNBUCKLE IN THIS
APPLICATION. YOKE SUPPORT ASSEMBLY
IS PROVIDED ONLY TO PREVENT ENGINE
DEFLECTION WHEN COMBUSTION CHAM-
BER OUTER CASE ATTACHMENT BOLTS ARE
REMOVED.

.06.02.493-1C .72.05.00

Figure 1-22. Combustion Chamber Replacement Preparation Using Stand SE 1012-803
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ENGINE FIREWALL (REF}
AFT
SUPPORT
L
S
THERMQCOUPLE
LEADS __ )\ % FLANGE
“E" (REF)
COMBUSTION i,@// §
CHAMBER = )
OUTER CASE -, s/
NO. 4 SPARKIGNITER (REF}
PROCEDURE
a. Disconnect exhaust temperature thermocouple
Ty at forward flange of the combustion cham-
ENGINE ENGINE FIRESEAL
STAND FLANGE “F” (REF) .
(REF)\\
COMBUSTION
CHAMBER
OQUTER CASE

B
N

N

NO. 5 i
SPARKIGNITER =
[Sad
7l
/’/
COMPARTMENT ’
(REF}
ENGINE
STAND AIR LINES {REF}
(REP)

b. Remove all tubing and brackets from
between the fire wall and the engine aft
ring. Cap all tube and port openings.

NOTE

BEFORE REMOVING BRACKETS FROM
ENGINE ATTACHMENT, NOTE BRACKET
LOCATION FOR REINSTALLATION.

06 02 493-2A 72,05.00

FORWARD FLANGE

0o 0O

z

EXHAUST
TEMPERATURE
THERMOCOUPLE
CONNECTOR AND
BRACKET (REF)

V& N, ACCESSORY
P CASE (REP)
/@ N
-/
TR T
! N

ber outer case; remove thermocouple clipping aft
to engine aft support flange.

COMBUSTION
CHAMBER
OQUTER CASE
REAR FLANGE
ATTACH
(REF)

,

NO.4 SPARKIGNITER

‘:<—— Tty LINE (REF)
— NO. 4

4 SPARKIGNITER
COMPARTMENT

AFTERBURNER (REF)

FUEL LINE

(REP)

l

and 5 combustion chambers.

. Disconnect tubing attached to bottom half of fire-

wall. Remove firewall attachment to flange “F“;
lower bottom half of firewall to permit passage of
combustion chamber outer case forward flange.

Figure 1-23. Replacement, Combustion Chambers ({Sheef 1 of 3}
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FLANGE
“J* (REF)
~=="""77 BEAM [REF]
LEFT
. SIDE
D
e. Remove exhaust pressure (Py7) probe (6). Note in- lation in same position. Cover probe openings in
stalled position of each probe removed from instal- engine case.
COMBUSTION COMBUSTION
CHAMBER COMBLSTION CHAMBER
OUTER CASE OUTER CASE OUTER CASE NAS 564-33
REAR FLANGE BOLT {6)
/
REMOVED
JACKSCREW
PLUG BOLT
AND TAB
(REF)
_ TURBINE
SN NozziE .
NOZZLE
ATTACHMENT X
BOLT,
AFT FLANGE <rwp LEFT
SIDE
lug bolts and tabs.
f. Remove combustion chamber outer case forward Pos NOTE
and aft flange bolts.
g. Remove the six jackscrew plug bolts and tabs from PROVIDE SUPPORT FOR THE OUTER CASE
the case rear flange. Install NAS564-33 bolts or DURING THIS PROCEDURE TO PREVENT
equivalent in jackscrew holes and jack case free CASE FROM DROPPING ON COMBUSTION
of turbine nozzle case. Remove jack bolts; reinstall CHAMBERS.

chambers. Exercise care that case does not drag on

chambers.

Secure burner case forward flange seal to diffuser E-BACK

case flange to prevent damage to seal. L \ \
AN

AFT \'\P
ENGINE ) \\ \

MOUNT

(REF) . A

ENGINE /
STAND
(REF}

h. Move burner case aft to fully expose combustion // // / \
~ \

-
O

— AN
[~ W

FLANGE (REF)

STAND //
RAIL
(REF)

1N Pi7

"_// BRACKET

: (REF}
\\\ v \\\\ Pl
0602 493-38

Figure 1-23. Replacement, Combustion Chambers (Sheet 2 of 3)
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T,

Remove bolts (2} from clamp at oft end of each com-
bustion chamber. Spread clamp and slide clamp
forward on to combustion chamber.

While supporting combustion chamber, remove
chamber positioning pin from forward end of
chamber.

NOTE

THE FLAMEOVER TUBES CONNECTING THE
COMBUSTION CHAMBERS ARE ALTER-
NATELY MALE AND FEMALE. IN ORDER TO
REMOVE A CHAMBER HAVING FEMALE

INSTALLATION, COMBUSTION CHAMBER.

Q.

b.

Install combustion chambers in the following se-
quence: 5,7,1,3, 6,8, 2, and 4.
Installation is essentially the reverse of removal.

NOTE

WHEN INSTALLING NO. 5 CHAMBER,
GUIDE THE BURNER PRESSURE SENSING
TUBE INTO THE CHAMBER TRANSFER TUBE.
CHAMBERS NO. 4 AND 5 INCORPORATE
THE SPARK IGNITER GUIDES.

Check that combustion chamber outer case forward
flange seal is undamaged and is positioned on dif-
fuser case flange before installing chamber outer
case.

. Torque combustion chamber outer case forward

and aft flange bolts 125 to 170 inch-pounds.

06 02 493-4E 72 0500

T.0.

1F-106A-2-4

COMBUSTION
CHAMBER NO. 6 ‘ | \
AR

COMBUSTION

CHAMBER

OUTLET (REF)
@ L4
® o P
® e

NS YA

\ I\QL(REF)
FLAME QOVER TUBES, IT WILL BE NECESSARY
TO FIRST REMOVE THE CHAMBERS ON
EITHER SIDE OF IT.

. Move combustion chamber aft, then move chamber
away from engine.

NOTE

NOTE POSITION OF EACH COMBUSTION
CHAMBER FOR REINSTALLATION IN THE
SAME POSITION.

e. Install sparkigniters with anti-seize compound, Spec-
ification MIL-T-5544, sparingly used, on the spark-
igniter shell threads. Use new gaskets and torque
300 to 350 inch-pounds.

NOTE

DO NOT APPLY COMPOUND TO THE FIRST
THREAD AS THE COMPOUND MAY RUN
DOWN ONTO THE ELECTRODE WHEN HOT.

f. Torque afterburner fuel-manifold-to-fuel-line at-
tachment 2200 to 2400 inch-pounds.

NOTE

FOLLOWING INSTALLATION OF COM-
PONENTS REMOVED, EXCEPTING ENGINE
SHROUD, PERFORM A TEST STAND ENGINE
OPERATIONAL LEAK CHECK OF THE AFTER-
BURNER FUEL LINES.

g. Install shroud on engine. Refer to Section 1V for
replacement procedure.

Figure 1-23. Replacement, Combustion Chambers (Sheet 3 of 3)
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EXAMPLE 1 X
EXAMPLE 2 EXAMPLE 14
EXAMPL

EXAMPLE 4

06.02.670 72.15.00

Figure 1-24. Engine External Tube Seals
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VALVE SEAT SHOULDER

LOCK TEETH

UNION NUT ASSEMBLY TUBULAR VALVE

PLATE

OQUTER SLEEVE

VALVE SEAT SHOULDER

MOUNTING FLANGE

SPRING ASSEMBLY

POPPET VALVE

FLAT SEAT SHOULDER

BEVELED SEAT SHOULDER

MATCHED ASSEMBLY

AEROQUIP COUPLING PROPERLY TIGHTENED

CONNECTING COUPLING HALVES

Connect the coupling halves by rotating the union nut
clockwise. The union may be hand tightened. When
coupling location prevents hand tightening a crowfoot
wrench similar to AN8508 is recommended. Do not use
a striking block, pipe wrench, or pliers. Tighten until
teeth of union nut fully engage teeth of the lock spring;
listen for audible click. Proper tightening extends the
lock spring leg ends beyond the mainplate forming a
gap.
CAUTION

THE COUPLING LOCK SPRING [S PROVIDED
FOR SAFETY. IN NO CASE SHALL THE COU-
PLING BE CONNECTED WITHOUT THE LOCK
SPRING BEING INSTALLED.

06 02729A 120900

The inner ring and outer sleeve are flush as shown; the
outer sleeve remains loose. The outer sleeve is pro-
vided to release the teeth of the union nut from the lack
spring when disconnecting the coupling.

