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INTRODUCTION

PURPOSE AND SCOPE.

This technical manual is one of a series providing
maintenance instructions for the F-15C and F-15D
aircraft. Maintenance instructions are compatible with
the provisioning of spare parts, test equipment and
special tools.

Section I of this manual contains general description,
principles of operation, sequence of operation and
support equipment of the complete engine starting
system. Section II contains pertinent information
relating to the JFS hydraulic start system. Section III
has specific information relating to the JFS and the JFS
fuel system. Section IV contains detailed information
relating to the CGB and the JFS/CGB oil system.
Section V has pertinent information relating to the
AMAD system and the LDM system. Sections II thru
V also contain primary subsystem information such as;
description and principles of operation, line replaceable
units, special maintenance requirements, consumable
materials and support equipment.

Five digit codes used throughout this publication to
identify equipment manufacturer may be designated as
Mfg. Code, FSCM or CAGE.

APPLICABILITY NOTATIONS.

Information and instructions contained in this manual
unique to one model are identified as F-15C and
F-15D. Data applicable to specific aircraft within a
series are identified by aircraft serial numbers.

IMPROVEMENT REPORTS.

Recommendations for improvements to prescribed
requirements and procedures will be submitted on
AFTO Form 22, Technical Order System Publication
Improvement Report per 00-5-19 and RSAF
TO 00-35D-54 to WR-ALC/LFI, 296 COCHRAN
STREET, ROBINS AFB, GA 31098-1622.

GLOSSARY.

Nonstandard abbreviations and symbols are described
below. All abbreviations and symbols used in the
maintenance  manual set are described in
TO SRIF-15C-2-00GV-00-1.

AMAD Airframe mounted accessory drive

CFT Conformal fuel tank

CGB Central gearbox

ESS Essential

GCU Generator control unit

IDG Integrated drive generator

JES Jet fuel starter

LDM Limited duty mode

LRU Line replaceable unit

PC Power control system

PMG Permanent magnet generator

PPH Pounds per hour

PSID Pounds per square inch
differential

AP Differential pressure

RECORD OF APPLICABLE TIME
COMPLIANCE TECHNICAL ORDERS.

The record of applicable time compliance technical
orders is a list of all TCTO which affect the technical
content (text or illustration) of this manual. Only
current TCTO are listed. A TCTO is deleted from the
list when any of the below occurs:

a. The equipment configuration to which the
TCTO is applicable is no longer covered in the manual.

b. The TCTO is rescinded.

c. The TCTO is superseded or replaced.



Record of Applicable Time Compliance Technical Orders

TCTO No. Title TCTO
Date
SR1F-15-922 Increased JES Hydraulic Start Energy and Additional JFS 4 May 90
Accumulator Power Source for Emergency Gear Extension
(ECP MDA-F15-1563, 1839)
SRI1F-15-977 F-15 Fire Detection for the After Burner Section 8 Mar 91
(ECP MDA-F15-1851)
2JA3-50-505 Jet Fuel Starter Fuel Control Unit Upgrade 15 Apr 01
2JA16-3-506 Improved AMAD Starter Cut-Out Switch Governor Redesign 3 Jul 86
2JA16-3-512 The Removal of Left Hand AMAD Limited Duty Mode (LDM) on 1 May 92
E-15 Series Aircraft
SR1F-15-1210 | Limited Duty Mode Deactivation F-15A/B/C/D Aircraft 30 May 93
SR1F-15-1253 | JES Exhaust Duct Replacement (ECP 2437-M) 3 Jan 94
2JA16-3-518 Left Hand Airframe Mounted Accessory Drive Pride Upgrade 15 Apr 01
2JA16-3-517 Right Hand Airframe Mounted Accessory Drive Pride Upgrade 15 Apr 01
2JA3-50-506 Jet Fuel Starter Pride Upgrade 15 Apr 01
2JA16-2-509 Central Gearbox Pride Upgrade 15 Apr 01

Vi




SECTION I
ENGINE STARTING SYSTEM

1-1. SYSTEM FUNCTIONAL DESCRIPTION.

1-2. DESCRIPTION.  This section  contains
description and principles of operation for the engine
starting system shown in figures 1-1, 1-2 and 1-3 for
the F-15C and F-15D aircraft.

1-3. The engine starting system combines hydraulic,
electrical and manual controls for JES starting and
engine starting.

1-4. Engine Starting Hydraulic Control System.
When the JET FUEL STARTER control handle is
pulled, the hydraulic start system receives hydraulic
pressure from either of two accumulators. The pressure
drives a hydraulic start motor, providing initial rotation
of the jet fuel starter (JFS). The control handle is in the
cockpit and the accumulators are in door 88L. To open
door 88L with a conformal fuel tank installed, door
567L must be opened first. The start motor is on the
central gearbox (CGB) in door 83.

1-5. Engine starting is regulated by the throttle
fingerlifts which control the central gearbox (CGB)
hydraulic clutch control valve. This valve, on the CGB,
provides 350 psi control oil to the CGB isolation
decouplers and the CGB clutch for engine starting. The
valve contains an electrically energized torque motor, a
flapper valve and control nozzles, a three spool director
valve, a primary shuttle valve, a limited duty
solenoid (CGB 386720-4-1), a limited duty shuttle
valve (CGB 386720-4-1), a clutch programmer orifice
and bellows, and a drain check valve.

1-6. The torque motor controls the decoupler selection
by actuating the flapper valve and moving the normally
centered director spool valve to open the decoupler
port to the 350 psi supply pressure depending on which
fingerlift was raised. The primary shuttle wvalve
provides a hydraulic interlock to prevent both isolation
decouplers from being pressurized simultaneously. The
clutch programmer orifice and bellows restricts the
pressure to the clutch and JES fuel control port to make
sure the isolation decouplers are extended before the
CGB clutch is engaged or the fuel control pressure
switch is actuated.

1-7. For right engine starting, control oil pressure is
applied through the limited duty shuttle
valve (CGB 386720-4-1) with the limited duty
solenoid (CGB 386720-4-1) deenergized, while the
primary shuttle valve locks out the left decoupler by

closing the pressure port.

1-8. Engine Starting Electrical Control System. The
permanent magnet generator (PMG) supplies the
electrical requirements for the engine starting system.
The PMG, power turbine overspeed switch and oil
pump, right decoupler position switch
(CGB 386720-4-1), CGB hydraulic clutch control
valve and hydraulic start motor are mounted on the
central gearbox in door 83. The JFS fuel control, JFS
two-speed switch, generator control unit (GCU), JFS
ignition unit and igniter plug are mounted on the JFS in
door 94. An integrated drive generator (IDG), a utility
hydraulic pump, power control (PC) hydraulic pump
and an oil pump and start cutout switch are mounted on
each AMAD in doors 85 L and R.

1-9. The PMG is a single phase, ac generator with a 10
pole permanent magnet rotor. The dual stator has a
high voltage start winding and a low voltage load
winding. Before TO 1F-15-922, aircraft wiring
connects the PMG to the GCU. After TO SRIF-15-
922, aircraft wiring connects the PMG to the GCU and
to the ignition unit through the JFES run relay. The GCU
rectifies and filters the PMG load voltage and before
TO SRIF-15-922, it applies PMG start ac voltage to
the JFS ignition unit. The GCU has a voltage regulator,
rectifiers/filters, overvoltage protector and a start
sequence relay.

1-10. The JFS ignition unit is a 1.5 joule, high voltage,
capacitor discharge unit with an intermittent duty cycle
rating of 10 seconds on and 10 minutes off. The
ignition unit provides a minimum spark rate of 2.6
sparks per second at 10vac, 360 Hz. The ignition unit is
connected through a shielded, high voltage ignition
cable to a single igniter plug in the JFS combustor. The
gas generator two-speed switch is connected to the gas
generator power output shaft on the JFS. The 50
percent contacts of the switch close and complete a
circuit to the STARTER-READY light in the cockpit
when the JFS is at 50 percent speed. If the gas
generator exceeds 110 percent, the contacts open,

80-00-00
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providing a safety cutoff, should the JFS overspeed.
The 110 percent power turbine overspeed switch and
pump is on the CGB. The centrifugal switch senses JES
power turbine speed. If the power turbine develops an
overspeed condition the switch contacts open and shuts
down the JFS.

1-11. The JFS control relay, JES ready relay and the
fire extinguisher bus control relay are in door 6L. The
JES control relay prevents cycling of the JES control
system if a malfunction should develop. The JFS ready
relay when energized, applies 28vdc to the JFS/ESS
28VDC circuit breakers. See figure 1-3. The fire
extinguisher bus control relay keeps the fire
extinguisher bus powered to 14vdc on JFS shutdown.
The JFS wvoltage output relay is on the no. 3
miscellaneous relay panel. This relay is voltage
sensitive and will energize after 16 vdc is applied to the
JFS voltage output relay with a time delay of 100 to
200 milliseconds BEFORE TO SR1F-15-922 and 800
to 1200 milliseconds AFTER TO SR1F-15-922. The

80-00-00
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relay provides a circuit through the overspeed and
cutout switches to the control winding of the JFS
control relay.

1-12. AFTER TO SR1F-15-922 the JES control timer
and JFS run relay was added. The JES run relay will
keep power supplied to the JES ignition unit until the
JES control timer (a 1.5 second delay to operate relay)
energizes.

1-13. The STARTER switch, STARTER-READY
light and ENG MASTER switches are on the ENGINE
control panel in the cockpit. The STARTER switch
controls the voltage to the JFS fuel shutoff valves. The
STARTER-READY light comes on when the JFS is at
50 percent and indicates the JFS is ready for an engine
start. The ENG MASTER switches activate the engine
starting circuits.
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52Z-C007  ESSENTIAL BUS CIRCUIT BREAKER PANEL {24-50--12)
REF DES | zomE NOMENCLATURE BUS
11c80008 | ke R AMAD SEL 28vDC JFS/ESS 28VDC
1eecos | w4 L AMAD SEL 28vDE JFS/ESS 2BVIG
120BC010 | 43 L ENG FUEL SOV 28vDe ENG CONT/ESS 28VDC
12080011 | K3 R ENG FUEL 50V 28vDC €NG CONT/ESS 28VDC
2ceco0a | M4 AMAD F DET SVS 28VDC JFS/ESS 20vDC
2468001 | L4 AMAD F EXT SYS 28VDC FIRE EXT 28VDC
16CBC00 | Ha UTILITY FLOOD LT/ 28VDC JFS/ESS 20VRC

FTIT WARN
78cBCM1Z | G4 INTERCOM 2BVDE JFS/ESS 28VDC
TOGR26-02-01

Figure 1-3. Engine Start System Circuit Breakers (Sheet 1 of 2)
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1-14. PRINCIPLES OF OPERATION. With the
STARTER switch to ON, pulling the JET FUEL
STARTER control handle in the cockpit applies
accumulator pressure to the hydraulic start motor and
the JFS/PMG is rotated. This rotation produces a
voltage for ignition and fuel valves. The JFS
accelerates when lightoff occurs and the STARTER-
READY light comes on. After the JFS stabilizes at
idle, the JFS is ready for engine starting. When the
ENG MASTER switch is set to ON and the throttle
fingerlift is raised, the left or right isolation decoupler
extends, depending on the side selected. The JES
accelerates to 100 percent speed and the AMAD/
engine cranks. After engine lightoff and acceleration of
50 to 54 percent (BEFORE TO 6JA16-3-506) or 41 to
43 percent (AFTER TO 6JA16-3-506) N, rpm, the
AMAD start cutout switch opens and the JFS returns to
idle speed. After the second engine arrives at starter
cutout speed the JES shuts down automatically.

1-15. JFS Starting Sequence. See figure 1-4. The
JES is started by setting the STARTER switch on the
ENGINE control panel to ON and pulling the JET
FUEL STARTER control handle. The control sequence
is started when JFS accumulator discharge pressure is
applied to the hydraulic start motor and the JES/PMG
rotates. As PMG rotation increases, ac voltage is
applied to the GCU from the generator start and load
windings. BEFORE TO SR1F-15-922, the start voltage
is connected through the GCU start sequence relay to
the ignition exciter unit. AFTER TO SRI1F-15-922, the
start voltage is connected through the JFS run relay to
the ignition unit. The load voltage is connected through
the GCU rectifier and filter to the JES control circuits.
When this rectified voltage is at 16vdc, the voltage
sensitive JFS voltage output relay energizes. A circuit
is completed through the series connected gas
generator and power turbine overspeed switches, and
the parallel connected left and right AMAD start cutout
switches to the JFS control relay.

1-16. BEFORE TO SRI1F-15-922, the control relay
applies 28vdc from the GCU, through the STARTER
switch, to the JFS fuel shutoff valves. With fuel and
ignition at the JES combustor, lightoff occurs. The JES
accelerates, releasing the start motor and providing
increased PMG rotation. When 25 vac output is arrived
at, the GCU start sensor energizes the start sequence
relay, removing start voltage from the ignition unit.
When the gas generator 50 percent switch actuates,
28vdc is applied to the STARTER-READY light and
the JFS ready relay. The ready relay energizes and

isolates the ENG CON/TESS 28VDC bus from the
JES/ESS 28VDC bus to prevent the PMG from
paralleling with the integrated drive generators. The
ready relay also applies 28vdc to the JFS/ESS 28VDC
bus. The JFS/CGB accelerates to idle speed and is
ready for engine starting.

1-17. AFTER TO SRIF-15-922 the control relay
applies 28vdc from the GCU, through the STARTER
switch, to the JFS fuel shutoff valves. With fuel and
ignition at the JFS combustor, lightoff occurs. The JFS
accelerates, releasing the start motor and providing
increased PMG rotation. Approximately 1000
milliseconds after 16 vdc is applied to the JFS voltage
output relay it will energize. The JFS control timer will
energize 1.5 seconds after the voltage output relay
energizes. This will energize the JFS run relay and it
will remove power from the ignition unit, stopping
ignition. When the gas generator 50 percent switch
actuates, 28vdc is applied to the STARTER-READY
light and the JFS ready relay. The ready relay energizes
and isolates the ENG CONT/ESS 28VDC bus from the
JES/ESS 28VDC bus to prevent the PMG from
paralleling with the integrated drive generators. The
ready relay also applies 28vdc to the JFS/ESS 28VDC
bus to prevent the PMG from paralleling with the
integrated drive generators. The ready relay also
applies 28vdc to the JFS/ESS 28VDC bus. The JES/
CGB accelerates to idle speed and is ready for engine
starting.

1-18. Right Engine Starting Sequence. See figures 1-5
and 1-6. With the JFS running at idle speed, 28vdc is
available from the JES/ESS 28VDC bus through the R
AMAD SEL circuit breaker. When the R ENG
MASTER switch is set to ON, the right engine master
relays no. 1 and no. 2 energize. This applies 28vdc
through the right AMAD oil pump and start cutout
switch to the right engine start switch. When the right
throttle fingerlift is raised (start switch actuated) 28vdc
is directed through the deenergized left AMAD select
control relay to the right AMAD select control relay
which energizes. With the right AMAD select control
relay energized, 28vdc energizes the right coil of the
CGB hydraulic clutch control valve. Simultaneously,
28vdc is now applied through the right AMAD oil
pump and start cutout switch, keeping 28vdc on the
right AMAD select control relay when the fingerlift is
released.

80-00-00
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1-19. With the CGB hydraulic clutch control valve
energized, CGB control oil pressure extends the right
isolation decoupler into the AMAD pawl carrier. With
increased oil pressure, the CGB clutch engages and the
JFS fuel control clutch pressure switch actoates,
causing 28vdc to be applied to the JFS acceleration
control valve. The right AMAD/engine is coupled to
the CGB and the JFS accelerates to maximum speed.
After engine lightoff and acceleration to starter cutout
speed (BEFORE TO 2JA16-3-506 50 to 54 percent N,

rpm AFTER TO 2JA16-3-506 41 to 43 percent N,

rpm), the right AMAD oil pump and start cutout switch
actuates. This removes 28vdc from the right AMAD
select control relay and the CGB hydraulic clutch
control valve. Now 28vdc is applied to energize the
right engine run relay. With 28vdc removed from the
control valve, CGB control oil pressure is removed
from the right isolation decoupler, CGB clutch and the
fuel control pressure switch. This action decelerates the
JFS back to idle and decouples the CGB from the right
AMAD/engine.

1-20. Left Engine Starting Sequence. See figures
1-5 and 1-6. With the JFS running at idle speed, 28vdc
is available from the JFS/ESS 28VDC bus through the
L AMAD SEL circuit breaker. When the L ENG
MASTER switch is set to ON, the left engine master
relay no. 1 and no. 2 energize. This applies 28vdc
through the left AMAD oil pump and start cutout
switch to the left engine start switch. When the left
throttle fingerlift is raised (start switch actuated), 28vdc
is directed through the deenergized right AMAD select
control relay, to the left AMAD select control relay
which energizes. BEFORE TO [F-15-1210, 28vdc is
applied through the manual decoupler switch to
energize the left coil of the CGB hydraulic clutch
control valve. AFTER TO 1F-15-1210, 28vdc 1is
applied to energize the left coil of the CGB hydraulic
clutch control valve. Now 28vdc is applied to the left
AMAD select control relay from the left AMAD oil
pump and start cutout switch, to keep the relay
energized when the fingerlift is released.

1-21. With the CGB hydraulic clutch control valve
energized, CGB control oil pressure extends the left

80-00-00
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isolation decoupler into the AMAD pawl carrier. With
increased oil pressure, the CGB clutch engages and the
JFS fuel control clutch pressure switch actuates,
causing 28vdc to be applied to the JFS acceleration
control valve. The left AMAD/engine is coupled to the
CGB and the JFS accelerates to maximum speed. After
engine lightoff and acceleration to starter cutout speed
(BEFORE TO 2JA16-3-506 50 to 54 percent N, rpm

AFTER TO 2JA16-3-506 41 to 43 percent N, rpm) the

left AMAD oil pump and start cutout switch actuates.
This removes 28vdc from the left AMAD select control
relay and the CGB hydraulic clutch control valve. Now
28vdc is applied to energize the left engine run relay.
With 28vdc removed from the control valve, CGB
control oil pressure is removed from the left isolation
decoupler, CGB clutch and the fuel control pressure
switch. This action decelerates the JFS back to idle and
decouples the CGB from the left AMAD/engine.

1-22. JFS Shutdown Sequence. See figures 1-5 and
1-6. When the second engine arrives at starter cutout
speed the start cutout switch actuates. When the second
engine is the left engine, the left start cutout switch
actuates, removing the holding voltage from the left
AMAD select control relay and the CGB hydraulic
clutch control valve. When 28vdc is removed from the
CGB hydraulic clutch control valve, CGB control oil
pressure is removed from the hydraulic clutch and left
isolation decoupler and the left AMAD is disengaged
from the CGB. The JFS control relay is deenergized
when the remaining start cutout switch actuates and
28vdc is removed from the JFS fuel shutoff valves, and
the JES shuts down. When the second engine to arrive
at start cutout speed is the right, the sequence is started
when the right start cutout switch is actuated (the left
start cutout switch would have been opened). When
28vdc is removed from the CGB hydraulic clutch
control valve, CGB control oil pressure is removed
from the hydraulic clutch, isolation decoupler and the
right AMAD is disengaged from the CGB. When the
remaining start cutout switch opens, 28vdc is removed
from the JES control relay. The control relay drops out
and 28vdc is removed from the fuel shutoff valves
causing the valve to close.



6l
00-00-08

“umop sinys K[[eanewoine So[
AU} ‘pay)s uAaq AARY SAUISUD JOq UAYA QUISUD pu0das Ay
Sunueys a0y pajeadar st ainpasoid siy L, "9[p1 0) sAJEIA[222P
Sdr oy ‘wids EN wadiad gF 01 1 906-€-91VIT OL ¥HIAY
10 N ON 1uad1ad 6 01 06 90S-€-91VIT OL TA0AAL
Je saAlLe aurSua ay) uaypy "L ut st £q pajesipul
ST JJoWyS1| aursuy 1as8uly ajqeordde ayy Suisier £q auop
St EIsal 30 Aoy 2[qeoridde pue NO 4211ms YHLSVIN
DONH ‘3[PY 18 SAL PIA “HEIsdI SuISud soy Apear sT ST oY)
Sunesrput ‘uo awod 03 WS AAVAY-YALAV.LS 2 Suisnes
‘spuodas £ A[arewixordde uryiim juassad g 01 SAr 24l
sajerafadde siyx, Juasiad o moraq st wids ON surSus uaym
Ju23ap 1sd1y 241 03 d[puey [0NUOd YHILYV.LS THNA LAl 2
Sunnd pue NO 01 YoIMs YHIAV.LS 21 Sumas 4q pajmis s1
SA[ 2y “aeysar autSua jyStyur AousSrows ue Suung “Lg-|

“aunpaooid JySijur AouaSiowe 10J [-DST-A1YS OL
01 J13jey pamnbar st yepsar ySigur  AouaBSiowe
ue uaym wa)sAs Sunae)s aurSua QYL UIYIIM INDJ0 Jey)
suonEIIpUl SNOIAQO Yiim Jojerado 2t azZLIRI[IUR) O) jueawW
st uonesado ySijur §r jo 2suanbas siyy, -Aoualiews ue
10] pasn aq i p[noys Jou apasoid Sunieys auiua yIiyur
KouaS1owe 2t 2oe[dal o) Jueaw jou st uoneiado jo asuanbas
SIYL WSIuL Sl Jo uopesad(y jo aduanbag -97-|

“wdr TN uaasad ¢4 01 11 “906-€-91V (T OL AALAY INIY
IN 1w212d 16 01 0 ‘90§-€-91 VIT OL MO IE s2ALIE
durSua puosds UAYM IIBUIOINT ST UMOPINYS S [ 'PaLn
ST 1R puodas 210Jaq ssed jsnuwr Spuodas (g a1dym apl o)
soqea[209p §Af oy “widx Iy wad1ad g1 01 11 ‘905-€-9TVIT
OL ¥ALIV 10 INd¥ N 1u0a1ad ¢ 01 0S '90$-€-91VIT OL
FAOJHH ¢ soare auiSua ay) uaypy “seseasour wds ourfua
se yond 1aySiy B e seale aurym SAr JJopysi| auriue ey
" LLLA ut asix v Aq pajestput st jjojysi| aurSua pue paoueape
2q uay uea appoayy 2y, “Iojearpur wdi juassed uo pajestpur
st wdr ZN ‘payre}s Suraq ST aUISUL PUODIAS 10 I[QB[IEAE

st 1amod [BOLND3[a [BUIIXD J] “PIBAY pUR }]3) 3Q UBRD UOTIR)OI
‘a|qe[ieA® j0U S1 1amod [BILIIDO3[3 [RUIIXS J] "SPUODAS ¢
jnoqe ul snotaqo si uoljeiol aurduyg -paads 1ojeriouss
se3 juasiad (] 07 (Sulym S[ Ul ISBIIOUT) 3)RIJ[3D0®
Alqipne uay) (SUIym S[ Ul asea1dap) ajeia[adap A[qipne o}
SAI 2y sasned ‘440 e 3oy aandsadsar ayy yim Jiaa3uly
ay1 Surster udy) ‘NO 01 Y21ms YHLSYIN ONE ¥ 10 T
a3 Sumeg ‘[euoneiado are JySi[ poo[ AU[NN pUE WOdIAUI
yim sw)sAs SurysinSunxa pue Sutuies 21y Aeq VY 24
awn s1y) 3y “(wida 21pr) Juasiad ()9 01 ALID[2I0E 0] SANUNUOD
SAf 24T, "e8eSu2 0y pear st §f 2y) Sunesipui ‘uo sawod
WS AQVAY-MALYV.LS 9 Uy ‘spuodds /, Afapewrxordde
ury)tm juasrad ¢ 0) saeIa[22dT S Ayl ‘A[[ewioN
Ju219p )11y oY) 0) afpury [0NUO0d YHIIVLS TdNd
1Ar 2y Suipnd pue NO 03 youms YHLAVLS 24 Sumes Aq
payreys st SAr 2y "eouanbas Sunieys [eutiou Suunq Gz-|

“syiw] pue ainpasoird Sunreys aursu? 105 GO-0Z-S0
0] 19J2Y "2UOP SI LIRS AUISUD UR UdYM W3)sAs Sunae)s auisua
3y} UIY}IM INDD0 JBY) SUOTIEOIPUL SNOTAQO 3iam Jojetado
ay) azuerjiwe] o) jueaw s1 uonjerado jo asuanbas siyp
‘Suniejs surdua 10§ pasn aq 31 pinoys 1ou ainpasoid Sunieys
au1Sua ayy ase[dar o) jueaw jou st uoneiado jo aduanbas
sl “Supaeis swifug Jo uopendp jo dusnbag pz-|