COUPLING SIZE TORQUE VALUE
48&5 . ... ... 10 foot-pounds
6&8 . ... ... ... 15 foot-pounds

10W&12. ... .. ... ... . 20 foot-pounds

16,20,24 . . . . . .. . .. .. 30 foot-pounds

CAUTION

EXCESSIVE TORQUING OF COUPLINGS
WILL RESULT IN DAMAGE TO THE UNION
NUT AND CAUSE MALFUNCTIONING OF
THE LOCK SPRING RELEASING MECHANISM.

Figure 1-25. Quick Disconnect Couplings (Sheet 1 of 2)
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SAFETY-WIRE HOLES

DOG

BODY

ACTUATING RING

CONNECTOR ASSEMBLY NIPPLE ASSEMBLY

SAFETY-WIRE

WIGGINS COUPLING PROPERLY CONNECTED

TUBULAR VALVE BALL

SPRING RINGS
LOCK BALL

TAB
LOCK BALL SHOWS ONLY
WHEN UNIT IS COUPLED

AND LOCKED WITH MATING
HALF,

EASTERN AIRCRAFT PRODUCTS COUPLING PROPERLY CONNECTED

06.02 10448

Figure 1-25. Quick Disconnect Couplings (Sheet 2 of 2}
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INSTALLATION OF HOSE ASSEMBLIES

a. Lubricate threads on hydraulic hose fittings with the
system hydraulic fluid.

b. Lubricate threads on pneumatic hose fittings with
grease, Specification MIL-L-4343.

c. Lubricate threads on oxygen hose fittings with MIL-
T-5542; see warning.

d. Torque hose assembly fittings to values shown in
right-hand column of table below.

INSTALLATION OF FLARED-TUBE,
STRAIGHT-THREADED CONNECTORS

NOTES

1. USE AN AN690 WASHER, 1/16 INCH THICK FOR FIT-

TINGS SIZE —6 OR SMALLER, AND A WASHER 3/32

iNSTALLATION OF FLARED NON-POSITIONING TYPE INCH THICK FOR FITTINGS LARGER THAN SIZE —6,

FITTINGS A WASHER IS NOT REQUIRED WHERE FITTING END
- HAS HEX INSTEAD OF FLANGE SHOWN.

2. FITTING WITH BULKHEAD END CONFORMING TO

b . . .
a. Lubricate gasket with applicable [ubricant; see AND 10057 IN SIZE —6 AND SMALLER MAY BE USED

sheet 2 ond warning. - THROUGH BULKHEADS UP TO 3/16 INCH MAXIMUM

b. Install gusket in groove on fitting. THICKNESS. FITTING WITH BULKHEAD END CON-

¢. Screw fitting assembly into boss until it bottoms FORMING IN SIZE —8 AND LARGER, AND ALL SIZES

fiahtly against boss OF AN832 FITTINGS MAY BE USED THROUGH BULK-
fightly again : HEADS UP TO 3/8 INCH MAXIMUM THICKNESS.

WRENCH TORQUE VALUES FOR FLARED TUBING NUTS (INCH-POUNDS)

TUBING HOSE ASSEMBLY NOTES
OD _ 5052-0 ALUMINUM ALLOY 6061-T6 ALUMINUM ALLOY  STEEL AND E AsSEN 1. WHERE ALUMINUM ALLOY TUB-
INCHES TUBING FLARE AND TUBING FLARE AND TITANIUM TUBING MS28740 ANG292 ING IS USED IN STEEL FITTINGS,
{HOSES 10061 OR AND 10078 10061 OR AND 10078 FLARE AND 10061 ANG270 TORQUE VALUES FOR ALU-
i MINUM ALLOY TUBING WILL
MIN MAX MIN MAX MIN | MAX MIN | MAX APPLY.
2. WHERE ALUMINUM ALLOY
3/16 35 60 THREADED PARTS ARE MATED
1/4 0 65 WITH STEEL THREADED PARTS,
TORQUE VALUES FOR ALU-
*5/16 60 80 MINUM ALLOY TUBING WILL
APPLY.
*3/8 75 125 3. APPLICABLE TO 5052-0 ALUMI-
, NUM ALLOY TUBING USED IN
*172 150 250 LIQUID OXYGEN SYSTEM ONLY,
5/a 200 150 SUBSTITUTE THE FOLLOWING
VALUES:
3/4 300 500 5/16—100 MIN, 125 MAX
3/8 —200 MIN, 250 MAX
i 500 700 1/2 —300 MIN, 400 MAX
1-1/4 500 900 _ _ WARNING
1-1/2 600 900 DO NOT USE PETROLEUM LUBRI-

CANTS WITH OXYGEN FITTINGS.

* SEE NOTE 3 06 02 025-1C 03 24 00

Figure 1-26. Tubing Torque Values (Sheet 1 of 2)
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WASHER
{SEE NOTE 1)
NUT (AN924) BULKHEAD
(SEE NOTE 2)
CONE

SLEEVE (MS$S21922)

TUBING

INSTALLATION AND TORQUE PROCEDURES FOR
FLARELESS TUBE FITTINGS

a.

b.

Check that all parts are free from dirt, burrs and
foreign particles.

Lubricate fittings and tube sleeve. See gasket selec-
tion table.

. Install tube in fitting. Check that sleeve is in full con-

tact with cone seat and that nut makes full contact
with sleeve collar.

. Tighten tube nut with wrench until sleeve is in full

contact with tube. This will be indicated by o sharp
rise in torque. Nut must tighten smoothly until this
contact is made.

NUT (MS21921)

SLEEVE COLLAR

POWER PLANT GENERAL

NOTES:

1. USE WASHER AN960, 0.062 THICK FOR FITTINGS SIZE

-6 OR SMALLER, AND 0.031 THICK FOR FITTINGS SIZE
-8 OR LARGER WHEN BULKHEAD IS 0.187 THICK OR
LESS. WHEN BULKHEAD IS THICKER THAN 0.187,
WASHER 1S NOT REQUIRED PROVIDED HOLE IN BULK.
HEAD IS EQUAL TO THE HOLE IN APPLICABLE AN9%60
WASHER. SIZES -8 AND LARGER MAY BE USED THROUGH
BULKHEADS UP TO 0.281 MAXIMUM THICKNESS. ENDS
IN ACCORDANCE WITH MS33515, STYLE E, MAY BE USED
THROUGH BULKHEADS UP TO 0.187 MAXIMUM,
WASHER IS NOT REQUIRED WHERE FITTING END HAS
HEX INSTEAD OF FLANGE SHOWN, PROVIDED HOLE
IN BULKHEAD IS EQUAL TO HOLE SIZE IN APPLICABLE
AN960 WASHER.

. FITTING WITH BULKHEAD END CONFORMING TO

MS33515, STYLE S, IN SIZES -6 AND SMALLER MAY BE
USED THROUGH BULKHEADS UP TO 0.250 MAXIMUM
THICKNESS. SIZES -8 AND LARGER AND ALL SIZES OF
MS21903 MAY BE USED THROUGH BULKHEADS UP TO
0.375 MAXIMUM THICKNESS.

CAUTION
NEVER OVERTIGHTEN A LEAKING MS FIT-
TING. THIS WILL DEFORM THE SLEEVE OR
TUBE AND CAUSE ADDITIONAL LEAKS.

. Tighten nut an additional % turn more (two hex

flats of nut}, no more or less. Fittings must be firmly
held during this procedure to prevent rotation.

if leak occurs after installation, disconnect fitting
and check for foreign material that may prevent
tight seal. Check inside dioameter of the affected
tube at the sleeve area using ball gage test. if tube
collapse is too greai, replace tube. If tube passes
test, reinstall and repeat tightening procedures.

TUBE BALL GAGE TEST CHART
WALL THICKNESS

ngE 0.022 0.028
3/16 1/8 7/64
1/4 3/16 11/64
3/8 5/16 19/64
1/2 7/16 27/64
5/8 9/16 35/64
3/4 11716 43/64

1 15/16 59/64

1-1/4 1-3716 1-11/64

1-1/2 1-.7/16 1-27/64

GASKET {SEE GASKET
SELECTION TABLE)

INSTALLATION OF FLARELESS NON-POSITIONING
TYPE FITTINGS

a. Lubricate the gaosket in appropriate liquid (see

table).

b. Install gasket on the fitting as shown in detail.

<.

Screw the fitting assembly into the boss until it bot-
toms tightly on the boss as shown.

0.035 0.042 0.049 0.058
BALL SIZE

3/32 5/64 1/16 -

5/32 9/64 1/8 7/64

9/32 17/64 1/4 15/64

13/32 25/64 3/8 23/64

17/32 33/64 1/2 31/64
21/32 41/64 5/8 39/64
29/32 57 /64 7/8 55/64
1-5/32 1-9/64 1-1/8 1-7/64

1-13/32 1-25/64 1-3/8 1-23/64
GASKET SELECTION TABLE
APPLICATION 5\ GRS NO. 7R GASKETS AND TUBE ATINGS
HYDRAULIC ANG6290 M L-H-5606
PNEUMATIC ANG290 M L-1-4343
ENGINE OlL ANG6290 M L-L-7808
FUEL MS29512 M L-H-5606
OXYGEN AN6290 M L-T-5542
OTHER USES ANG6290 FLUID USED IN SYSTEM
WARNING

DO NOT USE PETROLEUM LUBRICANTS WITH OXYGEN
FITTINGS.

0602025 2F 03 24 00

Figure 1-26. Tubing Torque Values (Sheet 2 of 2)
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STEEL BOLTS

NUT TYPES NUT TYPES ALUMI?UM ALLOY
AN365 AND AN310 AN364 AND AN320 OLTS
@ (AN365D NUTS)
BOLT
SIZE INCH L85 FOOT LBS INCH LBS FOOT LBS BOLT SIZE INCH LBS
10-32 20-25 12-15 3/16 10-14
1/4-28 50-70 30-40 1/4 20-35
5/16-24 100-140 9-12 60-85 57 5/16 50-75
3/8-24 160-190 13-16 95110 8.9 3/8 80-110
7/16-20 450-500 38-42 270-300 23-25 7/16 100-140
1/2-20 480-690 40-57 290-410 24-34 1/2 170-220
9/16-18 800-1000 67-83 480-600 40-50 5/8 400-460
5/8-18 1100-1300 92108 660-780 55.65
3/4-16 2300-2500 192-208 1300-1500 109-125
7/8-14 2500-3000 209-250 15001800 125-150
1-14 3700-5500 30% 458 29003500 184.275
1-1/8-12 5000-730G 417-583 3000-4200 250-350
1-1/4-12 9000-1100C 750-916 5400-6600 450.550
When using torque wrench adapters, if the desired torque is known, the torque wrench dial
reading may be found as follows:
Tw=Wrench dial reading.
T =Desired torque at end of adapter.
L =Llever length of torque wrench.
A =Llength of adapter (center distance).
T. XL
FORMULA —T,, =———
YTL+A
EFFECTIVE LENGTH OF ASSEMBLY (L +
T

06 02026A 120900

Figure 1-27. Bolf Torque Values

FOOT LBS

46

7-9

8-12

14-18

34-38
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1-59. TEMPERATURE CONVERSION TABLE.

The following table is provided for use durin engine trim check and adjustment.

READING IN
°F «— °CT°0RBE°F — °C
CONVERTED

— 184 — 28 -—33.33
- 14.8 — 245 —32.22
— 1.2 — 24 —31.11
- 7.6 -— 22 —30.00
— 40 — 20 --28.89
- 04 — 18 —27.78
+ 32 — 16 —26.67
+ 68 — 14 2556
+ 104 -— 12 —24.44
+ 140 — 10 —23.33
+ 176 — 8 -—22.22
+ 194 — 7 -—21.67
+ 212 - 6 —21.11
+ 230 — 5 —2056
+ 248 — 4 —20.00
+ 266 — 3 —19.44
+ 284 — 2 -—18.89
+ 302 — 1 —18.33
+ 320 = 0 -—17.78
+ 338 + 1 —17.22
+ 35.6 + 2 —106.67
+ 374 + 3 —16.11
+ 392 + 4 —15.56
+ 410 + 5 —15.00
+ 428 + 6 1444
+ 44.6 + 7 —13.89
+ 464 + 8 —13.33
+ 482 + 9 —12.78
+ 500 + 10 —12.22
+ 51.8 + 11 —11.67
+ 53.6 + 12 ~—1L.11
+ 554 + 13 —10.56
+ 572 + 14 -10.00
+ 359.0 + 15 — 9.44
+ 608 + 16 — 8.89
+ 62.6 -+ 17 -— 8.33
+ 644 + 18 -~ 7.78

READING IN READING IN
°F < °CTgRBE°F — °C °F < °CT°ORBE°F — °C
CONVERTED CONVERTED

+ 662 + 19 — 7.22 +132.8 + 56 +13.33
+ 68.0 + 20 — 6.67 +134.6 + 57 -+13.89
+ 69.8 + 21 — 6.11 +136.4 + 58 +14.44
+ 71,6 + 22 — 5.56 +138.2 -+ 59 +15.00
+ 734 + 23 — 5.00 +140.0 + 60 +15.56
+ 752 + 24 — 4.44 +141.8 + 61 +16.11
+ 77.0 + 25 — 3.89 +143.6 + 62 +16.67
+ 788 + 26 — 3.33 +1454 + 63 +17.22
+ 80.6 + 27 -— 2.78 +147.2 + 64 +17.78
+ 824 + 28 — 2.22 +149.0 + 65 +18.33
+ 842 + 29 — 1.67 +150.8 + 66 +18.89
+ 8.0 + 30 — 111 +152.6 + 67 +19.44
+ 878 + 31 — 0.56 +154.4 + 68 +20.00
+ 89.6 + 32 == 0.00 +156.2 + 69 +20.56
+ 914 + 33 + 0.56 +158.0 + 70 -+21.11
+ 932 + 34 + 1.11 +159.8 + 71 +21.67
+ 950 + 35 + 1.67 +161.6 + 72 +22.22
+ 968 + 36 + 222 +1634 + 73 +22.78
+ 986 + 37 + 278 +165.2 + 74 +23.33
+100.4 + 38 4 3.33 +167.0 + 75 +23.89
+102.2 + 39 + 3.89 +168.8 + 76 +24.44
+104.0 + 40 + 4.44 +170.6 + 77 +25.00
+105.8 + 41 + 5.00 +1724 + 78 +25.56
+107.6 + 42 -+ 5.56 +1742 + 79 +26.11
+109.4 -+ 43 + 6.11 +176.0 + 80 +26.67
+111.2 -+ 44 + 6.67 +177.8 + 81 +27.22
+113.0 + 45 + 7.22 +179.6 -+ 82 +27.78
+114.8 -+ 46 + 7.78 +181.4 + 83 +28.33
+116.6 + 47 + 8.33 +183.2 + 84 +28.89
+1184 -+ 48 -+ 8.89 +185.0 + 85 +29.44
+120.2 + 49 + 944 +186.8 + 86 +30.00
+122.0 + 50 -+10.00 +188.6 + 87 +30.56
+123.8 + 51 +10.56 +190.4 + &8 +31.11
+125.6 -+ 52 +11.11 +192.2 + 89 +31.67
+1274 + 33 +11.67 +194.0 + 90 +32.22
+129.2 + 54 +12.22 +195.8 + 91 +32.78
+131.0 + 55 +12.78 +197.6 + 92 +33.33

POWER PLANT GENERAL

READING IN

°F < °C OR °F — °C

+199.4
+201.2
+203.0
+204.8
+206.6
+208.4
+210.2
+212.0
+213.8
+215.6
+217.4
+219.2
+221.0
+222.8
+224.6
+226.4
+228.2
+230.0
+231.8
+233.6
+235.4
+237.2
+239.0
+240.8
+242.6
+244.4
+246.2
+248.0
+249.8
+251.6
+253.4
+255.2
+257.0
+258.8

TO BE

CONVERTED

93 +33.89
04  +34.44
95 +35.00
96 +35.56
97 +36.11
98  +36.67
99 +37.22
4100 +37.78
13233
£18.89

o+ o+ o+

+301
+102
107+ 35,44
+40.060
-+ 40.56
+41.11

+41.67

+ 104
+105
+106
+107
+108
+109
+110

+42.22
+42.78
+43.33
+43.89
+44.44
+45.00
+45.56
+46.11
+46.67
+47.22
+47.78
+48.33
+48.89
+49.44
+50.00
+50.56
+51.11
+51.67
+52.22

+111
+112
+113
+114
+115
+116
+117
+118
+119
+120
+ 121
+122
+123
+124
+125
+126

1-79
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COCKPIT PRESSURE
RATIO INDICATOR

TEMPERATURE -— AMBIENT
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TURBINE DISCHARGE PRESSURE (Py,) INCHES Hg ABSOLUTE

{EXTERNAL GAGE)
e >TRIM BAND (REF)

45 &0

Figure 1-28. Engine Trim Chart, J75-P-17 Engine with Ham. Std. Fuel Control
546850, 547300, 552555, 553080, 557200, 557557, 568222, 576408, 576410, 576411, or 576412
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1.60. ADJUSTED DATA PLATE SPEED
DETERMINATION.

The speed at which a new engine originally produced
military rated thrust is stamped on the engine data plate.
This speed is for “standard day,” 15°C (59°F) at 29.92
inches Hg. The engine fuel control unit is designed to
automatically vary the engine speed with changes in com-
pressor inlet temperature (T,) as shown in figures 1-29
and 1-30. To determine adjusted data plate speed for
the ambient field conditions, proceed as follows:

a. Obtain the ambient air temperature using an accu-
rate mercury thermometer in the shade of the airplane.