“UMOP INYS 0} S[ Y} PUL ISO[D 0} SAA[RA
2y} Sulsned *S2A[RA JJOINYS [d0) ) WOLJ IPAGT SIAOWRL
SIy L "pauado SI saA[eA JJOINYS [20) 2Y) O) YIITIMS JU) WoL]
NI SALIAS © “ IO 01 125 s1 [aued jonuod gNTONT 2y}
uo yaIms YALMVILS 24} JT S ST XU 2Y) 10J SSauIpeal
u11no115 uoniust Ay Sumnjesar ‘saziSrousap Aefa1 aduanbas
MEIS 94} OpAt JE ST 25B)[0A DO UdYM ‘OS[y ‘sazISiouadp
Ae[a1 yndino aSeyjoa S[ 2yl ‘Opaf| 0) saseaidap
aSeyjoa ndino N0 uaypm “Keper Kpeer oyy jo sjorjuod
paziSiouaap ay) ySnoiy snq DAAST SSHI/NOD DNH U
wo1g snq DAAST SSH/SAT 2y 03 parjdde mou st opa Jysia
-Auam . 'snq DAAST SSH/SHI 2Y) WOILJ PaAOWAL ST IPAZY
pue ‘gno sdoip Ae[a1 Apear §f 2Y) ‘Ino s303 WS AAVHY
“HHLYVLS 243 ‘UMOP SInYs S[ Sy JJoInd [3ng PIA €T



oL-l
00-00-08

aouanbag 111§ S -1 231

el

SAN0ITS ~ TINd ITNVH HILUYLS AOWS FMIL 3LYNIXObddY

{
;
o

13700 03305 130U
09 NIvLLY WENL H3M0d ONY SOLYNINTD Sv0 SaF

‘313130 AL HOLOW 1415 I TIWE0AH Sar (D)
m i o 037N SIS HOLITLIO 34 QV/SIr
ONY NV LIL4/1H9IT 000 ALIILN "W00KALNI (1)
“0AZIOHING SN J0ADZ S53/54 (3)
MO SANOY LHOM AQVTH HILHVLS 00D (8)
“SATIOUIND AV TR QYR S Ll
"$3LYNLIV HILIMS INIJU3d 0F YOLYHINFD Sv9 S4°

0z “QILVNIAHAL NOLLIND) S (8)
"0AZIBHINAFD SNICNIAR 16Y 1S Sid bw)
§37196343 A3 ININ03S Luv 15 1o 5]

‘Q3WINISA
SIHOLATY HILATY ONY WY 990 QWY "diNd ONY HOLIMS
033dSH3A0 NEYNL HIM0J SIARO INBUNL HIMOd Sar (1)
0g "W VY HILIMS 03303 0ML
“OHINGD TN SIAID MON B0 LYHINID S¥D 5o i)
HLOW LHY LS JIYROAH S4° 40 N0HOL
ONO33HSHIAN $3 YHITHION HOLYHINID S¥O Sar (8
“HOLYHINGO §¥O
S ONILWHI T30V HI LSISSY IMEHNL HIMOd S ()
"0 S1HIN 53¢ 5]

LN30Y3d ~ Wy S

'032ZM0Y3N3 SN LIHSINGNILXS 3k OVWv/Sar (@)

“UIHSITY.AST LMK SN0H T0ULNOD S ()

‘O W0u4 LGLNO J0AQL OL G NIIML138 7033
AYT3H LMD F47 ENY AYT3H L1dLAQ 39¥LI0A S 7]

05 ST2Z0N
TI0INTA TIN5 0L TIN NATGANS WD IATHA
HOLNHS TORINGD TN S QWY IAWA J4010HS 1303 Sar o E]

"9N7d YILINDI 547 OL
43N0 NAMAH SNISIT W TN Y "HILMS
03305 OML "I0HLND T3N3 TINIS30d S it
09 INGHNL M0 ONY HOLYHINTO SO 40 WIINT
3400 N8 ATHD OTLYAILDY) AN 3071 03348
TYLLNIH3440 ONAIGD HOLYHINIA $¥0 Sa° ONI
SHNVE) SLHVLS SOLOW LEV.AS Hvadan S (@)
HOLYIANITY H3de 0N ZHNSS34d ITNYHQAH
INSHITI "SHI0 IATWA TOHLNCD BOLYWWNODY fv)
NOILISOJ LSt 0L 03TTNd TTONYH 0HINGD L4V 1S SaF

"N HILIMS 8189 1S S

ANIDET




Ll
00-00-08

( 3o 1399yS) spewayds pagdwis waysig Supaels susuy “g-1 andig

T-£-90L98€ MO [-£-90L98¢ AVINV 14dT

(@A 1dNOD) NOILLISOd 1dV.1S dHL
NI NIVAHY OL HOLIMS ¥ 1dN0OJEA TYANYIA AVINY 149°T SHSNVD SIHL ‘NOLLISOd
aa1dN0D GHL NI AALLAAVS ST HTANVH ¥31dN02Ad TYANYIN ‘TIS-€-91VIZ OL YALIV

01CI-S1-d1¥S OL 4414V
OITI-S1-d1dS OL 990434
'906-€-91VIT OL ¥dLdV
"90§-€-91VIT OL 490434

'dl ANV TLTO-06 AST-d *dN ANV €920-06
D61 4206 1-41¥S OL YHLAV £000-18 NYHL +000-6L AS1-d *T000-18 NYHL $100-6£ DS 1-d

"TTO-S1-A1US OL FUOAd €000-18 NYHL +000-6L AS1-d *TO00-18 NUHL S100-6£ DS1-d

‘ddHSNd ST LHOI'T HSNd H¥I4 ANIONH TANVd TOYLNOD YFHSINONILXA/ONINI VM
HAId AILDAdSTE NHHM dAZIDUANA ST AVTIE YFHSINONILXA 914 LHOTE JO 14971

"HNI'T
NO SHNOD YOLVIANAD AONHODUANA TLLNN DINd Ad AF49MO0d ST SNd OAAST SSH/SAr

N ANIONH %T1 ATALVINIXOdddV LV d3M0d DINLOATH ONIAIAOUd

SIYVLS ANV IWALSAS OI'INVIAAH ALITILA A9 NHATIA ST JOLVIANAD AONADIINA
(A ANIONA %0$ A TALYIWIXOYddY) ANI'TNO STIN0D YOLVIANAD LHOTY M0
JA9TTIINN YOLVIANAD ADNADHFINA AH AdIdMOd SI SNH DAAST SSH/LNOD ANIONA

'NAMOALNHS SAr NO DJASI
OL NMOJ daddmoOd Snd INOD LXH J¥1d Sdd9X AVTIY TOYLNOD SNd LXH J¥Id

"HOYVHOSIA OL L3S STHOLIMS
HDOAVHDSIA YTHSINONLLXH 14 NHHM dA4ZIDAINA ST AVTI AHOLNHS TdN4

‘INHLSAS
ONILIV.LS ANIDONH HHL AO NOISYHA dHIAI'TdINIS V SHATIAO¥d DLLVINAHODS SIHL

ANIOTT

H e AR HRARE

- A Hf



(437

{z »ayg) anemaysg pagndumig waysdy Jreg suduy ‘c-§ amSryg
[c4% il
WZEBIL 3NV ¥OFHI ONNOUS}
| HALMS X03HD
" dind LSo0f NIV 1
(isd E.sw :|_|< ﬁ ,
1vSAUYNLOY o~ (Lrez a8
G 4 ¥ |
"SANOO3S ZH OL 0 I ouws T . diind i ”
NI LN3¥3d 00l OL 09 qﬂr $53ud HOLMD ! 15008 4 o5 |
WO SAUVHTTHIOY & TOALNGS 13N | (ot-11-08) 143701 T oVASLL |
anoe, | koo aoomm | e . |
|
NOLLYMEE00Y S ALNG G3LIAT TN o |
1 AGVE @i-h0a {gi-01-8¢ ._mzs“ |
4 HI3HO ONNOYO) [
| F_&&wﬂwﬁ%._.__ wgl m__%.h:w% HOLIMS FATRId S4r : 2aAsz 1 fovivon
1 ~ I dand {OVITNOILINSI
i mz_mT, 150081 JOVLIOA HOIH S4r
AIdeON ION o 20036024 .ﬂu
A o SLHOITAYOSIAGY ko4 (D168 (k- 11-08) P
A Eﬁﬂ_w%u_. S; 6108 TANVd TOMLNGD LINR iy
HOLIMS 033dS INIONT) HOLIMS NOLLINDI J watmel
[ QML SHr) MS %08 UILNVLS Sdr SIr il
! HOLVHENID SV [T Lndwiowol vanooss dad 9 sS4
! F 4 4030w ShiveS WNWINIW 30IACHA
! | | SuOLIoVdWD 1ndLNG AVONGOS, T ;
X [ T3ov110A HOH SS0HOYEL0A D00'SH 08,
v ATELYWIXOAY OL GLLEEANCD) LN
o — $I IVLIOA LndNI Y MO NOLLIND!I
: S Ca]
” (01-046€) DAA ¥L LY
! SIZIOYINT30 QArddv SI INZONEH 001 1Y OVASLE ATAIVWIXOMAAY
! Rt GNY ONTICI S S NEHM WAG
! oom O 008 NTELIVIXOMdY 51 ONIGNIM HOVA SSOHIV
| —F _ AR ZOVLIOA ‘GEHdS HOLYYENTS SVO HUM
| eroees) re - om0l 00r 1 KLLOTHIC SSVRION| FOYLION Y ONd
[ HOLMSINOLD | .3 SIZIOUSNT
” LHVLS ONV diNd [ AVIIYH AVI3Q JNIL LA
! y 10 QY Lo SAILISNIS FOVIIOA e
KXINO ¥
| :v_ W ON k¥ 0L I CBE T, N 1 LMVIS S ONNG
_ , W SN 50106 5 ], e P JOVITIOA NOILINSI ¥
:v_‘ J 5 AN O ._..._m._y._ﬁwom .w,."_w e | v } 1N0DAAEZ : _
{6L-01-08) AT , hﬂmﬁ L “wis
- pe ¢ w
T0HINGD §4¢ a_whmm HOLIMS G33dS¥aA0 ! 1NNV rimasain
e SNIGNL ¥IMO | : ATIVILIN O
and s €21 %04 —— | | TI0A0 LHVLS ﬁ (p1-gi-08)
o o ow_w auﬁﬁ HOLYHANID
, i oo LN
ST ity o e
LU, {6r-H-08 HOLIMS LINNIOHLNGD
I i (£1-02-68) HOLIME LNOLND 33 OML S HOLING HOLV4INID S
X3 VIS diVNld 10 QYWY 131 ATISHINO HOIVHINIS SV
’ ™
(1z018)
AVIT0MINOD

SNA HIHSINDNILYT Ml



(g 19007g) apemagag pagndmg wasig 1aeyg smduy g-f ambry

(035070 NMOHS IATVA)
{61-02-82)
HOLOW IATVASH0 LNHS T -
TNd INONT LT Ho |
f AQS HNL ONI T aaA 92583
— )
000807 1LNOD ON3 1]
AR ARG T No
JBVONISIO W A DA |
.l T4 9N 1] I
[ o !
o !
14 (e1-028) “
L LON HOLIMS LNOLIO LHVLS |
TR YEISYA ONV dWNd 10 QYWY L3371 X
INIDNE LHORS WM ENI%EP OL I CTLTF | Y !
WANONI %P OLOSCE] | —x !
\f|b | |
& | | 1
I v ! I
AV138 NN I |
INIONT LT | ! I
I
| | |
i ! {0168 |
| TNV TOHINGD SNION) | — .«w
9 HOLIMS HALEVW BNT L4 —
! 1
g =5 ZON I HO !
TVWHON Q\T AVTIH HALSVIN PJ ._muﬂ-uﬂ%u
g INIENT L1 NO -
(v2-04-01 4O §2-01-02)
LNVHAVID TLLLOMHL
. HOLMS 1MVIS INIONT L4T1 . Eo.ﬁ;._._ #__._Ez
|
M1000TH ALTUN
| (o002 as} 00809
! (51-0928) LHO BAS 130 4 QVHY A 82
AT N W ONE %ev OL 1 €] ALMILN Lebing ooz as) O0EDIZ ss/84r
ANIONE LHOR In el SN %5 OL QMAH_ v —
v, Fla:
|
| . WODNAINI
o000z ) —IOTNI_
L, oA r fooooez e CHIOBORL -
{£1-02-48) SNIONI LHOIM
NO 1S QviNv Y
,. awSans oD s wasowa o L
ESELIEN e ,
|
[ — AOS T3Nd ONI ¥
WHOBIZY - J0A 82§53
Ho 1LNoo oNa O
o \
(L0168 TINV TOHLNOD INISNT) _
(033079 NMOHS IATWA) HOLIMS HALSW SN LHO
(120242 )
HOLON SATVA 440 LNHS ] A .
T34 INIONS LHOR QWY
20009z as) ;SAS X 34l Oty
¢ 2s) [T i 7 DAME CE]




( 10008 omeuraqrg pognduns wasis 1aeg awduy ‘gL amdnyg

it

[lig <1 <4357
(aTdnoo3aa)
NOILISOd 300N
ALNC QaLWMCET o s
ﬂ\u —(B+—*
(a31dN02) NOLLISC | w
L¥VLS INONICEE (0z-01-08)
1 ONINNMY S4r NIHM
! QIAOUANT AT
| AQVIY 848
I | U=
I TOULNGD 1DT138
| QYWY L1
ZL |
" |
| ! A1 T0HINOD
I | 103738 QYAV LHO 0
“ N ! ¥
.|H_|FJ|H_|v | g
A T
{r1-0z¢8) |
HOLIMS ¥31dN023a |
TWINVN Qv L3 14CEE] OFE] |
|
|
|
v|_ I vl
| TYWRION
o (42:01-52 M0 £2-01-92)
VA TOHINOD ]
HOLMD ONnveaAHEsn ™ INVHQVND S1LLOWHL
” HOLIMS LHV1S INIONT LTHOM
v
= ¥
A
TCHLINOD 107138

QVINY LHOM



Skl
00-00-08

[Ligavy v 2iane] N

440 HOLIMS d3LY¥LS S4r

301 1y 53Z171av1S NN 1 4O5]
"S10¥H13Y ¥31dn0030 NOILY0S1 1 D]

MO SLNHS S4r

“O3Z19¥INIIQ SIATVA 1304 S4F (3)
“0371943N330 SLINAYID 1041N0D s4r (0)
“{9N11¥10¥ dOLS S¥3ITdN023d
NOIL¥1051 H108) "S3LENLOY 34vd8 HOLNTO 890 (Z)
THILImS 3dnS53dd HILNTD T04LHGY T3Nd S40 aNY
"H2LNTD 897 WOM4 0IAOWIY 3uN5S3wd 110 (L)
"03219d3N330
7102 7 IaTwa TO4LNOD HOLATY 31INvA0AH 893
T03Z1943N30 A¥13Y T0UINGD 103735 avy 1
“03ZI9¥INT A3y NNY 3NI9NT T {
“SALVNLOY HOLIMS LNOLND ¥3Ldv¥1S 0
{
(

"1371943NII0 HOLYHINID AINITHINA

“0ILYAILO¥A0 dWnd 3807 A33dS TwILNIHIAAI0 (v}

INIT NG 201 1 4]
440 SIH91T INI9N3 1 =

'SITZZON ANV 0104 INVH INIDNI 3402 0L 1304 OH1A7ddNS SN0

AT¥A (0 ONy d) dend ONY SNIZ18NS53dd 13nd INIONI 1 «F2]

(1]

[22]

(2]

TOIZIOYINT ZUON ONW LTON SAYTIY H3LSYW INTONIT 1

(o | woug) esusnbeg prwyg swduyg omy ‘9-| sxndy

“033dS INI0Y3Id oal SNIvLly S4r

TOILYILING NOILINGT 3NI9NT 1 (v)
HdH TN LN3DY3d BL
ATILYWIX0dddY 1% 3191 OL QIINVAQY ITLLOGHL 1 2]
[17]

“ALw¥31300Y 0L SLYvIS Sdr

"SISYIYINI FUNSSIAd 110 5% SILYNLIY
HOLIMS 341SS34d HOLNTD T0HINOD 1304 S4r (8)
TANYHD 0L SLHYLS INISNT T (€)
'S3LvyIN300v 9d1 (2)
“31¥H313009 SdNd ALITILN OHY 1ad (1)
"§3Lv¥313007 avmy 1 (4]
“(3L¥104 5431400930 NGIL¥10S| HL10)
"S3ISYIHINI IWNSSIHA 110 SY SIOVINT HILNTD 89D

“Q30N3LAT ATNd d37dN0230 NOTLYI0ST T

“03L¥AILOY dWNd 38NT 433dS Tv1INIILAI0 (3)
TSIEVIHINI FUNSSIE 11O ONY

UNIL¥ OL SLYYLS WINANOII0 NOIL¥IOS! 1 (a)
"03714943N3

7100 1 3AT¥A T04LNCD HILNTD 21INYHIAH B9 (

“QIHS118YLST LINGAIa ONIOTOH INISNT 1

“03Z1943NT Av13d T04LNOD Ovkw T (

"Q35¥ITIY ANV 0ISIWY L417439014 37110

=] [
=S

o)
8
¥)
uHl 1 A0
“03NYY HOLIMS LNOLND 1dvls 1 (3)
SN3dQ 3ATYA LNIWHDIH30 1304 3NIeNI 1 (0)
“dind 13N4 NIVR DL 1304
INIA1ddNS N3O 0L SL¥VIS 03S012 ANy 03Z19WIN3
3AWA J40LNHS T13N4 3NIONT AILNNOW Imvadyly 1 (2]
03NEY HOLIMS LywlS 3NISND 1 mmw
¥
ND HOLIMS WALSYW 3NI9NT 1 L]

*0394¥HI3Y K199 1 1NYAAH H0LyINHNSaY 40 (¥)
‘3701 LY S3TITIAYLS INIGNT o <80

3701 SN S4r S

“03U¥AI10%30 dHNd 3801 033dS Tv1INFAIA410 (8)
“0371943NT Sdind HIASHYEL 1302 (%)
"0371943N3 SdMNd L5008 # ONY 1 (g}
“037193H3 S40L¥IIONI 1013 1303 (2}
"03Z19¥3NT SHOLYDIONI 34nssIad 110 (1}
“037194IN3 S3SN8 LAvHIy Iy (¥)
“UNdd TN LN3D3d 55 ATILVNIX0dddy) NI NO 301 o 4T

"510wHL3Y ¥31dN0030 MOILYT0S | o 4]

“(9NILYL04 dOLS 543140930 NOILY10S|
HLOG) "S3L¥NLIY BHvyE HILNTD 992 (T)
“HOLImS 3dn$S3dd HOLNTY TO4INOD 13nd S4r
Ny “HOLNTD 893 W04 a3a0k34 3dnss3dd 110 (1)
03719438330 1102
d IaTva T041NOD HOLNTD D17N¥A0AH 890 (0}
"Q3Z19¥INT AYT3Y T0ULNOD a¥myY ¥ (8)
*0371943N3 AVI34 NN INIANT ()
SILYAILOY HOLIMS 1NOIND H3LYVLS Ovey o 4]

ANIDIAT

340 SIHIIT 3NIANT ¥

"SANZZON ANV Q0 INYA
INIONT JHOD OL 1304 INIATAdNS 'SNIJO IaT¥A
(0 ONY d) dAND NV 9NIZ18NSS3Yd T3NS NIONT ¥

"033dS IN30¥3d 001 SNIWLLY S47

COALYILINGD HOILINDI 3MI9NT o (¥)
Wed ON LNIo¥3d 81
ATILYNIXOdddY 1Y 3101 0L QIONYAQY JTLLOHHL ¥

"SHIO IATYA INTWHZ 1430 1304 INIONT o (€)
“diind 13N4 NIYA 0L 1304 ONIATddNS N3O
01 SLUYLS ‘035010 41 ONY '03ZI9INI 3ATWA
44010HS 1303 INIANT QILNCH Twwalddly ¥ {Z7)
]
1IN2d19 ¥IHSINONILXT /40103130 Fd14 INIBNI 1)
‘3Z1943N3 SN8 90 1wl INISSI/1CHLNGD INIONT {B)
*03Z199INT SHOLYIIANT LiLd {T)
*03Z19¥INT SYOLVDIANT Wdy TN (1)
*037194IN3 SN LNIANMLSNI INIONT {¥)
I NO HDLYHINGO ADNIHINI

T319d37320¥ 0L Sldvls s4r

"03719H3N3 30 TWA TOHINOD NOILWHITIDY S4r {1)
S35¥IHIN| JANSSIHd TG v SILVALOY
HILIMS 3HNS534d HOINTD I0HINGD 1303 ST {B)
CINVYED DL SLYYIS ANIINT o {E)
“S3LWHANIIV 901 {Z)
“1LHITIII0N 54NN ALITILN ANY T 9d {1)
“SILwdINIIV vy o (¥)
*(3LvL0d S¥I14NC23 NOILYI0S| Hlog)
SISYIYON| 34NSSI4d 110 5% SIIWINI HOLNTD 890

T030NILXI ATTN4 §1 HITAN0I30 NOTLYIOS] ¥

“03LvAlL0v dWnd 3807 03345 TvILNIYIL4 10 (3}
"SISYRUINT FANSS3Md 110 Sy

ONILX3 0L S14¥1S ¥37dN003A NOILEI0S| o {0}

“0371943N3 1100 4

JATYA TOULNOD HILNTD J1INYYOAH 892 {2}
“03HS17BYLST LINJYID ANIATGH INIINT o {B)
QIZ1943NT AW 138 T041N00 193735 OvRy o ()

"03S¥3734 ONY 03SIVd L4ITH3INTS 3TLI0MHL o

“QIWdY HOLINS LAOLND 1¥v1S o (
TOINEY IATYA H0LNHS 1304 3NI9NT o (
030dy ALINSHIO Sdind 434SH¥yL 13nd (
TOINHY HOLINS LHYLS 3NI9NT o (
T03Z1943N3
TON QNY | CON SA¥T3d dILSYH 3NIONT o (¥)
"NO HOLIMS H3LSEW INISNI ¥

1)
0)
o)
8)

(N0 LHIIT AQ¥3d) 3101 Ly S4p

Ele




HrZEE0L

(z 199y5) aswonbag 1e)g smBwy oML, g~ amB1

C 1o

00-00-08

SAMOJIS ~ NOILYNLIY LTI WO JWIL 3LFHIX0EddY

09

0%

N

a0h

ol

i

o

o

|t

[

Q|

OOODO

OODQ

-

|
[

s o T e

e

~

ey

09

0L

a3

6

001

NI ~ a4

— 0t

—0T

— 0

—OF

033ds 3NISN3

033ds INigdnl d3mod s4r

(33dS dOLvdIN3D sva S4r

COO00000000

=3
=

ANIOHId ~ Hdd NN



1-28. SPECIAL MAINTENANCE 1-32. SUPPORT EQUIPMENT LIST.
REQUIREMENTS.
1-33. TEST EQUIPMENT. Test equipment required

1-29. Not applicable. for maintenance of the engine starting system is listed
in table 1-1 and shown in figure 1-7. References in the
1-30. CONSUMABLE MATERIALS LIST. Use and Application column indicate only one of the

possible uses of this equipment.
1-31. Not applicable.

Table 1-1. Test Equipment List

Equipment Number Nomenclature Use and Application
PWA50081 Engine Trim Box (ETB) Used for troubleshooting
PWAS50096 Pressurizing unit, variable vane Used for troubleshooting
68D170009-1001 Test set, secondary power system Used for troubleshooting
68D170013-1003 Gage assembly, control oil Used for troubleshooting

pressure
alternate)
68D170013-1001 Gage assembly, control oil Used for troubleshooting
pressure

(1 ) CGB 386720-4-1.

80-00-00
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VARIABLE VANE
PRESSURIZING UNIT
PFWAS0096

SECONDARY POWER SYSTEM
TEST SET 68D170009-1001

CONTROL OIL PRESSURE GAGE
ENGINE TRIM BOX ASSEMBLY 68D170013-1003

(ETB) PWAS50081 Toam-0201

Figure 1-7. Test Equipment
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SECTION IT
JES START SYSTEM

2-1. SYSTEM FUNCTIONAL DESCRIPTION.

2-2. DESCRIPTION.  This section contains
description and principles of operation for the JFS start
system shown in figures 2-1 and 2-2, and is made up of
equipment listed in table 2-1 for the F-15C and F-15D
aircraft.

2-3. The Jet Fuel Starter (JFS) start system shown in
figure 2-3 is the only method by which the JES can be
started. The start system stores hydraulic fluid under
pressure and on demand releases the pressure to start
the JFS. The start system contains two JFS
accumulators, JES hydraulic hand pump, JFS hydraulic
start motor, JFS start control manifold, a JFS
accumulator gas servicing manifold, and F-15C
79-0015 THRU 81-0002; F-15D 79-0004 THRU
81-0003, AFTER TO SRI1F-15-922; F-15C 90-0263
AND UP, F-15D 90-0272 AND UP, a hydraulic
pressure intensifier.

2-4. System Control. The cockpit mounted control
handle transmits movement through a cable. The cable
routes through the aircraft fuselage and into door 88L
area. In this area, the cable is connected by an
adjustable turnbuckle to the start control manifold. The
handle has two predetermined internal stops that limit
travel of the start control manifold control arm. The
handle is attached to the cable with a channel and
swaged cable fitting connection. The cable assembly
contains a prelubricated cable that moves within a
teflon lined conduit.

2-5. JFS Accumulators (80-10-10). The two self
displacing JFS accumulators store hydraulic fluid
under pressure and each has a capacity of 215 cubic
inches. Each accumulator provides one start at normal
temperature. The accumulators have visual indicators
that indicate internal piston position. The piston
position must be known to correctly service the JFS
accumulators. The accumulators provide a secondary
source of emergency hydraulic pressure to operate nose

gear steering, wheel brakes and extend the landing gear
if utility hydraulic system fails.

2-6. JFS Hydraulic Hand Pump (80-10-11). The JFS
start system has a manually operated hand pump which
hydraulically charges the JFS accumulators. The
hydraulic hand pump is a double action, two stage type
that requires approximately 25 pounds of force at the
handle to cycle. The hydraulic side of the JFS
accumulators are automatically charged when external
utility power is applied, or if either engine is operated.

2-7. JFS Hydraulic Start Motor (80-12-12). The
hydraulic start motor on the Central Gearbox (CGB)
uses the stored hydraulic pressure to drive a constant
displacement piston type motor. The start motor rotates
the JFS gas generator, fuel control and two speed
switch. Also rotated on the CGB is the differential
speed tube pump and the Permanent Magnet Generator
(PMG). The CGB has an overrun clutch which
automatically disengages when the JFS becomes self
maintaining.

2-8. JFS Start Control Manifold (80-10-14). The JFS
start control manifold functions primarily to allow
hydraulic fluid to enter into or discharge from the JFS
accumulators. The internal, two way, two position
control valves are normally closed and are manually
opened to allow fluid to get to the hydraulic start
motor. The manifold also has two thermal relief valves,
a surge damper, check valves and restrictors. The start
control manifold provides mounting pads for the JFS
accumulators.

2-9. JFS Accumulator Gas Servicing Manifold
(80-10-15). The gas servicing manifold provides a
common mounting pad for the JFS accumulator gas
servicing valves, JFS accumulator pressure gages and
the JFS accumulator low gas pressure switches. This
manifold is in door 88L area and functions primarily as
a servicing point for accumulator precharge gas.

80-10-00
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2-10. PRINCIPLES OF OPERATION. The JFS
start system stores high pressure hydraulic fluid and on
demand, discharges this fluid energy to the hydraulic
start motor. The start motor converts the fluid energy
into mechanical energy and drives a gear train which
rotates the JFS and related components until the JES
becomes self maintaining. To get a JFS start, the
STARTER switch must be set to ON and the JET
FUEL STARTER control handle pulled and released.
When a start cycle has been started, the accumulator
discharge cannot be interrupted; however, the JFS start
can be prevented or stopped by setting the STARTER
switch to OFF.

2-11. Compressed Gas System. The accumulator gas
precharge is serviced with nitrogen through two gas
servicing valves on the gas servicing manifold. The gas
servicing manifold has two gas pressure gages which
indicate precharge gas pressure within the gas
chambers of the JFS accumulators. Two pressure
switches, which monitor pressure within the JFS
accumulators, are on the gas servicing manifold. If the
pressure within either of the accumulators drops to
2400 psi or lower, the electrical contacts within the
respective pressure switch opens, causing the JFS
LOW light on the caution lights display panel to come
on.

2-12. Hydraulic System. The JFS accumulators,
which have a self displacing fluid action, are controlled
by the start control manifold. When fluid is discharged
from the pressure side of the accumulators, an equal
amount of fluid is entering the return side and results in
the fluid level of the system remaining unchanged. The
start control manifold controls the discharge of the
accumulators by opening an internal mechanically
actuated pilot valve. The pilot valve allows a small
volume of accumulator high pressure fluid to open the
poppet type main control valve which remains open
until accumulator pressure is approximately 450 psi.
The start control manifold provides two thermal relief
valves that allow flow of hydraulic fluid from the
pressure side to the return side of the accumulators
when  over-pressurization  occurs because of
temperature increase. A surge damper which controls
the rate of pressure applied to the JFS hydraulic start
motor is also in the start control manifold.

2-13. The hydraulic start motor changes the hydraulic
pressure input to rotational power required to drive the
JFS gas generator, differential speed lube pump,
permanent magnet generator, fuel control and two

80-10-00
2.2

speed switch. The fluid pressure cycles the internal
pistons turning a rotor coupled to a concentric output
shaft. The start motor shaft torque is transmitted to the
CGB gear train through a ratchet type overrun clutch.
The recharging of the accumulators is normally done
when the utility hydraulic system is pressurized by
either external hydraulic power or engine operation.
The check valves in the start control manifold are
forced open allowing fluid to transfer from the return
side to the pressure side of the accumulators. A hand
pump is used to recharge or top off the JFS
accumulators. The hand pump operation is done by
inserting the pump handle and cycling through full
travel being sure to make contact with both stops. To
get a pressure buildup from precharge, the hand pump
is cycled approximately 325 times. The pressure may
be increased to 3800 psi by cycling the hand pump
approximately an additional 104 times.

2-14. JFS Accumulator Hydraulic Pressure
Intensifier, F-15C 79-0015 THRU 81-0002; F-15D
79-0004 THRU 81-0003, AFTER TO SR1F-15-922;
F-15C 90-0263 AND UP, F-15D 90-0272 AND UP.
The JFS accumulator hydraulic pressure intensifier
recharges the JES accumulators to 3500 psi when the
utility hydraulic system is pressurized by external
hydraulic power or during engine operation.

2-15. JFS Starting Sequence. The start cycle is
started from the cockpit by pulling the JET FUEL
STARTER control handle aft to the first stop which
results in the discharge of the upper JFS accumulator.
A second starting sequence may be started, without
recharging the upper JES accumulator, by turning the
handle 45° counterclockwise and pulling aft to the
second stop. This results in the release of hydraulic
fluid from the lower accumulator. Both accumulators
can be discharged simultaneously, but only one
accumulator at a time is used for starts. The JFS control
handle movement is transmitted by a flexible push-pull
cable routed through the fuselage and connected to the
start control manifold by an adjustable turnbuckle. The
start control manifold controls the discharge of the
accumulators to the hydraulic start motor. The fluid
pressure drives the start motor which rotates the gas
generator drive train until the supplying accumulator
has discharged to 450 psi or the gas generator has
accelerated to a higher speed than of the start motor.

2-16. Starting Termination. When the JFS rotation
exceeds that of the hydraulic start motor, the overrun
clutch disengages the CGB gear train. However, since



the start control manifold controls the output of the  shuts off the flow from the accumulator and the start
accumulator, the hydraulic start motor remains in  motor stops. Though the start system cannot be
operation until the pressure at the accumulator control interrupted after a start is started, a JFS start can be
valve discharges to 450 psi. The control valve then  prevented by setting the STARTER switch to OFF.

Table 2-1. Line Replaceable Units

Common Name S/S/SN Ref Des Nomenclature
Fire Extinguisher Bus Control Relay 8§0-10-21 [ 9K-C030 | Relay
ITFES Accumulator Gas Servicing Manifold 80-10-15 | 9CAP505 | Manifold, Charging Accumulator,

JFS Pneumatic

JFS Bottom Accumulator Low Gas Pressure 80-10-17 18S-P020 | Switch, Pressure
Switch

JES Control Relay 80-10-19 | 9K-CO001 Relay

JFS Hydraulic Hand Pump 80-10-11 | 9BAP510 | Pump Hydraulic Ram, Hand Driven
JFS Ready Relay 80-10-20 [ 9K-CO10 | Relay

JES Start Control Cable 80-10-13 [ 9OW-I511 Control Assy, JFS

JES Start Control Handle 80-10-12 OMPI513 | Control Handle, Push - Pull, JES
JES Start Control Manifold 80-10-14 | 9VAPS12 | Manifold, Hyd, JFS

IES Top Accumulator Low Gas Pressure 80-10-17 18S-P019 | Switch, Pressure

Switch

Lower JFS Accumulator 80-10-10 | 9CAP504 | Accumulator, Hyd-Jet Fuel Starter

Lower JFS Accumulator Gas Servicing Valve | 80-10-18 | 9VAPS507 | Valve, Air

Lower JFS Accumulator Pressure Gage 80-10-16 | 9M-P509 | Gage, Pressure, Dial Indicating,
Pneumatic Accumulator

Upper JFS Accumulator 80-10-10 | 9CAP503 | Accumulator, Hydraulic-Jet Fuel
Starter

Upper JES Accumulator Gas Servicing Valve | 80-10-18 | 9VAP506 | Valve, Air

Upper JFS Accumulator Pressure Gage 80-10-16 | 9M-P508 | Gage, Pressure, Dial Indicating,
Pneumatic Accumulator

(1> JFS Nitrogen Bottle (2) 80-10-23 | 9CAP501 | Bottle, Nitrogen

1> JFS Accumulator Hydraulic Pressure 80-10-22 | 9CARS60 | Intensifier, Hydraulic Pressure
Intensifier

(1} JFS Control Timer 39-40-10 | 9K-P036 | Relay
(1D JFS Run Relay 39-40-10 | 9K-P037 | Relay

(1> F-15C 79-0015 THRU 81-0002; F-15D 79-0004 THRU 81-0003, AFTER TO SRIF-15-922; F-15C
90-0263 AND UP, E-15D 90-0272 AND UP.
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INDEX COMMON NAME s/s/sSN | REF DES ACCESS
1 | JFS CONTROL RELAY 80-10-19 9K-Co01 DOOR 6L
2 | JFSREADY RELAY 80-10-20 9K-C010 DOOR 6L
3 | FIRE EXTINGUISHER BUS 80-10-21 9K-C030 DOOR 6L
CONTROL RELAY
4 | JFSSTART CONTROL CABLE 80-10-13 9W-J511 COCKPIT
5 | JFS START CONTROL HANDLE 80-10-12 9MPJ513 COCKPIT
6 | JFSHYDRAULIC HAND PUMP 80-10-11 9BAP510 DOOR 8L 1]
7 | JFS TOP ACCUMULATOR LOW 80-10-17 18S-Po19 | DOOR sslL{1]
GAS PRESSURE SWITCH
8 | JFSBOTTOM ACCUMULATOR 80-10-17 18S-Po20 | DOOR ssL{1]
LOW GAS PRESSURE SWITCH
9 | LOWER JFS ACCUMULATOR 80-10-10 9CAP504 DOOR sgL {1
10 | JFS ACCUMULATOR GAS 80-10-15 9CAP505 DOOR sl {1
SERVICING MANIFOLD
11 | LOWER JFS ACCUMULATOR 80-10-18 SVAPS07 DOOR sl {1
GAS SERVICING VALVE
12 | LOWER JFS ACCUMULATOR 80-10-16 9M-P509 DOOR sl {1
PRESSURE GAGE
13 | UPPER JFS ACCUMULATOR 80-10-16 9M-P508 DOOR sl {1
PRESSURE GAGE
14 | UPPER JFS ACCUMULATOR 80-10-18 9VAPS06 DOOR sl {1
GAS SERVICING VALVE
15 | UPPER JFS ACCUMULATOR 80-10-10 9CAP503 DOOR sl {1
16 | JFS START CONTROL 80-10-14 9VAPS12 DOOR g8l {1
MANIFOLD
217 | JFSNITROGEN BOTTLE (2) 80-10-23 9CAP501 DOOR g8l {1
218 | JFS ACCUMULATOR 80-10-22 9CARS560 DOOR 144R
HYDRAULIC PRESSURE
INTENSIFIER
219 | JFS CONTROL TIMER 39-40-10 9K-P036 LMGLC2]
2> 20 | JFSRUN RELAY 39-40-10 9K-P037 LMG(C2]
LEGEND

ACCESS TO DOOR 88L WITH CONFORMAL FUEL TANK (CFT)
INSTALLED, IS THRU DOOR 567.

2 » F-15C 79-0015 THRU &1-0002; F-15D 79-0004 THRU 81-0003 AFTER TO
SR1F-15-922; F-15C 90-0263 AND UP; F-15D 90-0272 AND UP.

Figure 2-1. JFS Start System Component Locator (Sheet 1 of 4)
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DOCR 83
(REF)

527-C007

DOOR 88L
(REF)

SEE DETALL B /
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SEE DETAIL A

TCGRE-02-01

Figure 2-1. JFS Start System Component Locator (Sheet 2)
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JF5  LOW

JFSLOW LIGHT

COCKPIT

DETAIL A

) DOGR B3L AREA

ToEAeM

Figure 2-1. JFS Start System Component Locator (Sheet 3)
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DETAIL B
DOOR 1443 AREA

LEFT MLG WHEELWELL

g O o
] W_aﬂ_
&) = gt
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Ll A=A R
3
LT ,w)ﬂ
|
BZSES

92Z-P083 NO. 3 MISCELLANEQUS RELAY PANEL

TCGE2E02-M

{39-40-30}

Figure 2-1. JFS Start System Component Locator (Sheet 4)
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COCKPIT
{RIGHT CONSOLE)

O O @ O |
\ O O O 2
. C O O 3
O @) 4
O 5
-y
527-1009 INTERIOR LIGHTS POWER SUPPLY {33-10-22)
REF DES ZONE NOMENCLATURE VOLTAGE
Ja¢BJ011 1 CAUTION LT IBVAC/E-HAVAL

T2

Figure 2-2. JFS Start System Circuit Breaker Locator
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2-17. SPECIAL MAINTENANCE

2-18. JFS START SYSTEM PERTINENT DATA.

REQUIREMENTS. Data pertinent to the operation and properties of the
JES, start system are found in table 2-2.
Table 2-2. Pertinent Data
JFS START SYSTEM

JFS ACCUMULATOR
Characteristics (Approximate)

Dry Weight 27 pounds

Length 27 inches

Width 6 inches
Volumes

Gas (Piston bottomed at oil end)
Discharge Oil

Residual

Capacity

Temperature Ranges
Ambient-Gas

Ambient Fluid

Pressures

Operating
Proof

Burst

Servicing
Hydraulic Fluid
Nitrogen Gas

Leak Limits (Stabilized and at ambient temperature)
Piston position indicator
Gas Pressure (accumulator temperature stabilized and no
piston position indicator movement)
Hydraulic

JFS HYDRAULIC HAND PUMP

Characteristics
One Cycle of pump handle

Pressures
3000 psi
3800 psi

215 to 225 cubic inches

140 to 145 cubic inches

3.6 cubic inches (including port) maximum
215 cubic inches

-65° to 250°F

345°F for 10 minutes
450°F for 1 minute
-65° to 275°F

Accumulator Reservoir

1100 to 3960 psig 55 psig (Transients to 1000 psig)

5250 psig 1500 psig
7000 psig

(Midposition)

14000 psig 2500 psig
MIL-H-83282

BBN-411 Type 1, Class |, Grade A or B

3 units per 4 hours
No loss allowed

No leakage allowed

25 Ibs of force required

Approximately 325 cycles
Approximately 429 cycles

80-10-00
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2-19. EXTREME CLIMATIC AND
ENVIRONMENTAL INFORMATION.

2-20. JFS Accumulator Servicing. Refer to 12-10-09
for JFS accumulator inspecting or servicing
instructions. JFS accumulators are normally serviced to
a minimum of 2500 psi for starts between 10° and
80°F. Above 80°F accumulators are required to be
serviced to an increased pressure of 2840 psi. The
minimum pressure also increases from 2500 psi at 10°F
to 2880 psi at 0°F or lower.

2-21. JFS Starting. JFS accumulators must be
serviced to the applicable minimum value for the
ambient temperature shown in 12-10-09 during the -

65° to 120°F range. Simultaneous discharge of
accumulators is prohibited at temperatures between -
30° and 120°F. However, between -30° and -40°F
simultaneous discharge is required. When operating
below -40°F, heat is required before a JFS start is tried.
Refer to 12-11-02 for heating procedure and heating
time.

2-22. CONSUMABLE MATERIALS LIST.

2-23. SUPPLIES (CONSUMABLES). A list of
supplies required to support the organizational
maintenance of the JFS start system is provided in
table 2-3.

Table 2-3. Supplies (Consumables)

Nomenclature Material P;/[rlt?g ucnsszr
Clip MS2156-1
Grease, Aircraft MIL-G-81322
Grease, Pneumatic MIL-G-4343
Hydraulic Fluid MIL-H-83282
Keywasher MS25081-6
Lockwire MS20995NC32
Lockwire MS20995NC40
Nitrogen, Tech BBN411, TYPE 1, CLASS 1,
GRADE A or B
Packing MS28775-211
Packing MS28775-008
Packing MS28775-010
Packing MS28775-015
Packing MS28778-4
Pin MS24665-132
Retainer MS28774-008
Retainer MS28774-010
Ring MS27595-211
Spiral wrap 500024-1
Washer MS27111-3

80-10-00
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2-24. SUPPORT EQUIPMENT LIST. 2-4. References in the Use and Application column

indicate only one of the possible uses of this

2-25. TEST EQUIPMENT. Test equipment required ~ €quipment..
for maintenance of the JES start system is listed in table

Table 2-4. Test Equipment List

Equipment Number Nomenclature Use and Application

AN/PSM-37 Multimeter Used to checkout JES accumulator low gas
pressure switch.

MD-3 Trailer, compressed gas air/nitrogen | Used for system bleeding.

PPH-200 Tester, spring resiliency Used for testing cable resistance.

2-26. SPECIAL TOOLS. Special tools required for
maintenance of the JFS start system are listed in
table 2-5. Special tools are shown in figure 2-4.

Table 2-5. Special Tools List

Tool Number Nomenclature Use and Application
68D170016-1001 Handle, pump, JFS accumulator Used to pump up JFS accumulators.
68D390010-1003 Installing tool, control cable Used for JFS control cable removal and

installation.

80-10-00
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JFS ACCUMULATOR PUMP HANDLE
68D176016-1001

CONTROL CABLE INSTALLING TOOL
6803900101003 TCERT-02-01

Figure 2-4. Special Tools
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SECTION III
JET FUEL STARTER SYSTEM

3-1. SYSTEM FUNCTIONAL DESCRIPTION.

3-2. DESCRIPTION.  This section  contains
description and principles of operation for the jet fuel
starter system shown in figures 3-1 and 3-2, and made
up of equipment listed in table 3-1 for the F-15C and
F-15D aircraft.

3-3. Jet Fuel Starter (JFS 80-11-10). The JFS is a
concentric shaft-type free turbine engine in door 94.
The JFS contains a gas generator that produces a high
velocity hot gas flow to drive the power turbine. The
power turbine connects directly to the central gearbox
(CGB) and supplies power to start the main engines.
The JFS receives fuel from the aircraft fuel tanks. The
electrical power for start and continued operation is
provided by the permanent magnet generator (PMG).
The PMG is driven through the CGB by the hydraulic
start motor when starting and by the gas generator
during continued operation. Lubrication for the JES is
supplied from the CGB through transfer tubes at the
JFS/CGB interface. Pressurized oil (60 psi) flows
through the inside of the power turbine shaft and
through oil lines to the front and rear JFS bearings. On
JES 384238-5-1 there is a JFS/CGB clutch pressure
switch. This is the only oil system component mounted
on the JFS. The switch is on the forward side of the JES
intake duct. The switch is actuated when control
pressure is approximately 73 psi.

3-4. Gas Generator. The gas generator is a compact
gas turbine engine operating on an internal concentric
shaft with the power turbine. The gas generator and
power turbine concentric shafts are separated within
JFS gas generator accessory gearbox and exit the JES
individually. The gas generator requires no external
power for start or continued operation. The gas
generator shaft transmits rotational power from the
hydraulic start motor into the gas generator during the
starting sequence. After the gas generator has
continuing self-speed and the hydraulic start motor has
decoupled, the gas generator shaft becomes a power
output shaft and drives the two speed switch, the fuel
control components, and the PMG during the operating
cycle of the JES. The acceleration, deceleration, and
continued speeds of the gas generator are controlled by
the pressure and volume output of the fuel control.

3-5. JFS Power Turbine. The single stage power
turbine is aft of the gas generator turbine and provides
power to the CGB. The power turbine contains a stator
and a rotor section. The stator section has vanes that
direct the gases onto the blades of the power turbine
wheel. The stator section also houses the bearings
which provides a mounting point for the rotor section.
The rotor section contains vanes which are attached to
a disk that transmits power to the power turbine shaft.
The power turbine shaft delivers rotational power to
the CGB for main engine start. The power turbine also
aids the gas generator during acceleration.

3-6. JFS Mounting. The forward support is a V-band
clamp at the JFS/CGB interface. The aft two supports
are dual-coil, shock-dampening mounts from the
airframe to the JES exhaust flange at approximately the
10 o’clock and 2 o’clock positions. The aft supports
provide G loading support for inflight maneuvers.

3-7. The JFS/CGB coupling interface contains four oil
transfer tubes, two inlet and two return, that integrate
the CGB oil system with the JFS. The JES gas
generator and power turbine shafts are connected to the
CGB in the same area.

3-8. JFS Fuel System. See figure 3-3. The JFS
operates on MIL-T-5624 grade JP4 or grade JP5 or
alternate MIL-T-83133 grade JP8 fuel received from
tank no. 3A. Fuel to the JES fuel shutoff valve is
controlled by a JFS suction feed check valve and JFS
pressure feed check/relief valve that are inside and near
the bottom of tank no. 3A. The check valves prevent
loss of prime on the JES even if aircraft is defueled or
refueled.

3-9.JFS Fuel Valves and Accumulator. The
electrically operated JES fuel shutoff valve controls
fuel flow to the JFS and recirculation system. The
valve is above the CGB in the internal access door
along with the JFS bypass relief valve and JFS fuel
return check valve. The bypass relief valve and return
check valve help provide fuel recirculation back to tank
no. 3A. The JES fuel accumulator is downstream of the
JES fuel shutoff valve in door 95L. Approximately
400cc of fuel, at a pressure of 25 psig, is directed from
the accumulator to the primary fuel filter to increase
the starting ability of the JFS.

80-11-00
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3-10. JFS Fuel Filter Assembly (80-11-13). The fuel
filter assembly is on the lower right side of the JFS and
is aft of the air inlet duct. The fuel filter unit contains a
replaceable filter element, a DP indicator, a bypass
valve and jet boost pump. If fuel flow within the filter
element becomes restricted, the bypass valve
automatically opens allowing fuel flow around the
filter element. The DP indicator extends, visually
indicating filter element replacement is required. The
jet boost pump provides pressurized fuel to the fuel
control.

3-11. JFS Fuel Control (80-11-46). The fuel control
is on the forward right side of the JES. The fuel control
is an electro-hydraulically controlled unit used to
regulate the fuel supply to the JFS. The fuel control is a
high pressure, positive displacement, gear type fuel
pump that is mechanically driven by the gas generator
and supplies approximately 250 psi fuel pressure. The
acceleration schedule valve, two speed governor,
differential pressure valve, acceleration control valve,
priority valve, check valve, inline filters and orifices
which meter fuel into the fuel manifold are also in the
fuel control.

3-12. JFS Combustion Chamber. The fuel manifold
passes fuel from the fuel control to 10 evenly spaced
fuel nozzles that circle the combustion chamber. The
pressure sensitive fuel spray nozzles emit fuel into the
combustor at a rate controlled by pressure and volume
output of the fuel control. To keep the fuel from
vaporizing when operating in high heat areas and
improve JFS starts after shutdown, the priority valve
directs fuel recirculation at a rate of 50 to 130 pph back
to tank no. 3A from the fuel control. On completion of
JES operation, any residual fuel in the combustor is
drained overboard by the JES combustion drain valve.

3-13. JFS Electrical System. The JFS provides
rotational power, through the gas generator shaft, to
turn the PMG. The PMG supplies electrical power for
JES ignition and for control of the JFS/AMAD and
related aircraft circuits during JES start and engine
start.

3-14. Generator Control Unit (GCU 80-11-20),
F-15C 79-0015 THRU 81-0002; F-15D 79-0004
THRU 81-0003, BEFORE TO SRI1F-15-922. The
GCU, a rectangular unit in the JFS inlet, is cooled by
inlet air. It contains an automatic resetting overvoltage
protection circuit and a start sequencing relay. This
relay controls the power produced from the start
winding of the PMG and is used by the ignition unit to
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supply high voltage to the igniter plug. The ac power
produced by the PMG load winding is directed to the
GCU where it passes through a current limiting
inductor and is then filtered, rectified, and regulated
before being transmitted to the de control circuit and
fuel solenoid valves.

3-15. Generator Control Unit (GCU 80-11-20),
F-15C 79-0015 THRU 81-0002; F-15D 79-0004
THRU 81-0003, AFTER TO SR1F-15-922; F-15C
90-0263 AND UP, F-15D 90-0272 AND UP. The
GCU, a rectangular unit in the JES inlet, is cooled by
inlet air. It contains an automatic resetting overvoltage
protection circuit and a start sequencing relay. Part of
the ac power produced by the PMG is directed to the
GCU where it passes through a current limiting
inductor and is then filtered, rectified, and regulated
before being transmitted to the de control circuit and
fuel solenoid valves.

3-16. JFS Ignition Unit (80-11-41), F-15C 79-0015
THRU 81-0002; F-15D 79-0004 THRU 81-0003,
AFTER TO SR1F-15-922; F-15C 90-0263 AND UP,
F-15D 90-0272 AND UP. The JFS ignition unitis a 1.5
joule, high voltage, capacitor discharge unit with an
intermittent duty cycle rating of 10 seconds on and 10
minutes off. The ignition unit provides a minimum
spark rate of 2.6 sparks per second at 10vac, 360 Hz.
The ignition unit is connected through a shielded, high
voltage ignition cable to a single igniter plug in the JFS
combustor. The ignition unit is powered from the PMG
through the JFS run relay. The ignition unit will
continue to supply 2.6 sparks per second until the JFS
run relay energizes.