1-61. ENGINE TRIM AND IDLE SPEED ADJUSTMENT.

1-62. Equipment Requirements.

FIGURE NAME TYPE
Refer to T.O. Pitot Static System Field MB-1
1F-106A-2-9. Tester. (6635-334-

7433)
Mercury Thermometer. (10 Local
inches minimum length.) Procurement
T Fitting. AN829-4D
(4730-278-
8167)
Flex Hose. MS28741-
4-0200
(4720-595-
2770)

1-63. Preparation of Airplane and Engine for
Trim and ldle Speed Adjustment.

a. Check throttle control linkage for correct adjust-
ment and security. See figure 2-7 for this procedure.

b. Prepare airplane for engine ground run. Refer to
paragraph 1-25 for this procedure.

c. Park airplane in a thoroughly cleaned area and
pointed into the wind. It is permissible to vary air~
plane heading as much as *15 degrees of indicated
wind direction. The wind velocity shall not exceed 8
knots. Cross winds or tail winds will affect engine
trim.

NOTE

The engine may be trimmed in wind velocities
up to 15 knots. The airplane is acceptable
for flight following this trim if pilot’s takeoff
trima check parameters are met. If it is neces-
sary to trim the engine at velocities exceed-
ing 8 knots, the trim must be rechecked as

soon as 8 knot conditions prevail. .

d. Check that the exhaust nozzle is in the closed
position.

e. Inlet duct screens removed.

f. Inlet duct variable ramps retracted.

g. Ground cooling air on (engine ground cooling
valve open).

h. Cabin air (N2 bleed) on.

i. Constant-speed generating system electrical load
on or off.

j. Anti-icing air off (valve closed).

Engine Trim Kit U.S.
Prod. P/N 817D-1200
8092)
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Do not use cockpit ambient or Control Tower tempera-
tures. Position thermometer so engine temperature will
not affect reading.

b. Enter the teraperature-rpm chart (figures 1-29 and
1-30) at the temperature obtained in step “a.” Proceed
vertically to the military rated thrust line. Move hori-
zontally to the left from this point to the percentage of
data plate speed to be expected at this temperature. This
is known as speed bias.

c. Multiply data plate speed by the percentage value
(speed bias) determined in step “b.” This is known as
adjusted data plate speed.

ALTERNATE USE AND APPLICATION

To measuse turbine dis-
charge pressure (P ;).

To determine ambient
temperature.

Equivalent

Equivalent To provide attachment

point to measure turbine
discharge pressure.

Equivalent To aid connecting T

fitting to engine fire-
wall fitting.

NOTE

Position anti-icing switch to cockpit to
**MAN ON’’ for 5 seconds, then to “‘OFF.”
Visually check valve position indicator on
body of valve for valve being closed.

k. Check that the constant-speed drive air-oil cooler
air valve is open and that the engine air-oil cooler
valve is closed.

I. Check that all upper fuselage access doors are
installed.

CAUTION

Engine trimming should be avoided, if pos-

sible, under either of the following condi-

tions:

1. When temperature is between —10°C(14°F)
and 5°C (41°F) and fog is present.

2. When the dew point is within 4°C (7°F) of
ambient temperature.

NOTE

When operational necessity makes it manda-
tory to trim engine under conditions cited in
above CAUTION, Aunti-ice will be turned on
manually for duration of high power setting
run and engine will be wimmed ¥ inch Hg.
below P,, target. Engine is accepsable for
flight following such trim if pilois take-off
trim parameter is met. Trim should be re-
checked at earliest opportunity when temper-
ature and dew point are within acceptable
range.
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Figure 1-29. Deleted.
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m. Gain access to trimming and idle speed adjustment
points on bottom side-of fuel control unit through the
engine accessory compartment left access door.

n. Connect pressure gage portion of MB-1 Tester to
pressure ratio line tee fitting located just forward of
engine firewall on left side of engine.

o. On engines not equipped with the tee fitting, dis-
connect the pressure ratio line from fitting at forward left
side of the engine firewall. Install T fitting on line dis-
connected. Install flex hose between T' fitting and firewall
fitting. Connect pressure gage portion of MB-1 Tester to
T fitting.

1-64. Procedure.
NOTE

Engine trim data will be recorded on AFTO
Form 111 each time the engine is trimmed.
This form will be filed and maintained with the
engine historical records.

a. Place thermometer in the shade of the airplane.
Thermometer to be accurate within 0.3°C (0.5°F) with
sufficient range to measure the highest ambient air tem-
peratute. After thermometer has stabilized, record ambi-
ent air temperature.

b. Obtain actual field barometric pressure from Con-
trol Tower (not barometric pressure corrected to sea
level) within 15 minutes prior to engine trim run
operation.

¢. Enter trim chart (figure 1-28) at the ambient air
temperature and proceed vertically to the trim band
target line half way between the minimum and maxi-
mum limits of the trim band.

d. Proceed horizontally to the left to obtain pressure
ratio indicator “TAKEOFF” setting; set indicator at this
value.

e. Enter trim chart at the ambient air temperature and
proceed vertically to the target line. Proceed horizontally
to the right from this point to the field barometric pres-
sure obtained in step “b.” Proceed vertically from this
point of intersection to determine the turbine discharge
pressure (P ;) test gage target value.

NOCTYE
P, tolerance is found by projecting the trim
band minimum and maximum lines to the P,
lige.

f. Start and run engine at military power for 5
minutes to stabilize operation and temperatures. Refer to
paragraph 1-26 for this procedure.

CRUTH

Engine over-temperature and overspeed limits
must be closely watched during this operation
to prevent exceeding the specified limits.

1-84
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g. Record the following readings at the end of 5
minutes of military power operation.
1. Turbine discharge pressure from test manifold
pressure gage.
2. Tachometer percentage rpm.

3. Pressure ratio.

h. Reduce power to idle.

i. Determine that the cockpit pressure ratio gage
pointer has not exceeded the minimum or maximum lim-
its of the trim band, and that the turbine discharge pres-
sure external gage has not exceeded the limits determined
in step “e.”

j. If jet engine trim band has been exceeded, adjust
the engine fuel control military trim adjustment screw
and repeat steps “f” through “i.”” Turning the trim screw
clockwise will increase engine power. Turning the trim
screw counterclockwise will decrease engine power.

NOTE
Before making trim adjustment, loosen the set
screw on the side of the fuel control in line with
the trim screw, After trim adjustment, tighten
the set screw to prevent change in trim
adjustment.

k. Check idle rpm; indication shall be 57 to 59%
On airplanes equipped with idle thrust control provi-
sions, idle rpm with exhaust nozzle closed shall indicate
59 to 61%. Idle adjustment screw is located adjacent
to military trim adjustment screw. Idle adjustment shall
be made with the exhaust nozzle closed.

NOTE
If idle adjustment is made, it is mandatory that
the military trim adjustment be rechecked.

1. Check that engine maximum allowable speed
increase or adjusted data plate speed has not been
exceeded. Refer to paragraphs 1-58 and 1-60 for these
limits.

m. Shutdown engine. Refer to paragraph 1-30 for this
procedure.

n. Paint “IDLE” and “TRIM” adjustment screws with
a narrow band of brightly colored lacquer to “seal” the
adjustment.

o. Remove test equipment.

1-65. ENGINE TRIM AND IDLE SPEED
ADJUSTMENT USING SE 1122 ENGINE TRIM KIT.

NOTE

The following trim procedure is applicable to
airplanes having Pratt and Whitney engine
equipped with a dual thermocouple type har-
ness. The individual thermocouple temperature
lead connector, located on lower left side of
fireseal, denotes engine having this type of har-
ness (see figure 1-31).
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NOTE
GAIN ACCESS TO PRESSURE (P,7) TEE AND THERMO-

COUPLE CONNECTOR THROUGH L. H. ENGINE ACCES- 4.
SORY COMPARTMENT ACCESS DOOR.

POWER PLANT GENERAL

SN A= PR
—_— T TE
—, &= =)
e € =
FACE OF THERMOCOUPLE
[ HARNESS CONNECTION
%4/  THERMOCOUPLE THERMOMETERS
HARNESS
PRESSURE
10
CONNECTION FQUALIZER
PRESSURE
GAGE
ADJUSTMENT
SCREW
ACCESSORY
i STORAGE
COMPARTMENT
MECHANICAL
ZERO
ADJUSTMENT
KNOB
TEMPERATURE
2| SCALE ADJUSTMENT ENGINE TRIM KIT
Ol —— KNOB TURBINE DISCHARGE PRESSURE HOSE ASSEMBLY

FRONT PANEL CONTROLS
Pi

PREPARATION AND ADJUSTMENT

a. Connectthed5degree swivel nut of the SE 1122-7 fur-
hine discharge pressure hose assembly to the union
fitting labeled P,7 o the trim kit instrument panel.