3-17. JFS Two Speed Switch (80-11-49). The JFS
two speed switch is a dual function centrifugal switch
mounted upon the JFS. One set of contacts within the
switch completes an electrical circuit at 50 percent gas
generator speed. When this circuit is complete, the
STARTER-READY light on the ENGINE control
panel comes on. The other set of contacts provides an
electrical safety cutoff of the JFS, if the gas generator
should accelerate to a 110 percent overspeed condition.

3-18. JFS Exhaust Duct and Collar System. The JFS
exhaust duct in door 94 carries exhaust gases aft and
then down to exit through a collared door in the lower
moldline of the aircraft. A slip joint in the duct limits
the axial load on the JFS because of thermal expansion.
The duct is covered with an insulating blanket to limit
skin temperature and to keep compartment heat at a
minimum. In addition to the JES support, the exhaust



duct is supported from the aircraft structure by an
adjustable gimbal mount near the exit of the duct. The
collared exhaust panel aft of door 94 provides the
opening in the aircraft structure to direct the exhaust
gases down and aft.

3-19. JFS Compartment Cooling. Compartment
cooling and ventilation is done, during JFS run, by a
mechanical fan driven by the CGB. The fan pulls
ambient air into the CGB, where it is passed through an
air/oil cooler and vented into the JFS bay. The air exits
the JES bay through an opening in door 94, through the
upper moldline, and through the JFS exhaust duct
opening aft of door 94. This circulating air maintains a
JFS compartment temperature of less than 250°F. After
a JES run, excessive compartment temperatures are
prevented by convection cooling. Air is pulled through
a lower moldline screened opening, aft of the JES inlet
duct. Absorbed compartment heat exits through an
upper screened opening and is vented through the
aircraft upper moldline at an average temperature of
230°F.

3-20. PRINCIPLES OF OPERATION. The JFS start
is started from the cockpit by pulling the JET FUEL
STARTER control handle with the STARTER switch
ON. This action, through a cable system, releases high
pressure hydraulic fluid from one of the JES
accumulators to the hydraulic start motor. When the
start sequence is started, the discharge of hydraulic
fluid from the accumulator cannot be interrupted;
however, a start can be prevented by setting the
STARTER switch to OFF. The high pressure hydraulic
fluid enters the inlet port of the hydraulic start motor
causing rotation that is transmitted through an
overrunning clutch to the gas generator gear train
within the CGB. This gear train drives the differential
speed lube pump, PMG, fuel control, two speed switch,
and gas generator shaft. The differential speed lube
pump aids the primary lube pump in supplying
lubrication during start, acceleration, or when the load
on the gas generator increases so that a differential
speed condition exists between the gas generator drive
train and the power turbine drive train.

3-21. The lube oil is supplied from the CGB reservoir
and spread through internal vanes to the moving
components within the JFS. Rotational power from the
CGB is transmitted into the JFS during the start
sequence by the gas generator shaft. When ignition and
combustion occur within the combustor and the gas

generator has a self-continuing speed, the hydraulic
start motor is disengaged from the CGB through the
overrunning clutch. The gas generator shaft drives the
gas generator gear train. During normal operation, the
gas generator speed is higher than the power turbine
speed, but the power turbine aids the gas generator in
acceleration through a sprague clutch in the CGB.

3-22. Gas Generator. The gas generator has a single
stage centrifugal compressor and a single stage axial
turbine. The compressor pulls ambient air through the
inlet duct. The air is compressed and directed to the
combustor. The annular reverse flow combustor is
where air and fuel mixing occurs and combustion
occurs. The now expanded high velocity hot gases are
used to rotate the axial turbine which drives the
compressor. The hot gases are passed through the
power turbine and into the JFS exhaust duct. When the
gas generator arrives at 50 percent speed, the two speed
switch completes an electrical circuit causing the
STARTER READY light to come on, indicating that
the JFS has completed a start and is ready for an engine
start.

3-23. Another set of contacts in the two speed switch
actuate and stop the JFS run when the gas generator
overspeeds 110 percent. The gas generator can run at
two different continued speeds; 60 percent idle and 100
percent rated maximum power output speed. The gas
generator is accelerated to maximum speed
automatically by fuel control operation only when
main engine start is selected. The gas generator shaft
rotates the differential speed lube pump, fuel control,
two speed switch, PMG, and works with the power
turbine shaft to drive the differential speed lube pump.

3-24. JFS Power Turbine. The single stage axial
power turbine is rotated by the high velocity hot gases
emitted from the gas generator. The power turbine
shaft is directly engaged to the CGB to provide
rotational power to the isolation decouplers for main
engine starts. The power turbine is protected from
overspeed by a 110 percent electrical switch on the
primary lube pump. When actuated, the electrical
contacts within the overspeed switch completes a
circuit which stops the gas generator operation. The
power turbine aids the gas generator in acceleration by
driving it through a sprague clutch in the CGB. The
sprague clutch also prevents power turbine rpm from
exceeding gas generator rpm.

80-11-00
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3-25. Electrical System. The PMG, when rotated,
immediately starts supplying ac power from the start
and load windings to the GCU. F-15C 79-0015 THRU
81-0002; F-15D 79-0004 THRU 81-0003, BEFORE
TO SR1F-15-922, the ac power provided by the start
winding passes through the normally closed contacts of
the start sequencing relay within the GCU, and is
applied to the JES ignition unit. F-15C 79-0015 THRU
81-0002; F-15D 79-0004 THRU 81-0003, AFTER
TO SRIF-15-922; F-15C 90-0263 AND UP, F-15D
90-0272 AND UP, the ac power provided by the start
winding is applied to the JFS ignition unit through the
JES run relay located in the no. 5 miscellaneous relay
panel. The ignition unit contains a high voltage ignition
coil and storage capacitor which discharges
automatically when a predetermined high voltage level
is received. The ejected high voltage is directed to the
igniter plug that extends into the combustor and emits
an electrical are between the air gap electrodes and
produces combustion when fuel exists.

3-26. F-15C 79-0015 THRU 81-0002; F-15D 79-0004
THRU 81-0003, BEFORE TO SRIF-15-922, when the
PMG output exceeds approximately 25vac, the start
sequencing relay circuit stops ignition. This occurs at
approximately 20 percent gas generator speed. When
the JES is started, the gas generator normally becomes
self-continuing within 3 seconds and accelerates to idle
or standby within 7 seconds. The ac electrical power
produced by the PMG load winding is applied to the
GCU where it is rectified, filtered and used to actuate
both fuel solenoid valves. During JFS start and
operating cycles, the PMG load winding provides
electrical power for the JFS/CGB airframe mounted
accessory drive (AMAD) control circuits. The GCU
also has a dc voltage regulator and overvoltage
protective unit. When an overvoltage condition occurs,
the JES run is stopped; however, the overvoltage unit
automatically resets allowing another try.

3-27. F-15C 79-0015 THRU 81-0002; F-15D 79-0004
THRU 81-0003, AFTER TO SRI1F-15-922; F-15C
90-0263 AND UP, F-15D 90-0272 AND UP,
approximately 150 milliseconds after 16vdc is applied
to the JFS voltage output relay it will energize. The JFS
control timer will energize 1.5 seconds after the voltage
output relay energizes. This will energize the JFS run
relay and it will remove power from the ignition unit,
stopping ignition. With all the above delays ignition
stays on for a much longer period of time. When the
JES is started, the gas generator normally becomes self-
continuing within 3 seconds and accelerates to idle or
standby within 7 seconds. The ac electrical power
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produced by the PMG load winding is applied to the
GCU where it is rectified, filtered and used to actuate
both fuel solenoid valves. During JFS start and
operating cycles, the PMG load winding provides
electrical power for the JES/CGB airframe mounted
accessory drive (AMAD) control circuits. The GCU
also has a dc voltage regulator and overvoltage
protective unit. When an overvoltage condition occurs,
the JES run is stopped; however, the overvoltage unit
automatically resets allowing another try.

3-28. JFS Fuel System. When doing a normal JFS
start, gravity fed fuel is supplied from tank no. 3A
through the JFS suction feed check valve to the JFS
fuel shutoff valve. The fuel flow is controlled by the
shutoff valve which is energized by a low dc voltage
supplied during the start cycle by the GCU. The fuel
downstream of the JFS fuel shutoff valve is pressurized
to 25 psig from the, JFS fuel accumulator and passed
through the primary fuel filter element. The fuel
pressure is increased in the fuel filter housing by the jet
boost pump. The boost pump increases fuel flow
through the filter and to the inlet of the high pressure
pump to provide enough flow to allow the JFS to
operate with a minimum input fuel pressure of 5 psi. A
differential pressure indicator in the fuel filter housing
compares fuel pressure on both sides of the filter and
indicates when filter replacement is required. Fuel is
routed from the filter unit directly to the inlet of the
fuel control. In the fuel control, the fuel passes through
the high pressure fuel pump. The positive displacement
pump is gear driven by the gas generator accessory
gearbox and supplies fuel to the fuel manifold and
spray nozzles at pressures up to 250 psi. Excess fuel
pressure is routed to the jet boost pump, bypassed to
the inlet of the high pressure pump and recirculated
back to tank 3A through action of the priority valve.

3-29. The JFS two speed switch is also directly driven
by the fuel pump shaft and contains two sets of
electrical contacts. The first set of contacts actuate and
complete an electrical circuit at 50 percent gas
generator speed. This actuation causes the STARTER-
READY light to come on, indicating to the operator
that the JFS is ready for an engine start. The other set of
contacts will open the JFS control holding circuit,
which operates the fuel valves, should the gas
generator speed exceed 110 percent. If these contacts
do open, the JFS shuts down immediately due to fuel
starvation.



3-30. The differential pressure valve maintains a
constant pressure drop across the acceleration schedule
valve and the governor valve. In addition, it ports
excess fuel to the jet boost pump in the fuel filter.
During start, when the acceleration schedule valve is
metering fuel flow and the governor valve is open, the
differential pressure valve maintains a constant
pressure drop across the acceleration schedule valve.
When gas generator speed is 60 percent or higher, the
governor valve assumes the fuel metering function
causing the differential pressure valve to maintain a
constant pressure drop across the governor valve.

3-31. The acceleration schedule valve controls fuel
flow to the JFS during start and during acceleration to
60 percent gas generator speed. The scheduling valve
receives fuel from the high pressure pump and meters
the required fuel to the governor valve. A bellows
inside the acceleration schedule wvalve receives
compressor discharge pressure and compares
compressor discharge pressure with an evacuated
aneroid bellows to limit the amount of fuel passing
from the pump to the governor.

3-32. The governor valve meters fuel during steady-
state operation, either 60 percent or 100 percent gas
generator speed. The governor valve contains a
governor shaft and a metering sleeve. The position of
the metering sleeve is the result of spring tension
applied down on the sleeve, and the opposing
centrifugal force produced by a fly-weight assembly.
At controlled speed, the metering sleeve is repositioned
by centrifugal force to maintain a constant speed as
selected by the acceleration control valve. A minimum
flow orifice prevents flameout from not enough fuel
flow during JFS deceleration.

3-33. The acceleration control valve establishes two
controlled speeds; 60 and 100 percent gas generator
speed and two separate schedules for going from one
speed to the other. It contains a solenoid, an
acceleration limiter piston and an acceleration limiter
shaft. The solenoid is controlled by the JES/AMAD
control systems. When energized, the solenoid opens a
passage and high pressure fuel is directed to the top of
the acceleration limiter piston. High pressure fuel is
allowed to enter the governor and move a piston to
increase the force on the speeder spring. Fuel from the
low pressure side of the piston escapes to the governor
cavity, at near nozzle pressure, through a controlled
leakage path. The 100 percent gas generator speed set
point is arrived at when the piston arrives at the end of
its stroke. When deenergized, the solenoid ports fuel
from the top of the piston to a low pressure fuel

passage, which relieves the piston to the 60 percent
position. The deceleration from 100 to 60 percent is
almost immediate when the top of the acceleration
limiter piston is ported to the low pressure fuel passage.

3-34. The fuel nozzles contain five primary and five
secondary nozzles. Three primary nozzles open at 10
psig and two nozzles open at 30 psig to provide start
fuel. The secondary nozzles open at 70 psig for JFS
run. The nozzles open at different pressure to aid
starting in cold weather conditions.

3-35. The fuel control shutoff valve is an electrically
actuated solenoid valve that opens or closes the fuel
manifold. When energized, the solenoid allows
metered fuel to exit the fuel control to the fuel nozzles.
When deenergized, the solenoid closes the passage to
the nozzles and routes the fuel to the inlet of the high
pressure pump. This prevents a fuel pressure shock
inside the fuel control on shutdown.

3-36. The priority valve functions as a result of
differential pressure. When the JES fuel control shutoff
valve is energized, metered fuel flows to the nozzles.
At approximately 50 percent gas generator speed,
manifold back pressure increases causing the priority
valve to shuttle down allowing high pressure fuel to
unseat the check valve at 40 psi. Fifty to one hundred
thirty pph of fuel at approximately 180°F maximum is
routed through the JES fuel return check valve to tank
no. 3A for recirculation. When the fuel control shutoff
valve is deenergized, manifold back pressure is
reduced, causing the high pump discharge pressure to
act upon the priority valve to shut off fuel recirculation.
The priority valve and 40 psi check valve trap bypass
fuel inside the fuel control to prevent pumping the fuel
control dry of fuel during JFS shutdown. Upon
completion of the JFS run, any residual fuel within the
combustor is drained overboard by the JFS combustion
drain valve.

3-37. JFS Shutdown. Normal JFS shutdown is done
when the second engine is started. This shutdown is
controlled by the start cutout switch on each AMAD.
As each engine arrives at BEFORE TO 2JA16-3-506
50 to 54 percent N, RPM or AFTER TO 2JA16-3-506
41 to 43 percent N, RPM, electrical contacts within the
related start cutout switch break the circuit to the fuel
shutoff valves. Since the switches are wired in parallel
in the circuit, either main engine can be started first.
JES shutdown is automatic through the overspeed
switch on the primary lube pump when a 110 percent
speed is arrived at by the power turbine, or by
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the power turbine, or by the two-speed switch on the
JFS when the gas generator arrives at 110 percent
speed. An overvoltage protective unit in the GCU can
also stop a JFS run when an overvoltage condition
from the PMG occurs. Manual shutdown of the JFS is

done by setting the STARTER switch on the ENGINE
control panel to OFF. This action breaks the electrical
circuit to the fuel shutoff valves and stops the fuel flow

to the JFS.

Table 3-1. Line Replaceable Units

Common Name S/S/SN Ref Des Nomenclature
Jet fuel Starter (JFS) 80-11-10 97-5003 Starter, Jet Fuel
JES Boss Plug 80-11-36 9U-T549 Plug, Boss
JES Bypass Relief Valve 80-11-17 OVAP528 Valve, Relief
(1D JFS/CGB Clutch Pressure 80-11-21 08-S514 Switch, Pressure Qil
Switch
JES Combustor Drain Line 80-11-37 9U-T551 Support Assy, Fuel Drain
JES Combustion Drain Valve 80-11-38 OVAS515 Valve, Check, Drain
JES Compressor Discharge Air Plug 80-11-34 9U-8552 Plug
JES Compressor Discharge Pressure 80-11-27 9U-T532 Tube Assy, Jet Fuel Starter
Line
JES Compressor Discharge Pressure 80-11-27 9U-T534 Tube Assy, Jet Fuel Starter
Line
JES Compressor Discharge Pressure 80-11-28 9U-T533 Union
Line Adapter
JFS Compressor Inlet Screen 80-11-19 OMPS531 Screen, Compressor Inlet
JFS Exhaust Duct 80-11-50 OMPS516 Duct, Exhaust, Jet Fuel Starter
JFS Exhaust Louver 80-11-45 OMPS517 Collar, JFS Exhaust
JES Fuel Accumulator 80-11-11 9CAP530 Accumulator - Fuel
JFS Fuel Bypass Line Adapter 80-11-26 9U-T539 Nipple, Tube
JES Fuel Control 80-11-46 OBAS556 Control, Fuel
JES Fuel Control Bypass Line 80-11-25 9U-T3535 Tube Assy, Fuel Bypass
JES Fuel Control Line Adapter 80-11-31 9U-S554 Union
JES Fuel Control Pressure Bypass 80-11-24 9U-T542 Tube Assy, Jet Fuel Starter
Line
JES Fuel Control Pressure Line 80-11-23 9U-T543 Tube Assy, Jet Fuel Starter

80-11-00
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Table 3-1. Line Replaceable Units (CONT)

Common Name S/S/ISN Ref Des Nomenclature
JES Fuel Filter Assembly 80-11-13 9FATS518 Filter Assembly
JES Fuel Filter DP Indicator 80-11-14 9DST519 Differential Pressure Indicator
JES Fuel Filter Element 80-11-15 9FATS520 Filter Element
JES Fuel Filter Identification Plate 80-11-16 OMATS536 Plate, Identification
JES Fuel Inlet Line 80-11-29 9U-T537 Tube Assy, Jet Fuel Bypass
JES Fuel Inlet Line Adapter 80-11-33 9U-5548 Nipple, Tube
JES Fuel Manifold Plug 80-11-35 9U-S550 Plug
JES Fuel Return Check Valve 80-11-18 9VARS529 Valve, Check
JFS Fuel Shutoff Valve 80-11-12 9L-P0O05 Valve, Solenoid, Fuel Shutoff
JFS Generator Control Unit 80-11-20 OPST521 Control Unit, Generator
JES High Voltage Ignition Lead 80-11-42 OW-8522 Electrical Lead
JES Igniter Plug 80-11-43 OATTS524 Igniter, Plug, Gas Turbine Engine
JES Ignition Unit 80-11-41 9R-S5525 Ignition Unit, High Voltage

Capacitor Discharge

JFS Left Rear Mount Bracket 80-11-39 9U-58540 Bracket Assy, Engine Mount Rear
JES Plenum Gasket Seal 80-11-40 OMPS557 Seal, Plenum Gasket
JES Power Turbine Scavenge Line 80-11-32 9U-8547 Tube Assy
JES Power Turbine Scavenge Line 80-11-32 9U-T538 Tube Assy
JES Power Turbine Scavenge Line 80-11-32 9U-8553 Tube Assy
JES Pressure Switch Transfer Tube 80-11-48 OV-§558 Tube, Transfer Oil, Pressure Switch
JES Rear Bearing Oil Scavenge 80-11-47 9U-8557 Tube, Transfer Oil Scavenge, Rear
Transfer Tube Bearing
JES Right Rear Mount Bracket 80-11-39 9U-T541 Bracket Assy, Engine Mount Rear
JES Two Speed Switch 80-11-49 9U-T559 Switch Assy, Two Speed
il Pressure Inlet Transfer Tube 80-11-30 9U-8545 Tube, Transfer Oil Pressure Inlet
Transfer Tube Retainer 80-11-22 OMPT544 Retainer, Transfer Tubes

(1D JFS 386238-5-1.

80-11-00
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7> BEFORE TOSRIF-151253 DOOR 154 {REF}
[Z > AFTERTO SRIF-15-1253 SEEDETALB
JFS PN 384238-5-1

DOOR 951 (REF)
SEE DETAIL C

DOOR 83 {REF}
SEEDETAIL A

DOOR 94 (REF)

80-11-00
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INND(;E)( COMMON NAME 5f5/5N REF DES ACCESS

—2 p 1| JFSEXHAUST DUCT ASSEMBLY 80-11-50 | 9MPS516 | DOOR 84
[27» 2 | JFS EXHAUST COLLAR 80-11-45 | SMPS517

3 | JFS HIGH VOLTAGE IGNITION LEAD BO-11-42 | OW-5522 DOOR 84

4 | JFS IGNITER PLUG 80-11-43 | 9ATTE24 DOOR 84

5 | JFSFUEL FILTER aP INDICATOR 80-11-14 | 8DST518 | DOOR 84

G | JFS COMBUSTION DRAIN VALVE BO-11-38 | 9VASD15 | DOOR 94

7 | JFS COMPRESSOR INLET SCREEN 80-11-19 | 8MPS531 DOOR 94

8 | JFS GENERATOR CONTROL UNIT 80-11-20 | 9PSTH21 DOOR 84

9 | JET FUEL STARTER 80-11-10 | 8Z-5003 DOOR 94

10 | JFE IGNITION UNIT 80-11-41 9R-5525 DOOR 94

11 | JFS FUEL CONTROL PRESSURE BYPASS LINE 80-11-24 | 9U-To42 DOOR 84

12 | JFS FUEL CONTROL PRESSURE LINE BO-11-23 | QU-TH43 DOOR 84

13 | JFG TWO SPEED SWITGH 80-11-49 | 9U-TS559 DOOR 94

14 | TRANSFER TUBE RETAINER 80-11-22 | 9MPT544 | DOOR 84

15 | JFS/CGEB CLUTCH PRESSURE 3WITGH B0-11-21 95-3514 DOOR 84

16 | JFS FUEL CONTROL 80-11-46 | OBASS56 | DOOR 84

17 | JFS COMPRESSOR DISCHARGE PRESSURE LINE 80-11-2v | 9U-T532 DOOR 84

18 | JFS COMPRESSOR DISCHARGE PRESSURE LINE ADAPTER 80-11-28 | 9U-TH33 DOOR 84

19 | JFG COMPRESSOR DISCHARGE PRESSURE LINE 80-11-27 | SU-T534 DOOR 84

20 | JFS FUEL CONTROL BYPASS LINE 80-11-25 | 8U-T535 DOOR 84

21 | JFS FUEL FILTER IDENTIFICATION PLATE BO-11-16 | 9MATSH3G | DOOR 94

22 | JFSFUEL FILTER ELEMENT 80-11-15 | 9FATS520 DOOR 94

23 | JFS FUEL FILTER ASSEMBLY 80-11-13 | 9FATS18 DOOR 94

24 | JFS FUEL INLET LINE 80-11-29 | 9U-TH37 DQOR 94

26 | JFS POWER TURBINE SCAVENGE LINE BO-11-32 | OU-TH38 DOOR 94

26 | JF5 FUEL BYPASS LINE ADAFPTER 80-11-26 | 9U-T539 DOOR 84

27 | JFS LEFT REAR MOUNT BRACKET 80-11-39 | 9U-$540 DOOR 94

28 | JFS RIGHT REAR MOUNT BRACKET BO-11-39 | 9U-TSH DOOR 84

29 | JFS PLENUM GASKET SEAL 80-11-40 | OMFS557 | DOOR 84

30 | JFS POWER TURBINE SCAVENGE LINE 80-11-32 9U-5547 DOOR 94

31 | JFS FUEL INLET LINE ADAPTER BO-11-33 | 9U-8542 DOOR 84

32 | JF5 COMPRESSOR DISCHARGE AIR FLUG 80-11-34 | 9U-8552 DOOR 84

33 | JFS FUEL MANIFOLD PLUG 80-11-35 | 9U-$550 DOOR 94

34 | JFS COMBUSTOR DRAIN LINE BO-11-37 | QU-TSH DOOR 84

35 | JFS BOSS PLUG 80-11-38 | SU-T549 DOOR 94

26 | JFS FUEL CONTROL LINE ADAPTER 80-11-31 9U-5554 DOOR 94

37 | JFS POWER TURBINE SCAVENGE LINE B80-11-32 | 9U-85653 DOOR 94

38 | JFS REAR BEARING OIL SCAVENGE TRANSFER TUBE 80-11-47 | QU-8557 DOOR 94

39 | JFS PRESSURE SWITCH TRANSFER TUEE 80-11-48 | 9U-S555 DQOR 94

40 | OIL PRESSURE INLET TRANSFER TUBE BO-11-30 | 9U-8545 DOOR 83

41 | JFS BYPASS RELIEF VALVE 80-11-17 | 9VAPS28 DOOR 83

42 | JFS FUEL RETURN CHECK VALVE 80-11-13 | $WARBZG DOOR 83

43 | JFS FUEL STUTCOFF VALVE BO-11-12 9L-PODS | DOOR 95L

44 | JFS FUEL ACCUMULATOR 80-11-11 | SCAP530 | DOOR 95L

[[1 ) 45 | JFS EXHAUST DUCT 80-11-44 | SMPS3516 | DOOR 94
[1 » 46 | JFS EXHAUST LOUVER 80-11-45 | SMPS517

TOGZE02-0

Figure 3-1. Jet Fuel Starter Component Locator (Sheet 1 of 4)
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Figure 3-1. Jet Fuel Starter System Component Locator
(Sheet 2)

80-11-00
39



INTERNAL DOOR (REF)

DETAIL A
83 DOOR AREA ABOVE CGB

TCGRM-03-01

Figure 3-1. Jet Fuel Starter System Component Locator

80-11-00 (Sheet 3)
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527Z-E0Q& LEFT BUS CIRCUIT BREAKER PANEL (255013}
REF DES ZONE NOMENCLATURE BUS
12CBEQO2 B1 L EQOST PUMP 115V A L 1M5VAC ¢ A
12CBEQQ3 B2 L BOOST PUMP 115V @8 L 115VAG ¢ B
12CREQD4 B3 L BOOST PUMP 115V ¢ L 115VACSC
12CBE0OS B4 L BOOST PUMP 28 vog L 28vDC

Figure 3-2. Jet Fuel Starter System Circuit Breakers
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3-38. SPECIAL MAINTENANCE
REQUIREMENTS.

3-39. JET FUEL STARTER SYSTEM
PERTINENT DATA. Data pertinent to the
operation and properties of the jet fuel starter system
are found in table 3-2.

Table 3-2. Pertinent Data

JET FUEL STARTER

Characteristics (Approximate)
Dry Weight
Length
Width
Height

Horsepower

Exhaust Gas (at exhaust exit)
Maximum Temperature
Maximum Velocity

Gas Generator
Idle Speed
100 Percent Speed

Power Turbine
Idle Speed
100 Percent Speed

JES Acceleration
Start to Idle
Idle to 100 Percent

JES Deceleration

Compartment Temperature
Operating
Non-operating

Lubrication
Lubricant
Pressure

Fuel System
Fuel

Source
Low Pressure
Pump (all operation)

Overboard Drain and Leakage Limits
JFS Fuel Control

99 pounds
25 inches
13 inches
14 inches

166 HP (Minimum)

800°F
340 mph

37,441 rpm
62,402 rpm

35,659 rpm
59,432 rpm

3 to 7 seconds
8 to 12 seconds

Instantaneous

-65 to 680°F
-05 to 250°F continuous

Depends on CGB oil system
MIL-L-7808
60 psi

MIL-T-5624, grade JP4 or grade JP5 or alternate
MIL-T-83133, grade JP8

Tank 3A

5 to 50 psi

Jet boost

2 Drops in 5 Minutes

80-11-00
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Table 3-2. Pertinent Data (CONT)

Electrical System
Source
Type
Output
dc Source
dc Output

JES START SYSTEM

High Pressure 250 psi

Pump Positive displacement, gear type
Fuel Spray Nozzles 10 units

Primary 3 units

Opening Pressure 10 psi

Intermediate 2 units

Opening Pressure 30 psi

High 5 units

Opening Pressure 70 psi

Permanent Magnet Generator (PMG)
Dual winding, gear driven

0to 115vac

Generator Control Unit (GCU)

3-40. JFS EXHAUST DUCT REPAIR - BEFORE
TO SR1F-15-1253. See figure 3-4.

3-41. INPUT CONDITIONS.
3-42. Required Conditions:

s Aircraft safe for maintenance (05-00-01)

3-43. Support Data:
« 80-11-44
* 80-11-45
« TO 1-1A-9
« TO33B-1-1

3-44. Supplies (Consumables):

Stainless Steel, MIL-S-6721, COMP T1, TYPE 321,
0.032 inch

3-45. Personal Safety Equipment:

* Goggles, safety

80-11-00
3-16

0 to 28vdc

To prevent an overheat condition, fire or
damage to aircraft, repair of JES exhaust
duct is limited to the below:
3-46. Procedure.
a. Remove JFS exhaust duct (80-11-44).
b. Cut a piece of stainless steel, 5.0 x 23.5 inches.
c. Trim stainless steel to dimension of 0.59 +0.030
inch and butt weld to JFS exhaust duct outlet lip as
shown in figure 3-4. Refer to TO [-1A-9.

d. Clean and grind weld on ID of JFS exhaust
duct. Refer to TO 1-1A-9.

e. Using penetrant inspection, Type I, Method A,
inspect weld for defects. Refer to TO 33B-1-1.

f. Install JFS exhaust duct (80-11-44), but do not
install JFS exhaust louver at this time.

g. Adjust serrated plate on rear of JFS exhaust
duct to the highest position.




NOTE
When installing JFS exhaust louver,
welded extension of JES exhaust duct
outlet lip must be trimmed.

Final dimension of JFS exhaust duct
outlet lip to top of JFS exhaust louver
vanes is 0.10 inch minimum.

h. Temporarily install JFS exhaust louver and
inspect for minimum of 0.10 inch gap between JES
exhaust duct outlet lip and top of exhaust louver vanes.
Remove louver.

i. Trim JFS exhaust duct outlet lip until a
dimension of 0.10 inch minimum exists between outlet
lip and top of JFS exhaust louver vanes.

j- Install JES exhaust louver (80-11-45).

3-47. JFS EXHAUST DUCT INSULATION
BLANKET AND/OR FOIL REPAIR - BEFORE TO
SR1F-15-1253. See figure 3-5.

3-48. INPUT CONDITIONS.

3-49. Required Conditions:

s Aircraft safe for maintenance (05-00-01)

3-50. Support Data:
« 80-11-44
« TO 1-1A-9
3-51. Supplies (Consumables):

KAOWOOL, 1/4 inch, 8 pounds per cubic foot density,
19740
Stainless steel, AMS5510 or 5512, AR

3-52. Procedure.
a. Remove JFS exhaust duct (80-11-44).

b. Trim damaged or deteriorated foil from exhaust
duct.

c. Trim insulation blanket to get a clean cut edge.
Cut need not coincide with the foil cut line.

NOTE
Repair material may be obtained from
another JES exhaust duct.

d. If new repair material is
KAOWOOL or equivalent.

required, use

e. Cut insulation blanket to fit area of removed
blanket, allowing 1/4 inch minimum overlap.

f. Cut a section of foil to fit area of removed foil,
allowing 1/4 inch overlap. Use 0.002 inch double
corrugated stainless steel, AMS5510 or AMS5512.

NOTE

Be sure all spot welds are close together
to form a continuous weld line.

g. If foil is being replaced at blanket edges,
spotweld the foil to base duct material. Refer to
TO 1-1A-9.

h. Spotweld replacement foil to existing foil in 1/4
inch overlap areas. Refer to TO 1-1A-9.

i. Be sure all weld surfaces are clean.

J. Install JFS exhaust duct (80-11-44).

80-11-00
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JFS EXHAUST DUCT

0.53 0,030 INCH

A
" \
Z SLIT AND WELD ETAIMLESS
STEEE AT ASSEMALY TC
STAINLESS STEEL MATCH 1.D. OF EXISTING
TYPE 321 JFE EXHAUST DUCT OUTLET

LIF. [LOCATIDN OF SLIT OPTIONAL)

JFS EXHALET DUCT
QUTLET LIP

JFS EXHAUST
BUGT

Q10 INCH MINIMUM—I
EXHAUST LOUVER RAISE RING 1 \ \;
EXHAUST DUCT QUTLET LIP

e L AN \SW V\J’

0. 10 INCH MINtMUM

WELDED EXTENSION IS TRIMMED

ON INSTALLED JFS EXHAUST DUCT

TO ESTABLISH DIMENSIONS NOTED
TOG1-L301

Figure 3-4. JFS Exhaust Duct Repair - BEFORE TO SRI1F-15-1253

80-11-00
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DAMAGED AREA JFS EXHAUST QUCT DAMAGED AREA

1, REPLACEMENT FOIL
2. EXISTiNG FOIL

3. EXISTING INSULATION
BLANKET

4. REPLACEMENT INSULATION
BLANKET

5. SPOT WELD

VIEW B-B ToG1-03-01

Figure 3-5. JFS Exhaust Duct Insulation Blanket and/or Foil
Repair - BEFORE TO SR1F-15-1253

80-11-00
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3-53. JFS EXHAUST DUCT ASSEMBLY
INSULATION AND BRACKET REPAIR -
AFTER TO SR1F-15-1253. See figure 3-6 AND 5-7.

3-54. INPUT CONDITIONS.

3-55. Required Conditions:

* Aircraft safe for maintenance (05-00-01)

3-56. Support Data:
« 80-11-50
3-57. Applicable Torque Values:

* 12 inch-pounds
* 18 inch-pounds

3-58. Supplies (Consumable):

Acetone, technical, 0AS1 (81348)
Adhesive, RTV 732 CLEAR (71948)
Cheesecloth, CCC-C-440 (81348)

Clamp, hose, NAS 1922-0750-3H (62727)
Kit, repair, 30A48

3-59. Personal Safety Equipment:
* Gloves, protective

*  Goggles, Safety

+ Mask, Dust

3-60. Repair of Missing or Deteriorated Insulation
Material. See figure 3-6 (view A-A).

a. Remove JFS exhaust duct assembly (80-11-50).

WARNING

MIN-K insulation products are composed
of powered and fibrous glass materials.
These materials can cause temporary
irritation, if spilled or released from

insulation blanket. During handling,
gloves are not required, however,
goggles and  dust masks are

recommended.

b. Trim rough edges of damaged area.

80-11-00
3-20

WARNING

Acetone is highly flammable. Do not use
near open flame or sparks. Use only in
well ventilated areas.

c. Clean repair area with a clean cheesecloth
moistened with acetone.

d. Cut replacement insulation material to match
damaged area.

e. Position replacement insulation material in
damaged area.

f. Cut skin patch to overlap damaged area
approximately 1 inch on all sides.

g. Clean skin patch with a clean cheesecloth
moistened with acetone. Allow patch to dry.

WARNING

Adhesive is toxic to skin, eyes, and
respiratory tract. Skin and eye protection
required. Avoid repeated or prolonged
contact. Good general ventilation is
normally enough.

h. Apply a thin layer of adhesive to mating
surfaces of skin patch and duct.

i. Position patch on damaged area and apply
enough pressure to remove trapped air bubbles, but not
enough to force adhesive out of bonded area.

j. Cover patched area with tape.

k. Allow to cure 1 hour above 70 percent relative
humidity or 2 hours below 70 percent relative
humidity.

1. Remove tape and inspect for a good bond.

m. Install JES exhaust duct assembly (80-11-50).

3-61. Repair of Cracked or Split Insulation
Material. See figure 3-6 (view B-B).

a. Remove JFS exhaust duct assembly (80-11-50).



WARNING

MIN-K insulation products are composed
of powered and fibrous glass materials.
These materials can cause temporary
irritation, if spilled or released from
insulation blanket. During handling,
gloves are not required, however,
goggles  and dust masks are
recommended.

b. Trim rough edges of damaged area.

WARNING

Acetone is highly flammable. Do not use
near open flame or sparks. Use only in
well ventilated areas.

c. Clean repair area with a clean cheesecloth
moistened with acetone.

d. Cauat replacement insulation material to match
damaged area.

e. Position replacement insulation material in
damaged area.

f. Cut skin patch to overlap damaged area
approximately 1 inch on all sides.

g. Clean skin patch with a clean cheesecloth
moistened with acetone. Allow patch to dry.

WARNING

Adhesive is toxic to skin, eyes, and
respiratory tract. Skin and eye protection
required. Avoid repeated or prolonged
contact. Good general ventilation is
normally enough.

h. Apply a thin layer of adhesive to mating
surfaces of skin patch and duct.

i. Position patch on damaged area and apply
enough pressure to remove trapped air bubbles, but not

enough to force adhesive out of bonded area.

j- Cover patched area with tape.

k. Allow to cure 1 hour above 70 percent relative
humidity or 2 hours below 70 percent relative
humidity.

I. Remove tape and inspect for a good bond.
m. Install JFS exhaust duct assembly (80-11-50).

3-62. Repair of Loose Insulation Blanket on Elbow.
See figure 3-6 sheet 2.

a. Remove JFS exhaust duct assembly (80-11-50).

b. To secure loose shell cloth on forward end of
elbow, do Repair of Loose Bracket on Elbow,
paragraph 3-62 b. through d.

c. To secure a balooning insulation blanket, install
a hose clamp in the mid section, aft of the identification

plate.

d. Torque insulation hose clamp worm screw 12
inch-pounds maximum.

e. Install JFS exhaust duct assembly (80-11-50).

3-63. Repair of Loose Bracket on Elbow. See figure
3-6 sheet 2 and 3-7.

a. Remove JFS exhaust duct assembly (80-11-50).

b. Make a bracket retainer. See figure 3-7.

c. Install bracket retainer by securing with hose
clamp installed over the insulation standoff. See figure

3-6 sheet 2.

d. Torque bracket retainer hose clamp worm screw
18 inch-pounds maximum. See figure 3-6 sheet 2.

e. Install JFS exhaust duct assembly (80-11-50).
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3-64. CONSUMABLE MATERIALS LIST.

3-65. SUPPLIES (CONSUMABLES). A list of
supplies required to support the organizational

maintenance of the jet fuel starter system is provided in
table 3-3.

Table 3-3. Supplies (Consumables)

Nomenclature

Material

Part Number
(CAGE)

Compound, antisieze
Compound, antisieze
Compound, antisieze
Compound, antisieze
Gasket

Gloves, rubber disposable
Insulation tape

Insulator

Kaowool, 1/4 inch thick, 8 pounds
per cubic foot density

Lockwire
Lockwire
Lockwire
Lubricant
Lubricating oil
Lubricating oil
Methyl ethyl ketone
Packing
Packing
Packing
Packing
Packing
Packing
Packing

Packing

FELPROC300 (73165)
MIL-T-5544 (81349)
MIL-A-907 (81349)

51026 (73165)

MS35769-11 (96906)
MIL-G-36592 (81349)
MIL-T-23594 TYPE 1 (81349)
367511-1 (99193)

19740

MS20995NC20 (96906)
MS20995NC32 (96906)
MS20995NC40 (96906)
MIL-L-46010 (81349)
MIL-L-7808 (81349)
WD40-150Z (09137)
ASTM D 740 (81346)
$9413-010 (99193)
S9413-012 (99193)
$9413-013 (99193)
S9413-014 (99193)
$9413-021 (99193)
S9413-137 (99193)
$9412-011 (99193)
$9412-012 (99193)
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Table 3-3. Supplies (Consumables) (CONT)

Nomenclature

Material

Part Number
(CAGE)

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing
Petrolatum, technical
Primer, epoxy
Sealing compound
Stainless Steel

Stainless Steel

S9412-014 (99193)
$9412-140 (99193)
$9412-212 (99193)
$9412-552 (99193)
$9412-554 (99193)
$9412-558 (99193)
$9413-010 (99193)
$9413-024 (99193)
$8990-606 (99193)
M25988-1-908
M25988-1-906
VV-P-236 (81348)
MIL-P-23377 (80244)
PR1750Al (82574)
AMS5510 or AMS5512

MILS6721 COMP T1, Type 321,
0.032. inch

3-66. SUPPORT EQUIPMENT LIST.

3-67. TEST EQUIPMENT. Test equipment required
for maintenance of the jet fuel starter system is listed in

table 3-4. Special test equipment is shown in figure

3-8. References in the Use and Application column

equipment.

indicate only one of the possible uses of this

Table .3-4. Test Equipment List

Equipment Number

Nomenclature

Use and Application

GG-G-531

68D170008-1001 or
68D170008-1003

Goggles, safety

Kit, Jet Fuel Starter Borescope

Used for eye protection.

Used for inspection and
troubleshooting.
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JET FUEL STARTER BORESCOPE KIT
680170008-1001

JET FUEL STARTER BORESCOPE KIT

680170008-1003
TCG1-03401

.Figure 3-8. Test Equipment
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3-68. SPECIAL TOOLS. Special tools required for
maintenance of the jet fuel starter system are listed in
table 3-5. Special tools are shown in figure 3-9.

Table 3-5. Special Tools List

Tool Number Nomenclature Use and Application
12A3402-3 Jack assembly, AC generator drive | Used for JFS removal and installation.
289365-1 Stand, portable starter Used for JES transportation.

294549-1 Puller Set, Mechanical Used for JFS oil pressure inlet line

transfer tube removal and installation.

68D170001-1005 Adapter, Jet Fuel Starter Handling | Used for JES removal and installation.

68D170003-1003 Alignment Adapter - Jet Fuel Used for JFS/CGB alignment.
Starter/Central Gearbox

68D170015-1001 Stand, JFS/CGB Maintenance Used for JES/CGB maintenance.

68D230027-1001 Adapter, Electrical Generator, Jack | Used for JFS removal and installation.
Hydraulic
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AC GENERATOR DRIVE JACK
ASSEMBLY 12A3402-3

JET FUEL STARTER HANDLING
ADAPTER 68D170001-1005

JET FUEL STARTER/CENTRAL

GEARBOX ALIGNMENT ADAPTER ' ELECTRICAL GENERATOR JACK
65D170003- 1003 ADAPTER-HYDRAULIC 68D230027-1001

T

\Figure 3-9. Special Tools (Sheet 1 of 2)
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JFSICGB MAINTENANCE STAND

6801700131001

TCGT-03-01

MECHANICAL PULLER SET
2045491

Figure 3-9. Special Tools (Sheet 2)
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SECTION IV
CENTRAL GEARBOX SYSTEM

4-1. SYSTEM FUNCTIONAL DESCRIPTION.

4-2. DESCRIPTION.  This section  contains
description and principles of operation for the central
gearbox system shown in figure 4-1, and is made up of
equipment listed in table 4-1 for the F-15C and F-15D
aircraft.

4-3. The central gearbox (CGB) transfers power from
the jet fuel starter (JFS) to the airframe mounted
accessory drive (AMAD) gearboxes for engine starting
and limited duty mode operation. It also provides
power during the start cycle to the JES gas generator
until self continuing speed and supplies the electrical
power from the Permanent Magnet Generator (PMG)
required to operate the engine starting system.

4-4. CGB Mounting. The CGB, in door 83, is attached
to the aircraft through a top link mount and two lower
bearing mounts. The CGB is coupled to the JES with a
V-band clamp. At the JFS/CGB interface are the gas
generator and power turbine shaft splines and four oil
transfer tubes that integrate the CBG lube system with
the JES.

4-5. CGB Components. The CGB provides mounting
for CGB fan and clutch, JFS hydraulic start motor,
power turbine overspeed switch and pump, permanent
magnet generator, CGB right decoupler position
switch, CGB isolation decouplers and an CGB
hydraulic clutch control valve, and a right decoupler
position switch (CGB 386720-4-1). An air/oil cooler
and bypass valve are mounted on the central gearbox to
provide cooling of the lube and control oil. An isolation
decoupler for engagement with the AMAD is on each
side of the central gearbox. A multiple disc clutch
transmits JES torque to the isolation decouplers. A
brake prevents the clutch from rotating when the clutch
disengages and provides rapid sequential engine starts.

4-6. CGB Fan and Clutch (80-12-11). The clutch that
engages the isolation decouplers is part of the power
turbine gear train. The clutch transmits JES rotational
power to the AMAD gearboxes for engine starting.
Though the decouplers and the clutch operate on 350
psi control oil pressure from the lube pump, a hydraulic
time delay in the CGB hydraulic clutch control valve
allows the isolation decoupler to extend into the
AMAD pawl carrier before the clutch is engaged.

4-7. JFS Hydraulic Start Motor (80-12-12). The
hydraulic start motor provides power through an
overrunning clutch and the gas generator drive train to
motor the JES for starting. The start motor is a fixed
displacement, piston type hydraulic motor. The
overrunning clutch is a pawl and ratchet type start
clutch that engages the motor to the CGB drive train.

4-8. Power Turbine Overspeed Switch and Pump
(80-12-13). The power turbine overspeed switch is
mounted in the lube pump housing on the CGB and
rotates from the same shaft. The switch provides an
electrical safety cutoff of the JES if the power turbine
should accelerate to a 1 10 percent overspeed condition.
The three element lube pump provides the lubrication
system pressurized oil flow requirements and returns
scavenge oil from the rear JFS bearings and CGB sump
to the reservoir.

4-9. Permanent Magnet Generator (80-12-14). The
PMG is a single phase, double stator unit installed on
the CGB. The stator is made up of a high voltage (start)
winding and a low voltage (load) winding. The PMG
rotor has 10 poles and uses Alnico IX permanent
magnets. The PMG is cooled by CGB oil and provides
an air/oil separator and a case vent tube for the CGB.

4-10. CGB Right Decoupler Position Switch - CGB
386720-4-1 (80-12-15). The right decoupler position
switch is installed on the top of the right isolation
decoupler and senses decoupler position. The dual pole
switch supplies a holding voltage to the limited duty
solenoid and CGB hydraulic clutch control valve when
the right isolation decoupler is extended. When the
decoupler is retracted, the switch supplies power to the
JES fuel control acceleration control valve.

4-11. CGB Isolation Decouplers (80-12-16). For
engine starting the CGB isolation decouplers are
extended and transfer JES power to the AMAD
gearboxes. For JFS starting and shutdown, the
decouplers are retracted and isolate the AMAD
gearboxes from the central gearbox. Each decoupler
contains a beveled ratchet coupler wheel mounted on a
stub shaft. The decouplers are extended hydraulically
and springloaded to retract when the hydraulic pressure
is removed. Both decouplers rotate when the CGB
clutch is engaged, whether extended or retracted. To
prevent extension while rotating, each decoupler shaft
has fly weights.
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4-12. CGB Hydraulic Clutch Control Valve
(80-12-46). The CGB hydraulic clutch control valve is
an electrohydraulic control unit that controls the action
of the clutch and isolation decouplers for engine
starting. The valve contains an electrically energized
motor, a flapper valve and control nozzles, a three
spool director valve, a primary shuttle valve, a limited
duty solenoid (CGB 386720-4-1) and a limited duty
shuttle valve (CGB 386720-4-1), a clutch programmer
orifice and bellows, and a drain check valve. The
torque motor controls the decoupler selection by
actuating the flapper valve and moving the normally
centered director spool to open the decoupler port to
the 350 psi supply pressure. The primary shuttle valve
provides a hydraulic interlock to prevent both isolation
decouplers from being pressurized simultaneously. The
clutch programmer orifice and bellows restricts the
pressure to the clutch and fuel control port to make sure
the isolation decouplers are extended before the CGB
clutch is engaged or the fuel control pressure switch is
actuated. If installed, the limited duty solenoid and the
limited duty shuttle valve provide a hydraulic bypass of
the primary shuttle valve to pressurize the right
decoupler simultaneously with the left decoupler.

4-13. CGB Lube Oil System. The lube oil system
provides lubricating oil to the gear meshes and
bearings of the CGB and JFS, scavenges oil from
bearings and sumps, and uses the same filters, pressure
pumps and reservoir as the control oil system. The
reservoir is part of the CGB housing and has a pressure
fill port, an overfill drain, and a liquid level sight gage
for servicing. The reservoir is serviced with
MIL-L-7808 lubricating oil.

4-14. The three element gerotor type pump is driven
by the power turbine and drives the power turbine
overspeed switch. One element of the pump provides
oill flow for lubrication and control operation, one
element returns scavenge oil from the CGB sump to the
reservoir, and the third returns scavenge oil from the
rear JFS bearings to the reservoir. Working with the
primary lube pump is the gerotor type differential
speed lube pump. This pump is an integral part of the
CGB gear train and operates during start, acceleration,
and when power turbine varies in reference to the gas
generator speed.
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4-15. CGB 0Oil Filter Element (80-12-19) and CGB
Oil Filter DP Indicator (80-12-18). The oil filter on
the left side of the CGB has a disposable 10 micron
element. A pressure regulator in the filter housing
bypasses oil when the differential pressure across the
element is 60 psi. A differential pressure indicator in
the filter housing gives a visual indication when filter
replacement is required. The differential pressure
indicator measures pressure on both sides of the filter
and extends at 60 psid.

4-16. Qil pressure in the lube oil system is controlled
by a pressure regulator valve. The valve opens at 60 psi
and bypasses excess ail to the reservoir. Qil tubes are at
the JFS/CGB coupling interface. The tubes provide a
sealed passage way through the interface for the 60 psi
lubricating and cooling oil to the JFS bearings and
gears. Lubrication and cooling is provided to the rear
JFS bearings from the CGB lube pump, and returned
through the distribution tubes to the CGB reservoir.
The forward JFS bearings and gears are supplied from
the lube pump and gravity drained to the CGB sump.

4-17. CGB control Oil System. See figure 4-2. The
control oil system contains a JES/CGB clutch pressure
switch, fuel control clutch pressure switch, control oil
pressure regulator valve and an CGB hydraulic clutch
control valve.

4-18. JFS/ICGB Clutch Pressure Switch - JES
384238-5-1 (80-11-21). The JFS/CGB clutch pressure
switch is on the forward side of the JES intake duct.
This switch actuates at 60 psi (control oil pressure) to
close a circuit to the limited duty select relay and JFS
time delay relay.

4-19. Fuel Control Clutch Pressure Switch. The
fuel control clutch pressure switch is in the JFS fuel
control and, when actuated, allows the JFS to
accelerate to 100 percent gas generator speed.

4-20. Control Oil Pressure Regulator Valve
(80-12-25). The control pressure regulator valve is
downstream of the oil filter in the primary lube pump
pressure line. The regulator bypasses oil to the inlet
side of the pump when the oil pressure arrives at 350
psi. The oil that passes through the valve flows into the
JFS/CGB lubrication system where another regulator
valve controls lube pressure.



4-2]1. CGB Hydraulic Clutch Control Valve
(80-12-46). The CGB hydraulic clutch control valve is
an electrohydraulic control unit. The valve has two
electrical components, the torque motor and the limited
duty solenoid (CGB 386720-4-1). Hydraulic
components include the director valve, limited duty
shuttle valve (CGB 386720-4-1), orifice check and
drain valve and clutch programmer. The valve controls
the operation of the clutch and isolation decouplers
through the regulation of control oil flow.

4-22. CGB Geartrain. During a JFS start, the CGB
gear train disperses power from the hydraulic start
motor to the permanent magnet generator, differential
speed lube pump, fuel control, two speed switch and
JFS gas generator. After the start, the hydraulic start
motor is disengaged and the power turbine and gas
generator power is transferred to the CGB through two
splined input shafts.