. Connect the straight swivel nut of the 3 1122.7
turbine discharge pressure hose assembly fo the
pressure line tee fitting.

c. ConnecipiugP1 of the SE1122-35check cable assem-
bly to the electrical receptacle 11 on the trim kit
instrument panel.

. On J75-P-17 engines, connect plug P2 of the SE
1122-35 check cable assembly to the thermocouple
harness connection.

2

NOTE
ON J75-P-9 ENGINES CONNECT PLUG P2 OF
THE SE 1122-35 CHECK CABLE ASSEMBLY TO
RECEPTACLE J2 OF THE SE 1122-33 ADAPTER
CABLE ASSEMBLY AND PLUG P3 OF THE SE
1122-33 ADAPTER TO THE THERMOCOUPLE
HARNESS CONNECTIOMN.

e. Set the T/C SELECTOR switch to OFF.

060213113

Figure 1-31. Connecting SE 1122

e

Q! 3 ofED

SS

ADAPTER CABLE ASSEMBLY
pa

. Set the RANGE-MECH. ZERO-ELEC. ZERO switch
to MECH. ZERO.

. Depress the PRESS TO READ button and rotate the
mechanical zero adjustment knob as necessary to
center the lighted pointer to zero on the galvo-
nometer dial.

h. Set and hold the RANGE-MECH. ZERO-ELEC. ZERO

switch to ELEC. ZERO.

i. Depress the PRESS TO READ button and rotate the

ELEC. ZERO knob as necessary to center the pointer
to zero on the galvanometer dial.

i. Set the RANGE-MECH. ZERO-ELEC. ZERO switch to

RANGE.

k. Set the TURBINE DISCHARGE PRESSURE GAGE to the

ambient barometric pressure by means of the pres-
sure gage adjustment screw. (This should be done
with the P,7 port open.)

Engine Trim Kit
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1-66. Equipment Requirements.
FIGURE NAME

1-31 Engine Trim Kit

1-67. Preparation.

a. Check throttle control linkage for correct adjust-
ment and security. See figure 2-7 for this procedure.

b. Prepare airplane for engine ground run. Refer to
paragraph 1-25 for this procedure.

c¢. Park airplane in a thoroughly cleaned area and
poiated into the wind. It is permissible to vary airplane
heading as much as 15 degrees of indicated wind direc-
tion. The wind velocity shall not exceed 8 knots. Cross
winds or tail winds will affect engine trim.

NOTE
The engine may be trimmed in wind velocities
up to 15 knots. The airplane is acceptable for
flight following trimming in 15 knot wind
velocity if pilot’s takeoff trim check parameters
are met. If it is necessary to trim the engine at
velocities exceeding 8 knots, the trim must be
rechecked as soon as 8 knot conditions prevail.

d. Check that the exhaust nozzle is in the closed
position.

e. Inlet duct screens removed.

f. Inlet duct variable ramps retracted.

g. Ground cooling air on (engine ground cooling
valve open}.

h. Cabin air (N, bleed) on.

i. Constant-speed generating system electrical load on
or off.

j. Anti-icing air off (valve closed).

NOTE
Position anti-icing swiich in cockpit to “MAN
ON” for 5 seconds, then to "“OFF.”” Visually
check valve position indicator on body of valve
for valve being closed.

k. Check that the coastant-speed drive air-oil cooler
air valve is open and that the engine air-oil cooler valve
is closed.

I. Check that all fuselage upper access doors are
installed.

m. Connect and adjust the engine trim kit as shown
in figure 1-31.
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ALTERNATE USE AND APPLICATION

SE1122 (4920- 'To trim engine
626-6385)

1-68. Procedure.
Note
Engine trim data will be recorded on AFTO
Form 111 each time the engine is trimmed. This
form will be filed and maintained with the
engine historical records.

a. Place trim kit thermometer in the shade of the air-
plane. After thermometer has stabilized, record ambient
air temperature.

b. Obtain actual field barometric pressure from Con-
trol Tower (not barometric pressure corrected to sea
level) within 15 minutes prior to engine trim run
operation.

c. Enter trim chart (figure 1-28) at the ambient air
temperature and proceed vertically to the trim band
target line half way between the minimum and maxi-
mum limits of the trim band.

d. Proceed horizontally to the left to obtain pressure
ratio indicator “TAKEOFF” setting; set cockpit indicator
at this value.

e. Enter trim chart at the ambient air temperature and
proceed vertically to the target line. Proceed horizontally
to the right from this to the field barometric pressure
obtained in step “b.” Proceed vertically from this point
of intersection to determine the turbine discharge pres-
sure (P,;) test gage target value.

NOTE
P,. tolerance is found by projecting the trim

band minimum and maximum lines to the P,
line,

f. Start and run engine at military power for 5 min-
utes to stabilize operation and temperatures. Refer to
paragraph 1-26 for this procedure.

LAUTION

Engine over-temperature and overspeed limits
must be closely watched during this operation
to prevent exceeding the specified limits.

g. Recotd the following readings at end of 5 min-
utes of military power operation.

1. Turbine discharge pressure directly from the

“TURBINE DISCHARGE PRESSURE” test

gage.
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2. Tachometer percentage rpm.
3, Pressure ratio from cockpit indicator.

4. Measure individual thermocouple and average
engine exhaust gas temperature (EGT) by set-
ting the *'T/C SELECTOR?” switch to the desired
position, depressing the “PRESS TO READ”
button, and rotating the temperature scale
adjustment knob as necessary to center the
lighted pointer to zero on the galvanometer dial.
The measured EGT will appear between the hair-
lines in the “°C” window.

CAUTION

If the temperature of any one thermocouple
exceeds 649°C, or if a temperature spread
between any of the thermocouples exceeds
139°C, a condition of fuel nozzle flow restric-
tion should be suspected. Shutdown the engine.

h. Reduce power to idle.

i. Determine that the cockpit pressure ratio gage
pointer has not exceeded the minimum or maximum
limits of the trim band, and that the “TURBINE
DISCHARGE PRESSURE” test gage reading is within
the maximum and minimum limits determined in step “‘e.”

j- If engine trim band has been exceeded, adjust the
engine fuel control military trim adjustment screw and
repeat steps “f” through “i.” Turning the trim screw
clockwise will increase engine power. Turning the trim
screw counterclockwise will decrease engine power.

POWER PLANT GENERAL

Note
Before making trim adjustment, loosen the set
screw on the side of the fuel control in line with
the trim screw. After trim adjustment, tighten
the set screw to prevent change in trim
adjustment.

k. Check idle rpm; indication shall be 57 to 59%.
On airplanes equipped with idle thrust control provisions,
idle rpm with exhaust nozzle closed shall indicate 59 to
61%. Idle adjustment screw is located adjacent to

military trim adjustment screw. Idle adjustment shall be
made with the exhaust nozzle closed.

NOTE
If idle adjustment is made, it is mandatory that
the military trim adjustment be rechecked.

1. Check that engine maximum allowable speed
increase or adjusted data plate speed has not been
exceeded. Refer to paragraphs 1-58 and 1-60 for these
limits.

m. Shutdown engine. Refer to paragraph 1-30 for
this procedure.

n. Paint “IDLE" and “TRIM” adjustment screws with
a narrow band of brightly colored lacquer to “seal” the

adjustment.

0. Remove test equipment.

SERVICING

1-69. CLEANING, ENGINE AIR PASSAGES.

Cleaning of the air passages is intended for use on
engines displaying definite evidence of performance dete-
rioration due to accumulation of foreign material on
compressor blades and in air passages. Deterioration due
to this cause may be detected by repeated necessity to
increase military trim high-pressure rotor speed (N,) to
maintain constant corrected engine thrust. It is recom-
mended that the engine passages be cleaned if the rpm
required to obtain military rated thrust exceeds 1.7% rpm
above the engine adjusted data plate speed, or 102.75%
N, rpm (J75-P-17 engines). Refer to paragraph 1-60 to
determine adjusted data plate speed. The cleaning pro-
cedure should not be used except in cases where thrust
loss is definitely indicated. It will be necessary to remove
the engine from the airplane and install the engine in

a ground run test stand. Refer to T.O. 1F-106A-10 for
engine running in a test stand.