4-23. The power turbine input shaft is slightly below
center of the JES/CGB mounting flange. Power turbine
rotational power is transferred through this shaft to the
gear train to drive the cooling fan, primary lube pump
and power turbine overspeed switch, and when the
CGB clutch is engaged, the isolation decouplers.

4-24, The gas generator input shaft is above and to the
right of center of the JFS/CGB mounting flange. Gas
generator rotational power is transferred through this
shaft to the PMG, fuel control and two speed switch. A
gerotor-type differential speed lube pump is contained
within the CGB gear train. During normal operation
both sections of the pump rotate in the same direction.
However, during start, acceleration, or when the rpm of
the gas generator varies in reference to the power
turbine rpm, the differential speed causes the pump to
activate and aid the primary lube pump in supplying
the requirements of the JFS/CGB oil system.

4-25. The gas generator and power turbine gear trains
are coupled by a one way sprague clutch when power
turbine speed starts to overrun gas generator speed.
This clutch engagement also aids the gas generator
acceleration.

4-26. CGB Electrical System. The permanent
magnet generator provides electrical power to the JES
ignition exciter unit and the JFS electrical control

circuits. The PMG has a center tapped winding. During
JES start, the complete PMG winding provides power
for the ignition system and the electrically controlled
JFS fuel system components. When the start part of the
PMG output arrives at 25vac, the GCU start sequence
relay removes that half of the PMG winding from the
circuit. The load winding provides power to the JFS
and all related circuits during starting and run
operation.

4-27. CGB Air/Oil Cooler (80-12-48). Oil in the
CGB/JFS system is cooled by an air/oil heat exchanger
on the right forward side of the CGB. The CGB oil
cooler transfers oil heat to the circulating airflow and
includes a bypass if the cooler becomes clogged.

4-28. PRINCIPLES OF OPERATION. The
hydraulic start motor, mounted on the CGB, receives a
pressure from the JFS accumulators in door 88L.
Starter rotation is transmitted through the overrunning
clutch in the CGB. The activated CGB drive train
rotates the PMG, the gas generator, the differential
speed lube pump, the JFS fuel control and the gas
generator two speed switch. When accumulator
pressure drops and cutoff occurs, the control valve
closes and the start motor overrunning clutch
uncouples the CGB. The clutch pawls attached by the
CGB are held out from the ratchet wheel by centrifugal
force as the CGB continues to rotate. As the JFS
accelerates, the power turbine shaft starts to rotate and
drives a gear train in the CGB which rotates the air/oil
heat exchanger cooling fan. The fan circulates cooling
air through the heat exchanger and ventilates the JFS
and CGB compartments.

4-29. To reduce starting requirements to a minimum,
the CGB high pressure oil pump is deactivated initially
and the gears and bearings are supplied from the
differential speed lube pump. When the power turbine
activates the CGB high pressure pump, oil is circulated
through the system. When the pressure arrives at 330
psi in the primary system, the control pressure
regulator opens and oil flows through the secondary
system to lubricate the JFS/CGB gears bearings. When
the primary pressure arrives at 350 psi, the control oil
pressure regulator maintains this pressure level and the
secondary system is controlled to 60 psi by the
lubrication pressure regulator valve. These pressures
are controlled from idle to maximum speed.
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4-30. CGB/ Engine Starting Sequence. With the JFS
running at idle, and the L. ENG MASTER switch set to
ON, raising the left throttle fingerlift momentarily
energizes the left coil in the CGB hydraulic clutch
control valve (on AMAD 386706-3-1 or 386706-3-2
by way of the manual decoupler switch). In the CGB,
hydraulic control oil pressure extends the left isolation
decoupler. The pressure is applied through a restrictor
to the CGB clutch and the fuel control pressure switch.
With this sequence, the clutch and fuel switch are
required to operate after the isolation decoupler has
extended and engaged in the left AMAD. The JES
power turbine is connected to the left AMAD/engine
and the JES accelerates to maximum speed. When start
cutout speed is arrived at, the left start cutout switch is
actuated and electrical power is removed from the
CGB hydraulic clutch control valve. Hydraulic
pressure is cut off from the CGB clutch, the JFS fuel
control pressure switch and the left isolation decoupler.
The JFES decelerates, the springloaded decoupler is
retracted and the JFS returns to idle.

4-31. When the R ENG MASTER switch is set to ON,
raising the right throttle fingerlift momentarily
energizes the right coil in the CGB hydraulic clutch
control valve. Hydraulic control oil pressure extends
the right isolation decoupler. This pressure is applied
through a restrictor to the CGB clutch and the fuel

control pressure switch. With this sequence, the clutch
and fuel switch are required to operate after the
isolation decoupler has extended and engaged in the
right AMAD. The JES power turbine is connected to
the right AMAD/engine and the JFS accelerates to
maximum speed. When the second engine start cutout
speed is arrived at, the start cutout switch is actuated.
This removes 28vdc from the CGB hydraulic clutch
control valve which deenergizes, cutting off hydraulic
control pressure from the CGB clutch, the fuel control
pressure switch, and the right isolation decoupler. The
JES decelerates, the springloaded decoupler is retracted
and, with loss of control voltage, the JFS fuel valves
are closed and JFS shuts down.

4-32. Cooling System. Compartment ventilation and
cooling is provided for the system through a louvered
opening in door 85R, and inlet scoop in door 85L, and
two inlet holes in door 83. Air is pulled through the two
inlets in door 83 by the reverse flow fan in the CGB.
The air is exhausted out through the CGB air/oil cooler
into the AMAD compartments where it is mixed with
air coming in from the louvered opening and inlet
scoop and vented through a hole in the bulkhead into
the JFS compartment. The reverse flow fan provides
enough airflow to limit the JFS compartment
temperature to 250°F, and to cool the AMAD
gearboxes and CGB during engine starting operation.

Table 4-1. Line Replaceable Units
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Common Name S/S/SN Ref Des Nomenclature
Central Gearbox (CGB) 80-12-10 527-R193 Gearbox Assembly
CGB Air/Oil Cooler 80-12-48 11U-R647 Cooler, Oil
CGB Bleed Plug 80-12-36 11U-T633 Plug
CGB Case Drain Plug 80-12-21 11U-P625 Plug
CGB Chip Detector 80-12-20 11U-P502 Plug, Magnetic
CGB Control Oil Pressure Test Port
(1 > 2 )Plg 80-12-23 11U-P592 Plug
3 P Quick Disconnect 80-12-23 11U-P592 Quick Disconnect
CGB Fan and Clutch 80-12-11 1 IMPR503 Fan and Clutch Assembly
CGB Hydraulic Clutch Control Valve | 80-12-46 11VAPG645 Valve, Clutch Control Hydraulic
CGB Lube Oil Pressure Test Port 80-12-28 11U-R506 Plug
Plug




Table 4-1. Line Replaceable Units (CONT)

Common Name S/S/SN Ref Des Nomenclature
CGB 0il Cooler Bypass Valve 80-12-29 11VARS07 Valve Bypass
CGB 0il Cooler Pressure Line 80-12-40 11U-T635 Tube, Oil Cooler
CGB 0il Filler Restrictor Check 80-12-32 11VAPS08 Valve, Restrictor Check
Valve
CGB 0il Filter Bypass Valve 80-12-26 11VAP509 Valve, Bypass
CGB 0il Filter Element 80-12-19 11FAP510 Filter, Element
CGB Pressure Fill Fitting 80-12-31 11VAP511 Disconnect
CGB Pressure Fill Fitting Disconnect | 80-12-30 11U-P505 Cap
Cap
CGB Reservoir Drain Plug 80-12-22 11U-T636 Plug
CGB Reservoir Oil Level Sight Gage | 80-12-33 11DSP512 Indicator, Sight
[C2 > CGB Right Decoupler Position | 80-12-15 11S-R626 Switch Assy, Right-Hand Decoupler
Switch
CGB Sump Drain Valve 80-12-34 11VAP513 Cock, Poppet Drain, Gearbox Overfill
CGB Transfer Tube/Check Valve 80-12-47 11VAS647 Tube, Transfer Check Valve
(1D CGB Vent Housing 80-12-44 11U-R639 Housing, Vent
CGB Viton Sleeve 80-12-45 11MPR646 Sleeve
CGB Wash-By Oil Filter 80-12-24 11FAP515 Filter, Oil
Control Oil Pressure Regulator Valve | 80-12-25 11VAP516 Valve, High Pressure Relief
JES Hydraulic Start Motor 80-12-12 11U-P521 Starter, Hydraulic
Left Isolation Decoupler Ratchet 80-12-16 11MPP517 Coupler, Ratchet
Wheel
Left Isolation Decoupler Shear Shaft | 80-12-16 11MPP519 Stub Shaft
Lubrication Pressure Regulator Valve | 80-12-27 11VAP522 Valve, Regulator
Oil Filter DP Indicator 80-12-18 11DSP523 Pressure Indicator
Permanent Magnet Generator (PMG) | 80-12-14 1 IMGR524 Generator Assy, Alternating Current

80-12-00
4-5



Table 4-1. Line Replaceable Units (CONT)

Common Name S/S/SN Ref Des Nomenclature
Permanent Magnet Generator 80-12-42 11U-T632 Tube Assy, Metal
Pressure Inlet Line
PMG Overboard Vent Line Adapter 80-12-43 11U-T634 Adapter
Power Turbine Overspeed Switch and | 80-12-13 11BARS525 Switch Assembly, Oil Pump and Power
Pump Turbine Overspeed
Power Turbine Overspeed Switch and | 80-12-38 11U-58629 Fitting, Adapter
Pump Line Adapter
Power Turbine Overspeed Switch and | 80-12-37 11U-S630 Tube Assy, Gearbox Scavenge
Pump Scavenge Inlet Line
Power Turbine Overspeed Switch and | 80-12-41 11U-S631 Tube Assy, Metal
Pump Scavenge Outlet Line
Reverse Flow Fan Inlet Duct 80-12-17 1 1MPR591 Duct, Inlet, Reverse Flow Fan
Right Isolation Decoupler Ratchet 80-12-16 1 1TMPR518 Coupler, Ratchet
Wheel
Right Isolation Decoupler Shear Shaft | 80-12-16 1 IMPR520 Stub Shaft
Scavenge Inlet Tube 80-12-39 11U-5628 Tube Assembly, Scavenge Inlet
Sump Drain Adapter Fitting 80-12-35 11U-S627 Fitting, Adapter

CGB 386720-4-1.
(3 ) CGB 386720-6-1.

[ 1 ) On CGB 386720-3-2 and 386726-4-2.

80-12-00
4-6




LEGEND

[T ) CGB HAS EITHER VERTICAL TUBE OR ROUND TYPE
RESERVOIR SIGHT GAGE.
[ 2 » CGB 386720-3-2 AND 386720-4-2.
[3 ) CGB 386720-4-1.
(4 > CGB 386720-6-1.
DOOR 83 [REF)
INDEX NO. COMMON NAME S/SISN REF DES ACCESS
(1 »1 | CGBRESERVOIR OIL LEVEL SIGHT GAGE 80-12-33 11DSP512 DOOR 83
2 | POWER TURBINE OVERSPEED SWITCH AND PUMP 80-12-13 11BAR525 DOOR 83
3 | CENTRAL GEARBOX (CGB) 80-12-10 527-R193 DOOR 83
4 | CGBOIL FILLER RESTRICTOR CHECK VALVE 80-12-32 11VAP508 DOOR 83
5 | LUBRICATION PRESSURE REGULATOR VALVE 80-12-27 11VAP522 DOOR 83
6 | ISOLATION DECOUPLER RATCHET WHEEL 80-12-16 11MPP517 (LEFT) DOOR 83
11MPR518 (RIGHT) | DOOR 83
7 | ISOLATION DECOUPLER SHEAR SHAFT 80-12-16 11MPP519 (LEFT) DOOR 83
11MPR520 (RIGHT) DOOR 83
8 | SUMP DRAIN ADAPTER FITTING 80-12-35 11U-8627 DOOR 83
9 | SCAVENGE INLET TUBE 80-12-39 11U-5628 DOOR 83
10 Kgﬁﬁz ;URBINE OVERSPEED SWITCH AND PUMP LINE 80-12-38 11U-8629 DOOR 83
11 | CGB HYDRAULIC CLUTCH CONTROL VALVE 80-12-46 11VAP645 DOOR 83
12 | CGB CHIP DETECTOR 80-12-20 11U-P502 DOOR 83
13 | CGB CASE DRAIN PLUG 80-12-21 11U-P625 DOOR 83
14 | CGB RESERVOIR DRAIN PLUG 80-12-22 11U-T636 DOOR 83
15 | OIL FILTER DP INDICATOR 80-12-18 11DSP523 DOOR 83
16 | CGB OIL FILTER ELEMENT 80-12-19 11FAP510 DOOR 83
17 | CGB OIL COOLER PRESSURE LINE 80-12-40 11U-T635 DOOR 83
18 | CGB CONTROL OIL PRESSURE TEST PORT PLUG 80-12-23 11U-P592 DOOR 83
(4 » 19 | CGB CONTROL OIL PRESSURE TEST PORT QUICK 80-12-23 11U-P592 DOOR 83
DISCONNECT
20 | CGB OIL COOLER BYPASS VALVE 80-12-29 11VARS507 DOOR 83
21 | CGB WASH-BY OIL FILTER 80-12-24 11FAP515 DOOR 83
22 | CGB LUBE OIL PRESSURE TEST PORT PLUG 80-12-28 11U-R506 DOOR 83
23 | REVERSE FLOW FAN INLET DUCT 80-12-17 11MPR591 DOOR 83
24 | POWER TURBINE OVERSPEED SWITCH AND PUMP 80-12-37 11U-8630 DOOR 83
SCAVENGE INLET LINE
25 | CGB OIL FILTER BYPASS VALVE 80-12-26 11VAP509 DOOR 83
26 | CONTROL OIL PRESSURE REGULATOR VALVE 80-12-25 11VAP516 DOOR 83
27 | CGB SUMP DRAIN VALVE 80-12-34 11VAP513 DOOR 86L
28 | CGB PRESSURE FILL FITTING 80-12-31 11VAP511 DOOR 86L
29 | CGB PRESSURE FILL FITTING DISCONNECT CAP 80-12-30 11U-P505 DOOR 86L
30 | CGB TRANSFER TUBE/CHECK VALVE 80-12-47 11VAS647 DOOR 83
31 | CGBBLEED PLUG 80-12-36 11U-T633 DOOR 83
32 | POWER TURBINE OVERSPEED SWITCH AND PUMP 80-12-41 11U-8631 DOOR 83
SCAVENGE QOUTLET LINE
("2 P33 | CGBVENTHOUSING 80-12-44 11U-R639 DOOR 83
34 | PERMANENT MAGNET GENERATOR (PMG) 80-12-14 11MGR524 DOOR 83
35 | JFS HYDRAULIC START MOTOR 80-12-12 11U-P521 DOOR 83
36 | CGB FAN AND CLUTCH 80-12-11 11MPR503 DOOR 83
37 | PMG OVERBOARD VENT LINE ADAPTER 80-12-43 11U-T634 DOOR 83
38 | PERMANENT MAGNET GENERATOR PRESSURE INLET LINE 80-12-42 11U-T632 DOOR 83
39 | CGB AIR/OIL COOLER 80-12-48 11U-R647 DOOR 83
40 | CGB RIGHT DECOUPLER POSITION SWITCH 80-12-15 118-R626 DOOR 83
TCG/01-03-01
Figure 4-1. Central Gearbox System Component Locator (Sheet 1 of 3)
80-12-00
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Figure 4-1. Central Gearbox System Component Locator
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4-33. SPECIAL MAINTENANCE
REQUIREMENTS.

4-34, CENTRAL GEARBOX SYSTEM
PERTINENT DATA. Data pertinent to the operation
and properties of the central gearbox are found in
table 4-2.

Table 4-2. Pertinent Data

Input Speed (100 percent from power turbine)
Input Speed (100 percent from JFS gas generator)
Output Speed (100 percent to isolation decoupler)

Compartment Temperature
Operating
Non-operating

Control System

Lubrication System
Type
Lubricant
Total System Capatity
Pump Type
Lube Pressure
Case Pressure
Control Pressure

Scavenge System
CGB
JES

Cooling

Overboard Drain and Leakage Limits
PMG
Isolation Decoupler Seal

CENTRAL GEARBOX
Characteristics (Approximate)
Dry Weight 71 pounds
Length 18 inches
Width 12 inches
Height 13 inches

59,432 rpm (approximately)
62,402 rpm (approximately)

12,129 rpm (approximately)

-65 to 280°F

-65 to 250°F continuous
343°F (10 min)

418°F (1 min)

Electrically started, hydraulically activated isolation
decoupler, and clutch engagement and disengagement

Self-contained, integrated system for JFS and CGB
MIL-L-7808

2900 cc (6.1 pts) dry

Gerotor, 4.44 gpm

60 psi

3 to 5 psi

350 psi

Gerotor pump
Gerotor pump

Air/oil cooler

No leakage allowed
24 Drops per minute

80-12-00
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4-35. CONSUMABLE MATERIALS LIST.

4-36. SUPPLIES

(CONSUMABLES). A

list of

supplies required to support the organizational
maintenance of the central gearbox system is provided
in table 4-3.
Table 4-3. Supplies (Consumables)
. Part Number
Nomenclature Material MFG Code

Adhesive, Silicone
Dry Cleaning Solvent
Gasket

Gloves, Protective
Grease, Molybdenum
Hydraulic, Fluid
Lockwire

Lockwire
Lubricating Oil
Methyl Ethyl Ketone
Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

80-12-00
4-14

MIL-A-46106 (81349)
PD680 TYPE 2 (81348)
361418-1 (81349)

MIL-G-21164 (81349)
MIL-H-83282 (81349)
MS20995NC20 (96906)
MS20995NC32 (96906)
MIL-L-7808 (81349)
ASTM D 740 (81346)
S9413-008 (99193)
S9413-009 (99193)
S9413-010 (99193)
S9413-011 (99193)
S9413-012 (99193)
S9413-013 (99193)
S9413-014 (99193)
S9413-015 (99193)
S9413-016 (99193)
S9413-017 (99193)
S9413-019 (99193)
S9413-024 (99193)
S9413-035 (99193)




Table 4-3. Supplies (Consumables) (CONT)

Nomenclature

Material

Part Number
MFG Code

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Painting Compound
Petrolatum, Technical
Pin, Cotter

Pin, Cotter

Primer, Epoxy
Sealing Compound

Washer

S9413-036 (99193)
S9413-037 (99193)
S9413-124 (99193)
S9413-216 (99193)
S9413-552 (99193)
S9413-553 (99193)
S9413-554 (99193)
S9413-555 (99193)
S9413-557 (99193)
S9413-558 (99193)
S9413-559 (99193)
S9413-562 (99193)
S9413-590 (99193)
219-189-9001
VVP236
MS24665-153
STOMS552-1A
MIL-P-23377
PR1750A1
S8157BV383-125

4-37. SUPPORT EQUIPMENT LIST.

4-38. TEST EQUIPMENT. Test equipment required

table 4-4. References in the Use and Application

column indicate only one of the possible uses of this

equipment.

for maintenance of the central gearbox system 1is listed in

Table 4-4. Test Equipment List

Equipment Number

Nomenclature

Use and Application

GG-G-531

Goggles, safety

Used for eye protection

80-12-00
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4-39. SPECIAL TOOLS. Special tools required for

maintenance of the central gearbox system are listed in
the table 4-5. Special tools are shown in figure 4-3.

NOTE

Contact WR-ALC/LFI 296 COCHRAN
STREET, Robins AFB, GA 31098-1622

for information regarding modification of
standard tools.

Table 4-5. Special Tools List

Tool Number

Nomenclature

Use and Application

289607-1
291428-1

291656-1
291868-1
291907-1

293157-1

293158-1

294549-1

296806-1

296808-1

296811-1

68D170011-1001

68D170014-1001

GGGK275

80-12-00
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Wrench, spanner, internal ratchet

Adapter set, torque wrench

Puller, mechanical, bearing race
Puller, mechanical, clutch fan

Puller, mechanical, adapter clutch
Holder and adapter, clutch

Holder and adapter, clutch

Puller Set, Mechanical

Puller set, AMAD/CGB

Wrench set, nut torquing

Wrench, splined

Ballpoint driver 3/16 inch, special
Tool set, retainer bolt, CGB ratchet

wheel

Key, socket head screw
5120001985410 Modified per
V-134-1 drawings 022 and 023

Used for holding isolation decouplers.

Used for isolation decoupler removal
and installation.

Used for PMG rac removal.
Used for clutch input member removal.

Used for clutch output member
removal.

Used for CGB fan and clutch removal
and installation.

Used for CGB fan and clutch removal
and installation.

Used for CGB transfer tube/check
valve removal and installation.

Used for CGB valves removal and
installation.

Used for CGB fan and clutch removal
and installation.

Used for PMG installation/ rotation of
CGB gas generator spline shaft.

Used for isolation decoupler removal
and installation.

Used for isolation decoupler removal
and installation.

Used for isolation decoupler removal
and installation.




=

SPANNER INTERNAL RATCHET WRENCH

289607-1
))% TORQUE WRENCH ADAPTER SET
2914281

MECHANICAL BEARING RACE PULLER
201656-1

|l .
MECHANICAL CLUTCH FAN PULLER
MECHANICAL CLUTCH ADAPTER PULLER 291868-1
291907-1
TCGH5-03-01
Figure 4-3. Special Tools (Sheet 1 of 2)
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CLUTCH HOLDER AND ADAPTER

2931571 AMADICGB PULLER SET CLUTCH HOLDER AND ADAPTER
296808-1 2931581

Q
BALL POINT DRIVER 3/16 SPECIAL CGB RATCHET WHEEL RETAINER
680170011-1001 BOLT TOQL SET

6801700141001

~
NUT TORQUING MECHANICAL PULLER SET
SPL";EQB‘?;F_*ENCH WRENCH SET 2045401
2968081 TCGM5-03-01
Figure 4-3. Special Tools (Sheet 2)
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SECTION V
AIRFRAME MOUNTED ACCESSORY DRIVE SYSTEM

5-1. SYSTEM FUNCTIONAL DESCRIPTION.

5-2. DESCRIPTION.  This section  contains
description and principles of operation for the airframe
mounted accessory drive system shown in figure 5-1,

and is made up of equipment listed in table 5-1 for the
F-15C and F-15D aircraft.

5-3. Airframe Mounted Accessory Drive (AMAD
83-20-10). The AMAD gearboxes transmit jet fuel
starter (JES) power from the central gearbox (CGB) for
operation of all aircraft accessories and provide the
mechanical power transmission for engine starting. The
gearboxes also provide rotation at the applicable speed
ratio for transmission of engine power to the aircraft
accessories during flight.

5-4. AMAD Mounting. The AMAD gearboxes, in
door 85L and 85R, are individually attached to the
aircraft with an upper mount and two lower bearing
mounts. The mounts prevent transmitting of aircraft
structural loads and deflections to the gearboxes.

5-5. AMAD Components. Each AMAD provides
mounting for a utility hydraulic pump, a power control
hydraulic pump and an integrated drive generator.
Also, each AMAD contains an AMAD driveshaft,
AMAD oil pump and start cutout switch, AMAD pawl
carrier, AMAD layshaft damper assembly and related
valves.

5-6. AMAD Driveshaft (83-10-10) and AMAD
Driveshaft Cover (83-10-11). Each AMAD provides a
mounting pad for an AMAD driveshaft. The driveshaft
extends through the aft AMAD compartment to the
engine. The driveshaft is attached to a flanged
driveshaft adapter at the gearbox and extends to an
engine power takeoff shaft at the engine. A flexible
coupling at each end of the shaft allows a slight
misalignment under severe flexing condition between
the AMAD gearbox and the engine. A two piece metal
cover provides protection from driveshaft rotation.

5-7. AMAD Oil Pump and Start Cutout Switch
(83-20-13). The start cutout switches are in the same
housing with the oil pump and are on the forward
section of each gearbox. Each cutout switch includes a

flyweight governor, centrifugally actuated when the
engines are between BEFORE TO 2JA16-3-506 50 to

54 percent N, RPM or AFTER TO 2JA16-3-506 41 to
43 percent N, RPM. The actuated switch removes

electrical power from the CGB hydraulic clutch control
valve in the CGB. The torque motor/director valve
removes control oil pressure from the CGB clutch and
isolation decoupler at the end of the engine start cycle
and the JFS is returned to idle. When both engines are
operating at approximately 50 percent, the start cutout
switches stop JFS operation. The oil pump in the
switch housing provides pressurized oil flow for
AMAD gears and bearing lubrication, and provides an
oil pressure to two injector pumps. One pump
pressurizes the gearcase and the other scavenges the
gearbox sump.

5-8. AMAD Pawl Carriers (83-20-16). Each AMAD
gearbox provides a pawl and carrier ratchet for
operation of the AMAD layshaft and gears. The CGB
isolation decouplers extend and engage these pawl
carriers and the CGB clutch transmits JFS/CGB power
for rotation. Isolation decoupler engagement occurs
only when the decouplers are not rotating. Shear
sections are at each AMAD/aircraft accessory
interface, AMAD spline shaft interface and AMAD/
CGB interface. These shear sections protect the
AMAD gearboxes by preventing a failure in one from
affecting another.