CAUTION

If the test stand concept differs from T.O.
1F-106A-10 equipment, it will be necessary to
remove the hydraulic pumps and the CSD
engine mounted gearbox. The service life of
these components can be shortened due to pos-
sibility of incorrect inlet and case pressures,
insufficient fluid in the cases, high fluid tem-
perature, or contaminated fluid. For hydraulic
pump removal information, refer to T.O.
1F-106A-2-3.
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For engine removal information, refer to paragraph 1-42. ticles cannot be positively identified by visual inspection,
For constant-speed drive engine mounted gearbox use the following chart to determine the kind of metal
removal information, refer to paragraph 9-10. For starter present:

removal information, refer to paragraph 5-21. For the

cleaning of engine air passages procedure, refer to T.O. WARNING

2}-175-6.

Exercise extreme care when working with acids.
Wear protective clothing and work in a well
ventilated area. If acid should come in contact
with the skin, wash immediately with water and
obtain medical attention at once.

1-70. IDENTIFICATION OF METAL PARTICLES.

When particles of metal are found in the fuel filter, fuel
screens, or oil screens, they may be either steel, tin, alumi-
num, magnesium, silver, bronze, or cadmium, When par-

METAL TO BE EQUIPMENT AND CHEMICALS
IDENTIFIED REQUIRED IDENTIFYING REACTION
Steel Permanent magnet. Steel or iron will be attracted by the
magnet.
Cadmium Solution of ammonium nitrate Place particles in ammonium nitrate
(NH4NO3), Military Specification solution. If all or any of the parti-
JAN-A-175. Solution to consist of cles dissolve in the solution, they are
two ounces aqueous (water) con- cadmium, Rinseand dryany remain-
taining 10% ammonium nitrate. ing particles before continuing with
next test.
Tin Clean soldering iron, heated to Drop particles on heated soldering
260°C (500°F) and tinned with iron. If particles mele and fuse with
50-50 solder (50% tin, 50% lead). the solder they are tin.
Aluminum Two ounces each of 50% by volume When a particle of aluminum is
hydrochloric acid (HCL), Federal placed in hydrochloric acid, it will
Specification O-A-86. fizz with a rapid emission of gas
bubbles and gradually disintegrate
and form a black residue (alumi-
num chloride ALCL,}.
NQOTE
Silver and bronze are not
noticeably attacked by hydro-
chloric acid (HCL).
Silver Concentrated nitric acid (HNO,), When a silver particle is placed in
Federal Specification O-A-88. nitric acid (HNO,) it reacts rather
slowly, producing a whitish fog in
the acid.
Bronze or Concentrated nitric acid (HNO,), When a bronze or copper particle
Copper Federal Specification O-A-88. is placed in nitric acid (HNO,) a
bright green cloud is produced.
Magnesium A source of open flame. When exposed to an open flame

magnesium will burn with a bright
white flash.

Never attempt to burn more
than a few particles of metal
suspected to be magnesium.
Magnesium powder or dust is
explosive.
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1.70. IDENTIFICATION OF METAL PARTICLES (CONT).

METAL TO BE
IDENTIFIED

Aluminum Silicone
Paint
NOTE
Aluminum silicone paint may

EQUIPMENT AND CHEMICALS
REQUIRED

A solution of sodium hydroxide
consisting of one pellet sodium
hydroxide to three cc’s of water.
Add the solution to a watch glass.

POWER PLANT GENERAL

IDENTIFYING REACTION

When aluminum silicone paint is
placed in sodium hydroxide there
will be a mild reaction in the form
of gas bubbles and some visible gas

be found on the main oil screen
in the form of silver colored
flakes, These flakes are mag-
netic and may be mistaken for
aluminum or silver. Use this
test to identify silver colored
flakes on the main oil screen.

1.71. SERVICING ENGINE LUBRICATION
SYSTEMS.

For engine lubrication system servicing instructions, refer
to Section VI.

1-72. SERVICING CONSTANT-SPEED DRIVE
LUBRICATION SYSTEM.

For the constant-speed drive lubrication system informa-
tion and servicing, refer to Section IX.

1-73. LUBRICATION, ENGINE COMPONENTS.

For engine component service lubrication, refer to
T.O. 1F-106A-2-2.

1-74. BLEEDING, HYDRAULIC SYSTEM.

Bleed the airplane hydraulic system following the
installation of the engine in the airplane. Refer to T.O.
1F-106A-2-3 for this procedure.

1.75. REPLACEMENT, HYDRAULIC SYSTEM LOW
PRESSURE FILTER ELEMENT. '

Clean or replace the hydraulic system low-pressure filter
element after first engine ground run following installa-
tion of the engine in the airplane. Refer to T.O.
1F-106A-2-3 for this procedure.

1-76. PRESERVATION, GENERAL.

For extended periods of airplane inactivity, it is neces-
sary that the engine fuel and oil systems, and the
constant-speed drive oil system be preserved. The period
of inactivity can fall in one of three categories as deter-
mined by maintenance control personnel prior to begin-
ning of the inactivity period. These periods of airplane
inactivity can be 1 to 28 days, 28 to 119 days, or beyond
119 days. For the inactivity period of 1 to 28 days, no
preservation is required. However all inlet, exhaust, vent,
drain and service openings should be covered to prevent
entry of moisture and foreign materials. For the inactivity
period of 28 to 119 days, preservation of the systems will
be required as outlined in following paragraphs. For pres-

as the particles change to sodifum
aluminate. When aluminum chips
are placed in sodium hydroxide the
reaction will be much more active
with more gas bubbles forming and
more gas visible. When silver parti-
cles are placed in sodium hydroxide
there will be no reaction.

ervation bevond 119 days, the procedure for the 28 to 119
days period will be conducted, then the engine will be
removed from the airplane.

NOTE
During preserving procedures, it is necessaty to
air motor the engine. Refer to paragraph 5-13
for the air motoring procedure.

The engine will be prepared for storage and installed in
a shipping container in accordance with T.0O. 2J-1-18.

1-77. PRESERVATION, ENGINE OIL SYSTEM
(28 TO 119 DAYS).

a. Prepare engine for ground run operation. Refer to
paragraph 1-25 for this procedure. Remove constant-
speed system drive shaft to prevent generator oil flooding.
Refer to paragraph 9-4 for engine mounted gearbox con-
ditioning and operational limitations which must be fol-
lowed during this operation. Check engine starter oil
level; service as required.

b. Place drainage receptacles under engine oil tank
drain, N, accessory section case drain, and the engine
air-oil cooler and engine fuel-oil cooler drains.

c. Motor engine with starter until oil pressure and
engine rpm is indicated; disengage starter. Open drains
and allow oil to drain to a slow drip.

d. Open drains. Motor engine with starter, permitting
scavenge pumps to clear engine. Disengage starter when
steady flow from drains ceases.

CAUTION

Do not exceed starter operation limitation of
90 seconds in a 20 minute period.

e. Clean and reinstall main oil strainer. Refer to para-
graph 6-41 for this procedure.

f. Close and secure all oil drain points.
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CAUTION

When installing the engine oil drain plug in
the N, accessory case drain, a maximum of
75 to 100 inch-pounds torque shall be used.
Do not over torque and strip accessory case
threads.

g. Fill engine oil tank to “FULL” mark on dip stick
with oil, Military Specification MIL-L-7808.

h. Motor engine with starter until oil pressure is indi-
cated; disengage starter. Reinstall constant-speed system
drive shaft. Disconnect coupled engine mounted gear

T.0. 1F-106A-2-4

box oil “in” and “out” lines at quick disconnect fittings.
Reconnect lines to the constant-speed remote gear box.

NOTE
Preservation of the constant-speed drive system
should be conducted at this time. Refer to para-
graph 1-81 for this procedure.

i. Start engine and operate at idle. Refer to paragraph
1-26 for this procedure.

j. With engine pressures and temperatures stabilized,
advance throttle to 75% rpm. Operate at this setting for
5 minutes; shutdown engine. Refer to paragraph 1-30
for engine shutdown procedure.

1-78. PRESERVATION, ENGINE FUEL SYSTEM (28 to 119 days).

1-79. Equiment Requirements.

FIGURE NAME TYPE ALTERNATE USE AND APPLICATION
1-6 External High-Pressure Air SE 0704-801 Equivalent. To provide sufficient air sup-
Compressor. (4310- ply for combustion starter air
697-0858) motoring operation.
Referto T.O.  High-Pressure Air MC-11 SE 0704-801 To provide air supply for
1F-106A-2-3 Compressor. (4310-541- (4310-697- combustion starter air motor-
7060) 0858) ing operation.
Referto T.O.  Generator Set (Gas). 8-96026-801 8-96026 To energize electrical sys-
1F-106A-2-10 AF/M32A-13  AF/M32M-2 tems on aircraft equipped
(6115- (6115-617- with special quick disconnect
583-9365) 1417) receptacle.
Generator Set (Elec). 8-96025-803 8-96025-805
AF/ECU- A/M24M-2
10/M (6125-628-
(6125-583- 3566)
3225)
8-96025
AF/M24M-1
(6125-620-
6468)
Generator Set. MC-1 To energize electrical sys-
(6125-500- tems (except AWCIS) on air-
1190) craft equipped with standard
AN receptacle and on others
MD-3 by using adapter cable
(6115-635- 8-96052.
5595)
Adapter Cable. 8-96052 To connect MC-1 and MD-3
(6115- units to aircraft equipped
557-8548) with special quick disconnect

1-90
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FIGURE

NAME

Engine Inlet Duct Screens.

Wheel Chocks.

T.0. 1F-106A-2-4

TYPE ALTERNATE

8-96176-1-2

-1(1730-650-
1413)

-2(1730-646-
8903)

P/N42D-
65942
(1730-294-
3695)
Class 19A or
equivalent.

P/N50D-6602

POWER PLANT GENERAL

USE AND APPLICATION

To prevent foreign material
from entering ducts during
engine ground run.

To chock landing gear wheels.

To chock landing gear wheels

(1730-268- during ice and snow condi-
9822) tions.
Class 10A
Variable controlled pressure To flush and preserve engine
flusbing oil source of 5 to fuel system.
25 psi(Flushing oil Military
Specification  MIL-O-6081,
grade 1010).
Variable controlled dry air To aid in preservation of
pressure source of 0 to 60 psi afterburner igniter valve.
(2).
Variable controlled preserv- To preserve afterburner
ing source of 0 to 10 psi (2) igniter valve.
(Preserving oil Military
Specification MIL-C-6529A).
Dehydrating Agent. (52, one S Mi!?af}’. Equivalent To preserve engine area.
d bags. pecification
pound bags.) MIL-D-3464,
type 5,
_ grade A
Humidity Indicators AN7511-1 Equivalent To provide visual indication
of fuselage area preservation
condition.
Stop Watch. A-8 Equivalent To time depreserving
(6645-557- operation.
0322)

Drain Receptacles.

Intercommunication
Equipment.

Fire-fighting Equipment.

To catch drainage fluids dur-
ing preserving procedure.

For contact from cockpit to
ground observers.

To extinguish flames in case
of fire.

1-80. Procedure.

b. Disconnect signal line from main fuel control unit
where it attaches to pressurizing and dump valve; leave
dump valve connection open to atmosphere. Cap signal
line from main fuel control unit.

a. Place 5 gallon drain receptacle under fuel pressut-
izing and dump valve overboard drain.

1-91
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¢. Remove upper aft plug from right side of after-
burner fuel control; install drain hose. Place 5 gallon
drain receptacle under drain hose.

NOTE
Some fuel will spray out tailpipe during engine
air motoring.

d. Disconnect and cover engine fuel inlet line at
engine fuel pump inlet port. Remove constant-speed
system drive shaft.

NOTE
Refer to paragraph 9-4 for engine mounted
gearbox conditioning and operational limita-
tions which must be followed during this opera-
tion.

e. Connect 5 to 25 psi pressure source of flushing
oil, Military Specification MIL-O-6081, grade 1010, to
the engine fuel pump inlet port.

f. Remove engine ignition power fuse from main
wheel well fuse panel.

g. Check that fuel control and afterburner control
fuses on nose wheel well fuse panel are installed.

h. Place controls in following position:

1. Fuel valve selector “OFF”
2. Fuel boost pump switches “QFF”
3. Fuel control switch “NORMAL”
4. Throttle “OFF”

i. With engine starter applicable air source con-
nected to the airplane, depress ignition button and
move throttle to ““START"’ position; start stop watch.
Starter shall motor engine. Ignition button to be de-
pressed during entire procedure.

j. Move throttle to “OFF;” ignition shall not occur.

Advance throttle to “MIL POWER.”

1. After 15 seconds move throttle to afterburning.
2. After 25 seconds move throttle to “MIL
POWER.”
3. After 30 seconds place fuel control switch in
emergency.
4. After 40 seconds place fuel control switch in
normal.

5. Move throttle to “OFF,” then to full forward
position at a slow steady rate; 5 seconds for full
quadrant travel.

6. When stop watch reads 60 seconds, move throttle
to “OFF” and release ignition button. Starter
operation shall cease. Shut off gas turbine com-
pressor; remove electrical power from airplane.

NOTE

During this procedure a minimum of 3 gallons
of fluid should drain from the dump valve and
2 gallons from the afterburner manifold.

1-92
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k. Remove flushing equipment from engine, reconnect
lines.

1. Drain engine oil tank and engine N, accessory sec-
tion of oil; close tank drain and reinstall accessory section
drain plug.

CAUTION

When installing the N, accessory section drain
plug, use only a maximum of 75 to 100 inch-
pounds torque to prevent strippi g of accessory
case threads.

m. Remove and clean fuel system filters and screens.
Refer to Sections II and III for these procedures.

n. Remove the following lines from the afterburner
igniter valve:

1. Fuel supply line.

2. Tailpipe drain line.

3. Fuel discharge line.

4. Air supply line from diffuser case.
5

. Air line from exhaust nozzle control open line.

NOTE
Refer to T.O. 2]-J75-6 for line identification.

0. Connect controlled variable air pressure source of
0 to 60 psi where air supply line from diffiuser case nor-
mally attaches to igniter valve. Apply 60 psi air pressure,

p. Using a 0 to 10 psi controlled pressure source of
preserving oil, Military Specification MIL-C-65294,
type III, connect preserving oil source to fuel inlet
port of igniter valve. Apply 8 to 10 psi oil pressure.
When oil flows freely from igniter valve drain fitting,
reduce air pressure to 5 to 10 psi.

q. Oil flow will decrease from drain fitting and oil
will start to drip from igniter valve fuel discharge port.

When oil flow decreases ar fuel discharge port, repeat

te 39

steps “0” and “p.”
r. Adjust air and oil pressure to 10 psi.

s. Connect second O to 10 psi controlled pressure
source of preserving oil, Military Specification MIL-
C-6529A, type III, to exhaust nozzle air line port on
igniter valve. Raise oil pressure to 8 to 10 psi; reduce
oil pressure to zero.

t. Repeat step “s.” Remove oil source connected in
step “s.” Allow oil to drain from igniter valve. Reduce
first oil source pressure and atr pressure to zero; remove
air and oil line. Allow oil to drain from igniter valve into
a receptacle. Reconnect engine lines to igniter vaive.

u. If engine is to remain in the airplane, perform the
following:
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1. Install dehydrating agent, Military Specifica-
tion MIL-D-3464, Type 5, Grade A in one
pound bags in engine and duct areas. Distrib-
ute 26 pounds throughout engine compartment.
Distribute 13 pounds in engine air inlet ducts,
and 13 pounds in engine exhaust duct. Record
amount of dehydrating agent placed in each
area.

2. Seal engine intake, exhaust, vent, and drain
openings, and boundary layer bleeds. Humid-
ity indicators and inspection windows to be
provided at intake and exhaust ducts.

3. Checking of preserved unit to be made at 2
week intervals if airplane is stored outside,
or every 30 days if stored inside.

1.81. PRESERVATION, CONSTANT-SPEED DRIVE
OIL SYSTEM (28 TO 119 DAYS).

At the time of engine preservation, it will be neces-
sary to also preserve the constant-speed oil system.
Just prior to the engine preserving run, perform the
the following procedure:

a. Drain the constant-speed system oil tank only.
Refer to Section IX for this procedure.

b. Fill the constant-speed system oil tank with oil,
Military Specification MIL.-1L-7808.

1.82, DEPRESERVATION, GENERAL.

For an airplane inactivity period of 1 to 28 days, depreser-
vation of the engine fuel and oil systems, and the constant
speed drive system is not required. However all covers
should be removed from the inlet, exhaust, vent, drain
and service openings and the areas checked for normal
operating condition. For an inactivity period of 28 to
119 days, the previously listed systems are preserved and
will require depreserving action. The following para-
graphs outline the steps necessary to depreserve these

1-85. Equipment Requirements.

POWER PLANT GENERAL

systems. These procedures also apply to a new engine,
engine preserved for a period beyond 119 days, a new
fuel control, or a new constant-speed drive unit after
being installed in the airplane.

1-83. DEPRESERVATION, ENGINE OIL SYSTEM,

a. Place drain receptacles under the oil tank drain, N,
accessory section oil drain, fuel-oil cooler oil drain, and
air-oil cooler drain.

b. With drains open, allow preserving oil to drain to
slow drip.

¢. Remove engine oil strainer and clean. Refer to para-
graph 6-41 for this procedure.

d. Reinstall oil strainer and all plugs removed for the
draining procedure.

CAUTION

When installing oil drain plug in the N, acces-
sory case, torque plug to maximum of not more
than 75 to 100 inch-pounds to prevent stripping
of accessory case threads.

e. Service engine oil tank.