5-9. AMAD Layshaft (83-20-24) Assembly. Radial
misalignment of the CGB isolation decouplers to the
AMAD pawl carriers is allowed by the AMAD layshaft
damping assemblies. The damping assemblies receive
radial displacement so that the pawl carrier will self-
align itself with the CGB isolation decoupler during
isolation decoupler engagement into the pawl carrier.
When engaged, the layshaft damping assembly is
hydraulically locked into place by the AMAD
lubrication oil pressure.

5-10. AMAD Geartrain. The AMAD geartrain
transfers CGB rotational power to the engines and
accessories during start and transfers engine rotational
power to the accessories during engine run. The gear
train contains a pawl carrier, layshaft, layshaft damper,
AMAD driveshaft, two idler gears, and drive gears for
the utility and power control hydraulic pumps, the IDG
and the oil pump and start cutout switch.

83-00-00
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5-11. AMAD Cooling System. Each AMAD gearbox
has an integral lubrication system with aircraft
mounted heat exchangers for oil cooling. The two fuel/
oil heat exchangers, in the engine fuel feed lines, are
above the AMAD compartments and provide the
cooling requirements.

5-12. AMAD Oil System. See figure 5-2. The
AMAD lubrication system provides pressurized oil for
gears and bearings, injector valves and decoupler
damper. The system contains a high pressure gerotor
AMAD oil pump which provides pressurized oil to the
gears and bearings and the injector pumps for gearcase
pressurization and sump scavenge. A pressure
regulator maintains a pressure of approximately 55 psi
in the oil supply to the lube jets and anti-blowback
valve. An oil pressure relief valve controls oil pressure
to approximately 230 psi for gearcase pressurization
and sump scavenge. A gearcase pressure control valve
limits the differential pressure across the outer gearcase
wall in a positive and negative direction. An anti-
blowback valve and gearcase pressurizing injector
pressurizes the gearcase during normal operation
through the gearcase pressure valve. The valve opens
during AMAD operation and closes on shutdown in
response to lube oil pressure. The injector pump
scavenges the gearbox sump and returns the oil to the
TeServoir.

5-13. The AMAD lubrication pump is a direct driven
element which starts operating on initial rotation of the
gearbox to circulate system oil. The high pressure oil
system is controlled by the pressure regulating relief
valve which limits system pressure to 200 to 260 psi.
The pump provides an oil flow to the gearcase
pressurization injector and gearbox sump injector. This
oil pressure is reduced through a cavitating venturi
flow control valve and cooled through the heat
exchanger. The output of the heat exchanger is passed
through a filter to the AMAD gears and bearings. The
lube pressure regulator maintains a pressure supply of
40 to 70 psi to the lube jets, and anti-blowback valve
which provides gearcase pressurization.

5-14. Each AMAD has a pressure actuated valve
assembly between the reservoir and sump, a calibrated
oill level sight gage, oil pressure fill fitting and drain
valve are in each AMAD oil system and are accessible
through doors 86L and 86R. Each system is self
pressurized and venting is done through a breather unit
in each AMAD. The gearcase pressure control valve
limits the gearcase pressure across the outer gearcase
for a positive or negative pressure. The oil filter bypass
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valve provides oil flow around a clogged filter. The AP
indicator provides a premature indication of filter
failure before the bypass valve is activated. The oil
coolers are connected in series for fuel cooling and
circulating aircraft fuel is returned to the wing for more
cooling. The oil cooling bypass valve provides a supply
of oil around the heat exchanger when the pressure
across the exchanger exceeds 55 to 65 psig. An oil
filler check valve is in the filler port to prevent loss of
oil. The filler connector and gage are accessible
through door 86L or 86R.

5-15. AMAD/Engine Starting System. With the JFS
running at standby controlled speed, a right or left
engine start can be done. When an AMAD pawl carrier
is engaged by the CGB isolation decoupler, JES shaft
power is transmitted through the AMAD to the engine
PTO shaft to accelerate the engine. When the engine
arrives at BEFORE TO 2JA16-3-506 50 to 54 percent
N, RPM or AFTER TO 2JA16-3-506 41 to 43 percent

N, RPM, the start cutout switch removes power to the

torque motor in the CGB hydraulic clutch control
valve. This causes a loss of control oil pressure in the
CGB so that the AMAD is decoupled and the JFS
returns to idle speed. After both engines are started,
their respective starter cutout switches are open and the
JES automatically shuts down.

5-16. PRINCIPLES OF OPERATION. During
engine starting the AMAD gearboxes received input
rotational power from the CGB through the self-
centering pawl carriers. When the engines are at self-
continuing speed and CGB disengages, the engines
provide the power to drive the AMAD through the
AMAD driveshaft. Both power inputs drive through
the same internal gear train to rotate the IDG, the PC
and utility hydraulic pumps, and the AMAD oil pump
and start cutout switch. When the AMAD is rotated,
the oil pump supplies lubrication pressure to the
internal bearings and gear meshes, the oil cooler, the
oil filter, and layshaft damper. Looking at the pads, all
input and output rotation is in the clockwise direction.

5-17. AMAD Geartrain. When the CGB isolation
decoupler is extended, the ratchet wheel is engaged to
the pawl carrier on the inboard side of each AMAD.
The pawls grip the ratched wheel until the main engine
speed overruns the CGB speed. At this time, the pawls
disengage and are retracted to the inner face of the
pawl carrier by centrifugal force. The pawl carrier is
attached to the layshaft which transmits the input
rotational power across the AMAD to the AMAD/
engine driveshaft on the outboard end of the gearbox.



The layshaft is supported by a ball and a roller bearing
on each end and meshes the driveshaft with a bevel
gear. The AMAD driveshaft mates with the engine
PTO shaft and transfers power from the AMAD to the
engine when the JES is operating or from the engine to
the AMAD when the engine is operating.

5-18. The hydraulic power control drive gear meshes
with a spur gear on the AMAD/engine driveshaft. This
drive gear rotates an internally spline shaft and a spur
gear in a clockwise direction to drive the PC hydraulic
pump. The first idler gear is driven by the spur gear on
the PC pump driveshaft. This idler rotates a dual roller
bearing supported shaft and another spur gear and
drives the lube pump and start cutout switch. The
integrated drive generator drive gear meshes with the
first idler gear and rotates an internally splined shaft in
a clockwise direction to drive the IDG. The second
idler gear meshes with the IDG drive gear and is
internally supported by a roller bearing. This idler
rotates counterclockwise and drives the utility
hydraulic pump drive gear in a clockwise direction.
The utility hydraulic pump drive gear rotates an
internally splined shaft supported by two ball bearings.
This spline shaft is the most inboard accessory drive
shaft and drives the utility hydraulic pump.

5-19. AMAD Oil System. On each AMAD the
reservoir and sump are connected by a valve assembly.
During oil servicing the valve is open allowing oil to
fill the reservoir and sump, increasing oil capacity
approximately 500cc. During AMAD operation, the
valve is closed and sump is pumped relatively dry,
storing oil in the reservoir.

5-20. Oil from the AMAD reservoir flows to the inlet
side of the AMAD oil pump. The oil pump pressure
relief valve opens at approximately 230 psi and
bypasses excess oil back to the inlet of the pump. The
pressurized oil that is not bypassed flows to three flow
control orifices. One orifice restricts the pressure to 80
psi to operate the jet scavenge pump in the AMAD
pump. The pump causes a low pressure area in a ported
passageway to pull the sump oil back to the reservoir.
The second orifice controls the oil flow to the gearcase
pressurization injector on the reservoir, to maintain a
positive pressure at the inlet to the oil pump. The third
orifice restricts the oil pressure to 45 psi to the
lubrication and cooling part of the system. The oil
cooling is done by an aircraft mounted fuel/oil heat
exchanger. The oil flow to the heat exchanger is
controlled by the heat exchanger bypass valve in the
AMAD. The heat exchanger bypass valve opens at

approximately 60 psid to route oil on for lubrication or
to the heat exchanger for cooling. After the oil is
cooled, the flow is directed to the oil filter.

5-21. The oil passes through the 25 micron filter
during normal operation. If the filter becomes clogged,
a filter bypass valve opens at approximately 60 psid to
allow the oil to flow on through the system. A
differential pressure indicator in the filter housing
extends when the pressure across the filter is
approximately 45 psid. From the filter, oil flows to the
lubrication system, the layshaft damper, the manual
decoupler on the left AMAD 386706-3-1 or
386706-3-2, the pressure regulator and the reservoir. In
the lubrication system, oil is sprayed and splashed on
the gear meshes and bearings by orificed jets. The
excess oil returns to the sump.

5-22. On the left AMAD 386706-3-1 or 386706-3-2
AFTER TO 2JA16-3-512, the manual decoupler
handle is safetied in the coupled position to prevent
disengagement of the AMAD/engine driveshafts. The
manual decoupler has a hydraulic lock that prevents
disengagement of the AMAD/engine driveshaft while
the AMAD is operating. With the manual decoupler
engaged, oil at 45 psi is directed to the forward side of
the hydraulic lock and prevents disengagement. As oil
pressure increases to 45 psi during start, damping
plates in the layshaft damper assembly become
compressed together to lock the layshaft in position
with the alignment of the isolation decoupler. The
damping plates allow a radial movement of the pawl
carrier when lubrication oil pressure does not exist. The
lubrication oil pressure is maintained by a pressure
regulator which opens at 40 to 70 psi and bypasses
excess oil to the reservoir.

5-23. AMAD/Engine Starting Sequence. With the
JES at idle, the engine starting sequence is started when
the L or R ENG MASTER switch is set to ON and the
coinciding throttle fingerlift is raised and released (start
switch engaged). This applies 28vdc to the CGB
hydraulic clutch control valve torque motor (on left
AMAD 386706-3-1 or 386706-3-2, by way of manual
decoupler switch for left engine starting) and the
director valve provides high pressure control oil to the
isolation decoupler and in sequence, the CGB clutch
and the pressure switch in the JFS fuel control. The
isolation decoupler extends, the clutch engages and
rotates the decoupler and in turn the AMAD pawl
carrier. The fuel pressure signal actuates the fuel
switch, energizing the acceleration control valve and
the gas generator accelerates to 100 percent. The JFS
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power turbine is slowed with the AMAD/engine load
and accelerates at a slower rate.

5-24. When the centrifugally actuated AMAD start
cutout switch actuates, at approximately 50 to 54
percent N, RPM BEFORE TO 2JA16-3-500, 41 to 43

percent N, RPM AFTER TO 2JA16-3-506, the

electrical circuit to the CGB hydraulic clutch control
valve is opened, removing hydraulic control pressure
from the isolation decoupler, CGB clutch and the fuel
control pressure switch. The JFS decelerates, the
springloaded decoupler retracts, and the JES is returned
to idle. The AMAD is isolated from the CGB and the
aircraft accessories are driven through the AMAD
driveshaft by the engine.

5-25. When the second engine is brought to starter
cutout speed, the second start cutout switch is actuated
centrifugally, removing hydraulic control oil from the
second isolation decoupler, clutch and fuel control,
causing the JFS to decelerate to idle. However, with
both cutout switches open, electrical power is removed
from the JFS control circuits, 28vdc is removed from
the fuel shutoff wvalves, and the JFS shuts down.
Alternately on single engine operation, when shutdown
is requested, the STARTER switch is set to OFF, also
removing 28vdc and closing the fuel shutoff valves,
causing the JFS to shut down.

Table 5-1. Line Replaceable Units
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Common Name S/S/SN Ref Des Nomenclature

Left AMAD Case Drain Plug 83-20-22 11U-P595 Plug
Left AMAD Chip Detector 83-20-21 11U-P539 | Plug, Magnetic
Left AMAD Drive Pad Drain Line 83-20-11 11U-P526 Tube Assembly
Left AMAD Drive Pad Drain Line 83-20-11 11U-P637 Tube Assembly
Left AMAD Drive Pad Drain Line 83-20-11 11U-P528 Union
Adapter
Left AMAD Driveshaft 83-10-10 1 1MPP530 Shaft Assembly, Flexible
Left AMAD Driveshaft Carbon Seal 83-20-26 11MPP532 | Seal
Left AMAD Driveshaft Cover 83-10-11 11MPP533 | Cover Assy, Power Take-off Shaft
Left AMAD Driveshaft Scupper 83-10-12 11MPP641 | Fireseal, Bulkhead PTO Shaft
Assembly
Left AMAD End Cover 83-20-18 11MPP541 Cover, Gearbox End
Left AMAD Fill Fitting Disconnect 83-20-44 11U0-P537 Cap
Cap
Left AMAD Gearbox (AMAD) 83-20-10 527-P194 Gearbox, Accessory Drive
Left AMAD Gearcase Pressure 83-20-34 11VAP543 Valve, Gearcase Pressure Control
Control Valve
Left AMAD High Oil Pressure Test 83-20-47 11U-P611 Plug
Port Plug
Left AMAD Jet Ejector Pump Nozzle 83-20-52 11U-P617 Nozzle, Jet Ejector Pump
Eeft 1{‘.MAD Jet Scavenge Pump 83-20-53 11U-P615 Nozzle, Jet Scavenge Pump

ozzle




Table 5-1. Line Replaceable Units (CONT)

Common Name S/S/SN Ref Des Nomenclature
Left AMAD Layshaft 83-20-24 11MPP601 | Layshaft Assy, Damping
Left AMAD Layshaft Lube Jet 83-20-60 11U-P603 | Lube Jet, Layshaft Drive
Left AMAD Lower Mount 83-20-12 11MPP545 | Bearing Unit, Plain Spherical

Cartridge

Left AMAD Oil Cooler Bypass Valve 83-20-32 11VAP547 | Valve, Pressure Regulator
Left AMAD Oil Filter Bypass Valve 83-20-35 11VAP551 | Valve, Pressure Regulator
Left AMAD Oil Filter Differential 83-20-19 11DSP553 | Pressure Indicator
Pressure (DP) Indicator
Left AMAD Oil Filter Element 83-20-20 11FAP555 | Filter, Oil
Left AMAD Oil Inlet Adapte 83-20-11 11U-P557 | Fitting, Oil-In
Left AMAD Oil Level Sight Gage 83-20-40 11DSP559 | Sight Indicator
Left AMAD Oil Outlet Adapter 83-20-11 11U-P561 Fitting, Oil-Out
Left AMAD Oil Pressure Regulator 83-20-33 11VAP563 | Valve, Pressure Regulator
Valve
Left AMAD Low QOil Pressure Test 83-20-46 11U-P565 Plug
Port Plug
(1[5 P Left AMAD Manual 83-20-15 11MPP600 | Handle Assembly, Manual Decoupler
Decoupler Handle Assembly
[[5 P Left AMAD Manual Decoupler 83-20-14 118-P599 | Switch
Switch
Left AMAD Oil Pump Relief Valve 83-20-31 11VAP567 | Valve, Pressure Regulator
Left AMAD Oil Pump and Start 83-20-13 11U-P529 Pump, Oil and Switch Assy
Cutout Switch
Left AMAD Pressure Fill Fitting 83-20-45 11VAP571 | Disconnect
Left AMAD Pump Cavitation Venturi 83-20-37 11U-P621 Venturi, Cavitation
Left AMAD Pump Valve Assembly 83-20-36 11U-P619 Valve Assembly
Left AMAD Reservoir Drain Plug 83-20-23 11U-P597 Plug
Left AMAD Seal Rotor 83-20-25 11MPP640 | Rotor, Seal Assembly
Left AMAD Sight Gage Adapter 83-20-41 11U-P607 Adapter, Sight Glass
[4 ) Left AMAD Sight Gage 83-20-42 11U-P605 Adapter, Oil Fill and Sight Gage
Adapter Fitting
(4 P Left AMAD Upper Mount 83-20-12 11MPP573 | Mount, Upper
Left AMAD Utility and Power Control 83-20-49 11MPP623 | Ring, Utility and Power Control

Clamping Ring

Clamping
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Table 5-1. Line Replaceable Units (CONT)

Common Name S/S/SN Ref Des Nomenclature

L4 P Left AMAD Sight Gage 83-20-43 11U-P609 | Plug

Adapter Plug

Left AMAD Vent Screen 83-20-48 11FAP613 | Filter Assy, Fluid Pressure

Left IDG Driveshaft Encased Seal 83-20-30 1IMPP575 | Encased Seal

Left Overflow Drain Valve 83-20-39 11VAP577 | Cock Poppet Drain, Gearbox Overfill

Left PC Hydraulic Pump Driveshaft 83-20-28 11MPP579 | Encased Seal

Encased Seal

Left Pawl] Carrier 83-20-16 1 IMPP581 Pawl Carrier

Left Pawl] Carrier Carbon Seal 83-20-17 11MPP583 Seal, Air-0il

Left Pawl Carrier Seal Rotor 83-20-56 1 1MPP648 Seal, Rotor

Left Pressure Injector and Anti- 83-20-38 11VAP587 | Valve Assembly, Gearcase Pressure

Blowback Valve Injector

Left Second Idler Lubricating Nozzle 83-20-51 11U-P593 Nozzle Assembly, Second Idler
Lubricating

Left Utility Hydraulic Pump 83-20-29 11MPP589 | Encased Seal

Driveshaft Encased Seal

Right AMAD Case Drain Plug 83-20-22 11U-R596 | Plug

Right AMAD Chip Detector 83-20-21 11U-R540 Plug, Magnetic

Right AMAD Drive Pad Drain Line 83-20-11 11U-R527 Tube Assembly

Right AMAD Drive Pad Drain Line 83-20-11 11U-R638 Tube Assembly

Right AMAD Drive Pad Drain Line 83-20-11 11U-R529 Union

Adapter

Right AMAD Driveshaft 83-10-10 11MPR531 | Shaft Assembly, Flexible

[3 P Right AMAD Bellows 83-20-54 1 IMPR644 | Rotor, Seal Assembly

Mounted Seal Rotor

[3 ) Right AMAD Driveshaft 83-20-55 I IMPR643 | Seal

Carbon Seal

Right AMAD Driveshaft Cover 83-10-11 11MPR534 | Cover Assembly, Power Take-off
Shaft

Right AMAD Driveshaft Scupper 83-10-12 11MPR642 | Fireseal, Bulkhead PTO Shaft

Assembly

[2 ) Right AMAD Driveshaft 83-10-27 1 IMPR536 | Encased Seal

Encased Seal

Right AMAD End Cover 83-20-18 1 IMPR542 | Cover, Gearbox End

5-6




Table 5-1. Line Replaceable Units (CONT)

Common Name S/S/SN Ref Des Nomenclature
Right AMAD Fill Fitting Disconnect 83-20-44 11U-R538 Cap
Cap
Right AMAD Gearbox (AMAD) 83-20-10 11Z-R005 Gearbox, Accessory Drive
Right AMAD Gearcase Pressure 83-20-34 11VARS544 | Valve, Gearcase, Pressure Control
Control Valve
Right AMAD High Oil Pressure Test 83-20-47 11U-R612 Plug
Port Plug
Right AMAD Jet Ejector Pump 83-20-52 11U-R618 Nozzle, Jet Ejector Pump
Nozzle
Right AMAD Jet Scavenge Pump 83-20-53 11U-R616 Nozzle, Jet Scavenge Pump
Nozzle
Right AMAD Layshaft 83-20-24 11MPR602 | Layshaft Assy, Damping
Right AMAD Layshaft Lube Jet 83-20-50 11U-R604 | Lube Jet, Layshaft Drive
Right AMAD Lower Mount 83-20-12 11MPR546 | Bearing Unit, Plain Spherical

Cartridge

Right AMAD Oil Cooler Bypass 83-20-32 11VARS548 | Valve, Pressure Regulator
Valve
Right AMAD Oil Filter Bypass Valve 83-20-35 11VARS52 | Valve, Pressure Regulator
Right AMAD Oil Filter Differential 83-20-19 1 IDSR554 | Pressure Indicator
Pressure (DP) Indicator
Right AMAD Oil Filter Element 83-20-20 11FAR556 | Filter, Oil
Right AMAD Oil Inlet Adapter 83-20-11 11U-R558 | Fitting, Oil-In
Right AMAD Oil Level Sight Gage 83-20-40 11DSR560 | Sight Indicator
Right AMAD Oil Outlet Adapter 83-20-11 11U-R562 | Fitting, Oil-Out
Right AMAD Qil Pressure Regulator 83-20-33 11VARS564 | Valve, Pressure Regulator
Valve
Right AMAD Low Oil Pressure Test 83-20-46 11U-R566 | Plug
Port Plug
Right AMAD Oil Pump Relief Valve 83-20-31 11VARS68 | Valve, Pressure Regulator
Right AMAD Oil Pump and Start 83-20-13 1 1U-R570 Pump, Oil and Switch Assy
Cutout Switch
Right AMAD Pressure Fill Fitting 83-20-45 11VARS572 | Disconnect
Right AMAD Pump Cavitation 83-20-37 11U-R622 Venturi, Cavitation
Venturi
Right AMAD Pump Valve Assembly 83-20-36 11U-R620 | Valve Assembly

83-00-00
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Table 5-1. Line Replaceable Units (CONT)

Driveshaft Encased Seal

Common Name S/S/SN Ref Des Nomenclature
Right AMAD Reservoir Drain Plug 83-20-23 11U-R598 | Plug
[4 ) Right AMAD Sight Gage 83-20-41 1U-R608 | Adapter, Sight Glass
[C4 ) Right AMAD Sight Gage 83-20-43 [1U-R610 | Plug
Adapter
[C4 ) Right AMAD Sight Gage 83-20-42 [1U-R606 | Adapter Oil Fill and Sight Gage
Adapter
Right AMAD Upper Mount 83-20-12 1 IMPR574 | Mount, Upper
Right AMAD Utility and Power 83-20-49 11MPR624 | Ring, Utility and Power Control
Control Clamping Ring Clamping
Right AMAD Vent Screen 83-20-48 11FARG614 | Filter Assy, Fluid Pressure
Right IDG Driveshaft Encased Seal 83-20-30 1 IMPR576 | Encased Seal
Right Overflow Drain Valve 83-20-39 11VARS78 | Cock, Poppet Drain, Gearbox Overfill
Right PC Hydraulic Pump Driveshaft 83-20-28 I IMPR580 | Encased Seal
Encased Seal
Right Pawl Carrier 83-20-16 11MPRS582 | Pawl Carrier
Right Pawl Carrier Carbon Seal 83-20-17 1 IMPR584 Seal, Air-0il
Right Pawl Carrier Seal Rotor 83-20-56 1 IMPR649 | Seal, Rotor
Right Pressure Injector and Anti- 83-20-38 11VARS588 | Valve Assembly, Gearcase Pressure
Blowback Valve Injector
Right Second Idler Lubricating 83-20-51 11U-R594 | Nozzle Assy, Second Idler
Nozzle Lubricating
Right Utility Hydraulic Pump 83-20-29 11MPR590 | Encased Seal

(2 ) RIGHT AMAD 386704-3-1.

RIGHT AMAD 386704-3-2 AND 386704-3-3.
LEFT AMAD 386706-3-1, 386706-3-2 and right AMAD 386704-3-3.
(5 ) LEFT AMAD 386706-3-1 AND 386706-3-2.

(1> AFTER TO 2JA16-3-512, manual decoupler handle is safetied in the coupled position.

83-00-00
5-8




6S
00-00-€8

(¥ Jo 119948) Jo1ed0] Jusuoduwo)) WNsLS ([VIATYV "I-§ 2andig

468 (LHOM) #25HdINk ug8 (LHOM) vogusal L
168 (L4 €25ddmi b Th-0z€8 LNMOW Y3ddN QviY | S8 158 (T0egsdsabt | 61-02€8 HOLYOIONI NSSTAd YILLNFUIIQ ¥ALTS 110 QYWY | #2
468 (SHOR) PLoMVALL
168 (L431) £19dvaHH 8#-02-€8 N3OS LNIA QYA | 5 158 (1437)003ddntL | s1-02-€8 ATBIESSY FTANVH ¥31dN0O3A TYNNVI
8 (IHOR) PHSHWALL 48 (LHON) 88G5-NH |
168 (L437€19dV4H vE-02-€8 3ATVA TOYLNOD 3UNSSIHd ISYOHYIO OVINY | €5 168 (L4 eednIL | 2028 9NTd NIVHQ HIOAYIST QvAY | 22
U9 (UHOR) rogavAL b 48 (LHOI) 955N
168 (1437 095dvALH £6-02°€8 IAWA HOLYIND T FUNSSTRd 10 AYAY | 2§ 158 (437)s28ddniL | oe-0z-€8 T¥3S L4vHS 3AIMA 901 | 12
U9 (1HOM) v03aNH g8 LHOM) 2N
198 (1430 €094 05-02-€8 1373807 LAVHSAYI QVINY | 1§ 168 WaFNLednIL | 018 9N1d 140d 1S3L FUNSSTd 110 HOIH QYA | 02
g8 (L1437 ZvGeidiL b 8 (LHOR) OGN L
198 (LHOM) HgdWLL 81-02-€8 Y30 ON3 QWY | 05 168 (1437 6EGA N 120168 YOLOALIAdIHD | 6}
498 (LHOR) 2298
168 (1437 ovaddmiLL SZ-02-€8 YOLOY W3S QA | 67 €] 168 (1430129400 | L6018 ISNLNSA NOLLVLIAYO diNnd QVAY | 8L
g8 (LHOM) 0z98-NL L
8 (LHOM) #HIUdINL v-02-€8 HOLOY T¥3S GILNNOW SMOTT38 vl 168 (1430619dN1L | 9e-02-€8 ATBINISSY INWA JNNd QYINY | 21
158 (LHOR) 965N
186 (L437) zesddmit 920268 %3S NOBYYD LAVHSINYEA QviY | Ly €] 158 (L43neeednLL | zz-0z-€8 ON7d NIV4A 3SVO QVAY | 91
46 (LHOM) Zr3H L et (LHOM) 0LGeNHE
156 (1537 LyaddmLL 10268 AT8W3SSY H¥3ddNOS LIYHSIAA QY | St 168 (14369edNLL | €1-02-€0 HOLIMS LNOLND LYYLS ONY dWind 110 YAy | GL
H56 (LHON) SESHINLL g8 (LHOM) 81941
156 (g gesddmtl | Lz-0z-€8 T3S Q3SVONI LAVHSINGA VY | 7 €z ] 58 pﬁﬂwma%: £€5-02-€8 372ZON dWNd IONIAYOS L3r QviNY | vl
ug8 HOMY) 819N
us6 (LHOR) £roudik S5-01-€8 T¥3S NOGUYD LAYHSIANA QvINY 158 v sednL | ze-0z-8 ITZZON dWN BOLOT'T L3r VY | €1
68 (LHOM) LeSHdINH 48 (LHOM) 835dVALL
168 (1497 OgSddil b 04-01-€8 L4YHSINYA QYINY | £F 158 (1437} £96dvALL 1£-02-€8 IAWA 43138 dWNd 10 QYWY | T
L (LHOM) YESUdWL | g8 (LHOM) 226N
168 (1497 eegddiik b L1018 Y3IN0D LAVHSINHA QvAY | ¥ 158 (L3 REd N 110266 3NITNIVYA QYd 3ARA QVAY | L)
usg (LHOM) 9rSHdIN b ¥s8 (LHON) 6254-NIL
198 (L4370 SPSddmL b 10268 INNOW ¥3MOT aVINY | 1+ 168 (L437)828d N 110268 Y3LdVaY INITNIVYA Qvd IARA QYWY | 0)
168 (IHOR) ZggavAl b 48 (LHOI) 085
198 (1437 19SdvALH GE-02-€8 3NVA SSVJAE ¥3LI4 110 AVAY | OF 168 (1437)6s5ddNbL | 82-02-€8 T3S 03SVON3 L4VHS dWiNd ONNYYOAH Od | 6
U8 (LHOR) o8Nk
168 (147 e85t 16-02€0 3T2ZON ONILYOINENT ¥310I ANOD3S | 6E 168 (L43766SdSH | 10268 HOLIMS ¥31dN003A TVINVI | 8 8]
g8 (LHOR) Z0gudINH- g8 (LHOMN) 885UVALL
198 (1437 Loaddik b 20268 L4VHSAV QYAY | € 168 (L4 2gadvarl | ge-02-€8 IATVA HOVE MOTEILNY ONY HOLOIMNI JUNSSINd | £
168 (LHOMN) 0B65H I 98 (LHOM) Q19U
168 (1437 685ddMiL1 62-02-€8 Tv35 GISYONT LAVHSIANA JWNd ONNVIAAH ALITILN | L€ 198 (143609dN1L | ep-02-€8 DN'1d Y3LAVAY FOVO LHOIS QYWY | 9 5]
458 (LHON) Z85HdINLL g8 (LHor) zogunt
168 (1337 LgSddmiLL 91-02-€8 Y3V MV | o€ 168 (1437 198a N1 11-02-€8 Y31dvaV 131110 0 QVAY | §
ys8 (LHOMN) 6r34 I g8 (LHOM) 856H-N1E
168 (L33 eraddmit 95-02€6 OLOY YIS HAYYD TMYd QYWY | SE 158 (L3437 £55dn1L 11-02-€8 ¥3LdVaY L3N 10 QVAY | ¥
468 (LHOM) #85HdINk ug8 (LHON) 8rguvALL
168 (43 )egsddmll | Li-0z-€8 YIS NOGUYO ¥INEYO TMYD | € 158 (v svsdvnrl | ze-0z-e8 IATVA SSYAAG ¥I 000 10 QYA | €
Hs8 (LHon) BegarniL g (1HOM) regedn L
198 (L437) g9 L1-02€8 INITNIVYA Qvd 3AIA aYiY | €€ 198 (1437)€zaddnL | 6v-0z-€8 ONIY ONIdIYTO TOMLNOD ¥IMOd ANV ALIILN QYA | Z
468 (IHOR) ZL5HWALL ug8 (1HoN) s00d-Z1
168 (L4770 LeSdvALH §r07-€8 ONILLIA T114 3UNSSId aviY | 2€ 158 (14304614725 | 0-02€8 XO8UYI0 QVAY | 1
8 (LHOM) Beg¥NkE
168 (L4737 288 r0Z-€8 d¥0 1OINNOOSIO ONILLIA TII4 Qv | 1€ ‘ON
o (LHOR) 9968 $5300V $3043y NS/SIS JWYN NOWNOD 3N
168 (1437 998N+ 97-02-€8 9Nd LYOd 1$3L FuNSSTAd 110 MOT Qv | 0F
L (1Hom) s03unLE
198 (1437 509erN 1 20268 ONILLIH ¥31dvaY IOV LHOIS | 62 (5] CE-90L98E ANV |-£-90.98€ QYWY L3371 (9]
98 (LHomRd) 80zt £E0.988 OVAY LHOR
198 (1437 2094 10268 ¥3LdVQY 39V LHOIS VIV | 82 5] ONY Z-€-90.98€ '1-€-902988 QYWY 1431 (5]
498 (IHOR) B8ALH €€-40£98€ ANV Z-€-P0L98E VWY LHON 5]
798 Q.Em.,w LIGdYALY 6¢-02-€8 JAWWANIVIAMOTIHINO | L2 'NOILISOd 0F1dN02 IHL NI 31L34WS SI
g8 HORY) 0948 Al b 2166
198 (1437) 65adsakh 0#-02-€8 JOV9 LHOIS T3A3TTI0 aviY | 82 FHNHETNC3 J{jzéﬁwmawwﬁmwmﬁwwm a
g8 (LHOR) 9561 AN QWY L431
198 (L437) S55dvAb 02-02-€8 ANINFTI ¥ILS N0 QVIY | §Z ]
ANTOA'T
‘ON
$5300V $3043 NSISIS JWVYN NOWWOD aau




DOOR 85L (REF)
\\J
Ry

DUCT (REF)

DOOR 85R (REF)
DETAIL A JFS EXHAUST

PC1 PUMP
(REF)
JFS
ICPUMP  (REF)

ITY
WN}

I35

N
hegh
gh

85R DOOR
FRAME
{REF)

RIGHT UTILITY
HYDRAULIC PUMP

(REF)

AMAD (REF)

PC2 PUMP
{REF)

RIGHT IDG
(REF)

Figure 5-1. AMAD System Component Locator (Sheet 2)
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Figure 5-1. AMAD System Component Locator (Sheet 3)
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Figure 5-1. AMAD System Component Locator (Sheet 4)
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5-26. SPECIAL MAINTENANCE
REQUIREMENTS.

5-27. AIRFRAME MOUNTED ACCESSORY
DRIVE SYSTEM PERTINENT DATA. Data
pertinent to the operation and properties of the airframe
mounted accessory drive system are found in table 5-2.

Table 5-2. Pertinent Data

AIRFRAME MOUNTED ACCESSORY DRIVE

General

AMAD Accessory Drive Pads

Characteristics (Approximate)
Dry Weight
Left AMAD
Right AMAD
Length
Width
Height
Isolation Decoupler
Starter Cutout
PC Pad Drive Ratio
Utility Pump Pad Drive Ratio
IDG
Drive Ratio
Direction of Rotation
(looking at AMAD pad)
PC Pad
Utility Pump Pad
IDG
Engine Drive

AMAD Driveshaft rpm

Compartment Temperature
Operating

Lubrication System
Type
Lubricant
Total System Capacity

Left AMAD incorporates manual decoupler.
Right AMAD does not.

IDG
Utility hydraulic pump
PC hydraulic pump

62 pounds
60 pounds
24 inches
6 inches
10 inches
Pawl and ratchet clutch
50t054 (2 P 411043 percent engine rpm
0.262to0 1.0
0.292t0 1.0

0.563to 1.0

cw
CWwW
CW
CcwW

15,300 (maximum)

-65 to 250°F continuous
345°F (10 minutes)
420°F (1 minute)

Self-contained

MIT.-T.-7808

3 Left AMAD 3221 cc (6.8 pts) dry
Left AMAD 3021 cc (6.4 pts) dry
Right AMAD 3513 cc (7.4 pts) dry
Right AMAD 3113 cc (6.6 pts) dry

|||l
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Table 5-2. Pertinent Data (CONT)

AIRFRAME MOUNTED ACCESSORY DRIVE

Pump Type
Lube Pressure
Case Pressure
Control Pressure

Cooling

Overboard Drain and Leakage Limits
Rotating Shaft Seal

Gerotor, 2.5 gpm
40 to 70 psi

4 to 8 psi

200 to 260 psi

Fuel/oil heat exchanger

5 Drops in 5 minutes

BEFORE TO 2JA16-3-506
AFTER TO 2JA16-3-506

LEFT AMAD 386706-3-1.
LEFT AMAD 386706-3-2.

N||=

RIGHT AMAD 386704-3-3.

--lmt.n$=9|

the coupled position.

RIGHT AMAD 386704-3-1 AND 386704-3-2.

AFTER TO 2JA16-3-512, on AMAD 386706-3-1 or 386706-3-2, manual decoupler handle is safetied in

5-28. BULKHEAD FLANGE COVER PACKING
REPAIR. See figure 5-3.

5-29. INPUT CONDITIONS.
5-30. Support Data:
» 83-10-11
5-31. Supplies (Consumables):
Compound, cleaning, SHOPMASTER LPH (0YGS51)
Compound, rubber, RTV90 (01139)
Packing, MS9068-248
Primer, adhesive, SS4004 (01139)
Rubber, silicone, L24 (01139)
5-32. Personal Safety Equipment:

» Gloves, protective
* Goggles, safety

5-33. Procedure.
a. Remove AMAD driveshaft cover (83-10-11).

b. Remove packing (2) from bulkhead flange
cover (1) and destroy.

83-00-00
5-16

WARNING

Cleaning compound may cause eye
irritation. Avoid contact with skin or eyes.
Wash thoroughly after handling.

c. Clean bulkhead flange cover (1) with cleaning
compound.

WARNING

Adhesive primer is flammable and toxic.
Do not use near open flame or sparks.
Avoid breathing vapors. Do not allow
contact with skin or eyes. Use only in well
ventilated areas.

d. Using brush, apply adhesive primer to bulkhead
flange cover (1). See view A-A.

e. Allow primer to dry a minimum of 30 minutes.

WARNING

Rubber compound and silicone rubber are
toxic. Avoid breathing vapors. Avoid
contact with skin or eyes. Use in a well
ventilated area.



f. Mix rubber compound, in weight ratio of 1 h. Install new packing (2) in groove of flange
percent silicone rubber catalyst to weight of base  cover (1).
compound.
i. Allow compound to dry a minimum of 8 hours.
g. Using brush, apply compound into flange cover
(1) groove. See view A-A. j- Install AMAD driveshaft cover (83-10-11).

83-00-00
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7]

A
™
%
DOOR 95L (REF) DOOR 95R (REF)

1. BULKHEAD
FLANGE COVER

2. PACKING

AMAD

- H.18

D'EGfD,I]{] INCH

{AREA TO BE PRIMED AND
i WHERE MIXED COMPOUND
IS APPLIED)
| (MIXED COMPOUND NOT
' TO EXCEED 0.025 INCH
THICKMESS)

VIEW A-A TCERI03-01

Figure 5-3. Bulkhead Flange Cover Packing Repair
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5-34. AMAD OIL PUMP AND START CUTOUT
SWITCH STUD REPAIR. See figure 5-4.

5-35. INPUT CONDITIONS.
5-36. Support Data:

» 83-20-13
5-37. Applicable Torque Values:

* 25 to 30 inch-pounds

. Supplies (Consumables):

Sealing Compound MILS22473 (81349)
Packing, S9413008

5-39. Procedure.

a. Remove AMAD oil pump and start cutout
switch (83-20-13).

b. Remove stud (2) from AMAD.

c. Remove packing (1) from stud (2).

NOTE

Stud provides one of three supports for an
internal gear shroud. Shroud may have to
be realigned in order to install stud.

d. Check alignment of shroud. If shroud is out of
alignment, carefully insert hand in AMAD cavity and

realign shroud.

e. Install packing (1) on stud (2).

WARNING

Lock compound is highly flammable and
toxic. Do not use near open flame or
sparks. Use only in well ventilated areas.

f. Using brush or swab, apply lock compound to
stud (2) threads that interface gear shroud.

g. Install stud (2) and torque 25 to 30 inch-

pounds.

h. Install AMAD oil pump and start cutout switch
(83-20-13).

83-00-00
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(REF) \ o N

AN
DOOR 85R D

{REF)

AMAD

1. PACKING
2. AMAD OIL
PUNP AND
START CUTOUT
SEALING
COMPOUND SWITCH STUD

TCG23-03-M

Figure 5-4. AMAD Oil Pump and Start Cutout Switch Stud Repair
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5-40. UTILITY BEARING
PACKING REPAIR. See figure 5-5.

COVER

5-41. INPUT CONDITIONS.
5-42. Support Data:

« 83-20-10
. Applicable Torque Values:
* 25 to 30 inch-pounds

5-44. Supplies (Consumables):
Lubricating oil, MIL-L-7808 (81349)
Methyl ethyl ketone, ASTM D 740 (81346)
Packing, S9413014

Packing, S9413143

Primer, epoxy, MIL-P-23377 (80244)

5-45. Personal Safety Equipment:

* Gloves, protective
» Goggles, safety

5-46. Procedure.
a. Remove AMAD (83-20-10).

b. Remove six bolts (3), washers (2) and utility
bearing cover (1) from AMAD with packing (4).

c. Remove packings (5 and 4) from utility bearing
cover (1).

d. Install protective covers on utility bearing cover
and AMAD.

WARNING

Methyl ethyl ketone is flammable and
toxic. Do not use near open flame or
sparks. Avoid breathing vapors. Do not
allow contact with skin or eyes. Use only
in well ventilated area.

e. Clean area around AMAD, utility bearing
cover, bolts and washers with methyl-ethyl-ketone.

WARNING

Epoxy primer is highly flammable and
toxic. Do not use near open flame or
sparks. Use only in well ventilated areas.

f. Prepare epoxy primer, by adding one volume of
curing solution to one volume of base. Mix thoroughly.

g. Lubricate packings (4 and 5) with lubricating oil
and install on utility bearing cover (1).

To be sure of proper sealing, epoxy primer
must not be applied to packing area.

h. Using brush or swab, apply epoxy primer to
chamfer and perimeter area of utility bearing cover. Do
not apply to packing.

i. Coat six bolts (3) and washers (2) completely
with epoxy primer.

j- Install utility bearing cover (1) with six bolts (3)
and washers (2). Torque bolts 25 to 30 inch-pounds.

k. Using brush or swab, apply epoxy primer to
perimeter of cover and AMAD, 1/8 inch minimum on

each side of parting line.

. Using brush or swab, apply epoxy primer 1/8
inch minimum around attaching bolt heads.

m. Allow primer to air dry 15 minutes.
n. Apply a second coat of epoxy primer to
perimeter of cover and AMAD, 1/8 inch minimum on

each side of parting line.

o. Apply a second coat of epoxy primer 1/8 inch
minimum around attaching bolt heads.

p. Install AMAD (83-20-10).

83-00-00
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1 UTILITY BEARING COVER
2 WASKER

3 BOLT

4 PACKING

5 PACKING

DOOR 85R \/JT\Q}{

{REF)

DOOR B5L
{REF}

{REF}

TCG23-02-01

Figure 5-5. Utility Bearing Cover Packing Repair
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5-47. JFS INFLIGHT START CABLE
INSTALLATION AND REMOVAL. See figure
5-6.

5-48. Input Conditions.

5-49. Applicability: All

5-50. Required Conditions:

» Aircraft safe for maintenance (05-00-01)

5-51. Installation.

NOTE

Left AMAD oil pump start cutout switch
shown, right AMAD oil pump start cutout
switch similar.

a. If required, make JFS inflight start cable. See
figure 5-6 sheet 1.

b. Open door 87L/R.

c. Disconnect electrical connector 52P-P194B
(left AMAD oil pump start cutout switch) or 11P-R005
(right AMAD oil pump start cutout switch) from pump
receptacle.

d. Connect JFS inflight start cable to pump
receptacle J10 (left AMAD oil pump start cutout
switch) or J11 (right AMAD oil pump start cutout
switch).

e. Connect electrical connector to start cable.

f. Inspect area for foreign objects and close
door 87L/R.

5-52. Removal.
a. Open door 87L/R.

b. Disconnect JES inflight start cable from pump
receptacle J10 or J11.

c. Disconnect electrical connector from start cable.

d. Connect electrical connector 52P-P194B (left
AMAD oil pump start cutout switch) to receptacle J10
or 11P-R0O05 (right AMAD oil pump start cutout
switch) to receptacle J11.

e. Inspect area for foreign objects and close door
87L/R.

83-00-00
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MS27497TIOF9SF CONNECTOR MS27473TIOF95S CONNECTOR
MSZ7506F10-2 CLAMP MS27506F10-2 CLAMP

L

—~
p—
+0.50
-0.00

2.87

M22759/11-20-2 WIRE TYFE

MS27497TIOF99P REF — ] MSZ27473T10F99S REF
A A
N — 1
C C
D D
E E
F F
G G
L/ |
WIRING DIAGRAM
NOTES

1. USING MULTIMETER, TEST CABLE
ASSEMBLY FOR CONTINUITY AMD SHORT
CIRCUITS BEFORE USE.

2. ANY OTHER COMMERICAL PRCDUCT MUST BE
EQUAL TO AND INTERCHANGEABLE WITH
PART NUMBER SHOWN.

3. FABRICATION OF CABLE ASSEMBLY SHALL
BE PER TO SR1F-15C-2-00WD-20-1 AND
TO 1-1A-14,

4. ALL DIMENSIONS IN INCHES.

TOGZ3-05-01

Figure 5-6. JFS Inflight Start Cable (Sheet 1 of 2)
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DOOR 87L/R

ELECTRICAL CONNECTOR
52P-P194B (LEFT}

11P-R0O05 (RIGHT) \
A

PUMP RECEPTACLE
J0 {LEFT) 0
Ji {RIGHT)

AMAD OIL PUMP
AND START CUTOUT
SWITCH (REF)

TCE23-03-01

Figure 5-6. JFS Inflight Start Cable (Sheet 2)
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5-53. CONSUMABLE MATERIALS LIST.

5-54. SUPPLIES (CONSUMABLES). A list of

supplies required to support

the organizational

maintenance of the airframe mounted accessory drive

system is provided in table 5-3.

Table 5-3. Supplies (Consumables)

Nomenclature

Material

Part Number
MFG Code

Adhesive

Adhesive

Cleaning compound
Dry Cleaning Solvent
Gloves, protective
Lockwire
Lubricating Oil
Methyl Ethyl Ketone
Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

Packing

83-00-00
5-26

MMM-A-1617 TYPE 3 (81348)
MIL-A-46106 TYPE 1(81349)
SHOPMASTER LPH (0YG51)
PD680 TYPE 2 (81348)

MS20995NC32 (96906)
MIL-L-7808 (81349)
ASTM D 740 (81346)
S9413-008 (99193)
S9413-009 (99193)
S9413-010 (99193)
S9413-011 (99193)
S9413-012 (99193)
S9413-013 (99193)
S9413-014 (99193)
S9413-016 (99193)
S9413-017 (99193)
S9413-020 (99193)
S9413-021 (99193)
S9413-022 (99193)
S9413-023 (99193)




Table 5-3. Supplies (Consumables) (CONT)

Nomenclature

Material

Part Number
MFG Code

Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing
Packing and Retainer
Petrolatum, Tech
Pin

Primer, Epoxy

Primer, bonding

S9413-032 (99193)
S9413-036 (99193)
S9413-040 (99193)
S9413-118 (99193)
S9413-123 (99193)
S9413-124 (99193)
S9413-142 (99193)
S9413-151 (99193)
S9413-545 (99193)
S9413-552 (99193)
S9413-554 (99193)
S9413-555 (99193)
S9413-558 (99193)
Q4013-514AD
Q4018-514AD
MS299881908
MS9068-247
MS9068-248
M83248-1-022
583-523-9002
VVP236

MS24665-153
MIL-P-23377 TYPE 2 (80244)

S54004

83-00-00
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Table 5-3. Supplies (Consumables) (CONT)

Part Number
Nomenclature Material CAGE
Rubber Compound RTV90
Rubber, Silicone L24
Seal 367032-1
Sealing Compound MIL-S-22473 GRADE CV (81349)
Sealing Compound MIL-S-84430 CLASS-1/2 (802044)
5-55. SUPPORT EQUIPMENT LIST. Use and Application column indicate only one of the

possible uses of this equipment.
5-56. TEST EQUIPMENT. Test equipment required
for maintenance of the airframe mounted accessory
drive system is listed in table 5-4. References in the

Table 5-4. Test Equipment List

Equipment Number Nomenclature Use and Application
AN/PSM-37 Multimeter Used to test manual decoupler switch
AN/PSM-6( ) alternate rigging.

GG-G-531 Goggles, safety Used for eye protection.
5-57. SPECIAL TOOLS. Special tools required for NOTE

maintenance of the airframe mounted accessory drive
system are listed in table 5-5. Special tools are shown
in figure 5-7.

Contact WR-ALC/LFIT Robins AFB, GA
31098-1622 for information regarding
modification of standard tools.

Table 5-5. Special Tools List

Tool Number Nomenclature Use and Application

287966-1 Adapter, Torque Wrench Spline Used for AMAD driveshaft carbon seal
removal and installation.

287966-2 Adapter, Torque Wrench Spline Used for AMAD driveshaft carbon seal
removal and installation.

287989-1 Pilot, Seal Installing Used for IDG encased seal seal
installation.

289639-2 Wrench, Holding, Shaft Used for holding pawl carrier.

83-00-00
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Table 5-5. Special Tools List (CONT)

Tool Number

Nomenclature

Use and Application

291911-1
(1> 201918-()

291919-1
291959-1
293043-1
293428-1
293785-2
294547-1
294557-1
296806-1

GGGWo41

Locally Manufactured per
TO SRIF-15C-3-2

Puller, Mechanical Seal

Wrench, Seal Installation and
Removal

Driver, Seal Installation and
Removal

Wrench, Tang, Type Spanner

Adapter, Torque Wrench

Fixture, Manual Decoupler
Loading

Driver Set, Seal, Installing and
Removing

Tool Set, Seal Rotor, Installation
and Removal

Puller, Seal Rotor

Puller Set, AMAD/CGB

Socket, Socket Wrench
5120001897921 Modified per
V-134-1 drawing 030

Guide cap, bolt and pin, alignment

Used for pawl carrier carbon seal removal.

Used for AMAD driveshaft carbon seal
removal and installation.

Used for AMAD carbon seal removal and
installation.

Used for AMAD sight gage adapter fitting
removal and installation.

Used for AMAD sight gage adapter
removal and installation.

Used for manual decoupler handle and
assembly removal and installation.

Used for AMAD seals removal and
installation.

Used for AMAD seal rotor removal and
installation.

Used for right AMAD carbon seal
removal and installation.

Used for AMAD valves removal and
installation.

Used for AMAD oil pump removal and
installation

Used for AMAD installation.

1 P 291918-1NCM, 291918-1AM or 291918-1B.
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‘

TORQUE WRENCH SPLINE ADAPTER
2879661

Y

SEAL INSTALLING PILOT
28759891

&

SHAFT HOLDING WRENCH
289633-2

TORQUE WRENCH SPLINE ADAPTER
2579562

&

~~~~~

TORQUE WRENCH ADAPTER
298450-1

MECHANICAL SEAL PULLER

2919111 | CGI6-03.01

Figure 5-7. Special Tools (Sheet 1 of 3)
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o,

SEAL INSTALLATION AND SEAL INSTALLATION AND
REMOVAL WRENCH REMOV AL DRIVER
(T 2:1m8- ) 2919181

\ / TORQUE WRENCH ADAPTER
24930431

TANG TYPE SPANNER WRENCH
2313531

MANUAL DECOUPLER LOADING FIXTURE
2934281 SEAL DRIVER SET INSTALLING AND REMOVING
2957651
LEGEND
[TJ201918-1 NCM, 291918~ 1AM,

291918-1B.
TCEPE 13401

Figure 5-7. Special Tools (Sheet 2)
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SEAL DRIVER SET INSTALLING

AND ZRQE?gs?QWNG SEAL ROTOR INSTALLATION AND
REMOVAL TOOL SET
2946471

@ @(}:ﬂ @

PULLER, SEAL ROTOR AMAD /CGB PULLER SET
2945571 296606-1

TCG2E-03-01

Figure 5-7. Special Tools (Sheet 3)
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