1.84. DEPRESERVATION, ENGINE FUEL SYSTEM,

When depreserving an installed engine, or when in-
stalling a new control unit, or installing a preserved
engine in the airplane, it is necessary that the pre-
servative oil be flushed from the engine fuel system
with engine fuel, prior to engine operation. An 8 hour
soaking period after the flushing process is not re-
quired; however, if malfunction, erratic operation, or
leakage by the shaft seals is encountered during
initial operation, assure that the system is filled with
fuel and allow the system to soak for 8 hours, and
then recheck the operation prior to rejecting a compo-

nent of the system.

FIGURE NAME TYPE ALTERNATE USE AND APPLICATION
RefertoT.O.  High-Pressure Air MC-11 SE 0704-801 To provide air supply for
1F-106A-2-3 Compressor. (4310-541- (4310-697- combustion starter air motoz-

7060) 0858) ing operation.
Referto T.O0.  Generator Set (Gas). 8-96026-801 8-96026 To energize electrical sys-
1F-106A-2-10 AF/M32A-13 AF/M32M-2  tems on aircraft equipped
(6115- (6115-617- with special quick disconnect
583-9365) 1417) receptacle.
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1-85. Equipment Requirements (Cont).

FIGURE NAME

Generator Set (Elec)

Generator Set.

Adapter Cable.

Engine Inlet Duct Screens.

Wheel Chocks.

Stop Watch.

Drain Receptacles.

Intercommunication

Equipment.

Fire-fighting Equipment.

T.0. 1F-106A-2-4

TYPE

8-96025-803
AF/ECU-
10/M
(6125-583-
3225)

8-96052
(6115-
557-8548)

8-96176-1-2

-1(1730-650-

1413)

-2(1730-646-

8903)
P/N42D-
65942
(1730-294-
3695)

Class 19A or

equivalent

P/N
50D6602
(1730-268-
9822)
Class 10A

A-8
(6645-557-
0322)

ALTERNATE

8-96025-805

A/M24M.-2

(6125-628-
3566)

8-96025
AF/M24M-1
(6125-620-
6468)

MC-1
(6125-500-
1190)

MD-3
(6115-635-
5595)

Equivalent

USE AND APPLICATION

To energize electrical systems
(except AWCIS) on airctaft
equipped with standard AN
receptacles and on others by
using adapter cable 8-96052.

To connect MC-1 and MD-3
units to aircraft equipped
with special quick disconnect
receptacle.

To prevent foreign material
from entering ducts during
engine ground run.

To chock landing gear wheels.

To chock landing gear
wheels during ice and snow

conditions.

To time depreserving

operation.
To catch drainage fluids dur-
ing depreserving procedure.

For contact from cockptt to

ground observers.

To extinguish flames in case
of fire.
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1-86. Procedure
The following procedure is used to depreserve the
engine fuel system while the engine is installed in the
airplane:

a. Disconnect fuel pressurizing and dump valve sens-
ing line at the fuel control. Cap fitting on fuel control
and leave sensing line open to atmosphere.

b. Place drain receptacle under fuel pressurizing and
dump valve drain, and the afterburner duct drain.

¢. Connect external ac and dc power to airplane recep-
tacles. Refer to T.O. 1F-106A-2-10 for this procedure.

d. Prepare combustion starter for air motoring. Refer
to paragraph 5-13for this procedure. Check starter oil
level; service as required.

e. Remove constant-speed system drive shaft to pre-
vent generator oil flooding. Refer to paragraph 9-4 for
engine mounted gearbox conditioning and operational
limitations which must be followed during this operation.

NOTE
Check that requirements for engine oil system
depreserving have been accomplished.

f. Check that the following fuses are installed:
1. “EXT PWR”
2. “FUEL CONT”
3. “AB CONT” Nose wheel well fuse panel.
4. “LH FUEL VALVE

Main wheel well fuse panel.
Nose wheel well fuse panel.

SHUTOFF” Cockpit LH fuse panel.
5. “RH FUEL VALVE

SHUTOFF” Cockpit LH fuse panel.
6. “FWD FUEL VALVE

SHUTOFF” Cockpit LH fuse panel.

CAUTION

Check that engine ignition fuse has been
removed.

g. Place the following switches in the position
indicated:

1. Fuel Control “NORMAL”
2. Fuel selector valve “ENGINE”
3. Fuel Boost pumps (2) “ON”

one left, one right

h. Move throttle lever to “START.” Depress ignition
button and hold in the depressed position during the
period of starter operation.

i. With ignition button depressed, move throttle to
“OFF"” then to ‘“‘MIL POWER’ position. Use stop
watch to check operation.

POWER PLANT GENERAL

CAUTION

If engine oil low pressure warning light does
not extinguish, release ignition button and
move throttle lever to “OFF” position. Investi-
gate and correct cause of malfunction.

j. After cranking engine with throttle ac “‘MIL
POWER’ for approximately 30 seconds, place fuel
control switch in “EMERGENCY”’ position.

k. After total elapsed time of 40 seconds, move fuel
control switch back to “WORMAL” position.

I. Move throttle to “OFF” position then to full power
position (take 5 seconds for full quadrant travel). At
60 seconds, release “IGNITION” button and return
throttle to “OFE.”

NOTE
During the depresetrvation operation, a mini-
mum of 3 gallons of oil-fuel mixture should

drain from the dump valve. If minimum amount
of liquid does not drain, repeat depreserving
procedure.

m. Remove drain hoses, reconnect fuel lines, and shut
down gas turbine compressor.

n. Install engine ignition fuse in main wheel well fuse
panel.

0. Allow fuel to remain in fuel control unit a mini-
mum of 8 hours.

p- Remove and clean the following engine filters.

1. Fuel pump strainer. See figure 2-7.

2. Fuel control filter. See figure 2-7.

3. Fuel pressurizing and dump valve screen. See
figure 2-8.

g. Reinstall constant-speed system drive shaft. Re-
fer to Section IX for this procedure. Disconnect cou-
pled engine mounted gearbox oil “'in’’ and "‘out’’ at
quick discomnect fittings. Reconnect lines to the
constant-speed remote gearbox.

r. Perform engine run and operational check. Refer
to paragraph 1-25 for this procedure.

NOTE
Check that requirements for depreserving of the
engine oil system and the constant-speed drive
system have been accomplished before running
the engine.

1-87. DEPRESERVATION, CONSTANT-SPEED
DRIVE SYSTEM.

a. Drain and prime the constant-speed oil system. Refer
to Section IX for this procedure.
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b. After the first engine run, check the constant-speed oil tank for oil level to the “*FULL’ mark on the dip stick.

Refer to Section IX for this procedure.

EXTREME WEATHER CONDITIONS

1-88. GENERAL.

Airplanes stationed in arctic or desert regions are sub-
ject to extreme temperature and weather conditions and
will require special precantionary measures during
maintenance.

1.89. HOT WEATHER OPERATION.

During hot weather operations, normal starting proce-
dures will be used. Temperatures will possibly be on the
high side of operating ranges. This will require that
engine ground run operations be accomplished as rapidly
as possible.

1-90. COLD WEATHER GPERATION.

1-91. Engine Fuel System.

As atmospheric temperatures are reduced, the solubility
of water in fuel is also reduced. This results in water
separating from fuel and settling in low points of fuel

system accessories and equipment. With the occurance of
freezing temperatures, this water will freeze, causing
malfunction of the fuel system. Water in fuel will also
freeze, forming needle-shaped crystals that may be found
in fuel strainer. This will restrict fuel flow and in severe
cases will completely clog the strainer. To remedy this
condition, heated air must be applied to the engine and
fuel system components. Use ground heating unit 8-96106
or 8-96107.

CAUTION

Continue heat application for sufficient time to
insure positive removal of all ice. Fuel flow at
engine start may cause any remaining lumps of
ice to slip and block fuel passages. All fuel fil-
ters, screens, and fuel supply system low points
must be inspected and drained after application
of heat.

1-92. Engine Qil System.

Icing conditions may exist in the oil system at the same
time as in the fuel system. During cold weather, an air-
plane left outside after engine run will have greater
possibility of water in the fuel and oil systems due to
condensation. In the event that ice conditions are sus-
pected, the airplane should be placed in a heated area
for a period of time sufficient to warm the affected areas.

1-93. Engine Cold Weather Operating

Procedures.

Starting of the engine during cold weather will be con-
ducted in the normal manner. Operate the engine at idle
for 2 minutes before advancing the throttle. Upon com-
pletion of operations, the engine will be shutdown in
the normal manner.

NOTE
Because of low ambient temperatures, thrust
developed by the engine will be noticeably
greater than normal. Refer to engine trim pro-
cedure to compute thrust limits for the ambient
temperature.
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