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SEECROR 0
ENGINES & FUEL

ENGINES

The airerait is powered by two TFEZ21-2-3B turbatan engines manu-
factured by Garrett Divigion of Allied Signal. These engines are hap-
FPo, peaned trareomicsage, front-fan, jel-propuliion ¢mgines, Each
engine is rated a1 I50 pounds thrutt at sea level.

A spinner and an axiaHow [an are bocited at the Jorward end of the
engine and are gear driven by the iow-preszure rotor. The fan gear-
bax ¢utpat-te-inpol speed ratio i3 0556 The low-prissure molor con-
wisky of 9 four-stigy: Jow-pressure axal compresass and a

kyw-precsure sxial turbine, mounted on 2 comoon shaft The high-
pressure fodr consists of o single-stege high-picsowe amitrifogal

comprensor and 3 sinpl-shipe high-pressure sial turbine, mounted
oh a comorem shaft The high-pressure rotor drives the

gearbas through & ransler gearboa. The rotor shafts aw aoncemiric, so

that the low-pressate robor shafl passey through the high-prosune m-
tor ghaft.

An arnular durt serves b bypass fan adr for direct thrust and also di-
viTt=s a portion 0f the fan ait b the low-pressare compressr. Air from
ﬂwhvammmpﬁmrﬂnmmmgh&mhighpmm
pressor and i5 dlacharged into the annular oombastor. Combustion
Froducts flow through the high- and low-pressure murbines and are
dmnhm‘ged#hﬂyﬂ'uuughtheuhauﬂdﬁthﬂpmﬂdtaddlw

ENGINE FUEL AND CONTROR SYSTEM

The engine foel ard conbrol systenn pregsurizes fudd routed o the en-
gitie from the aireraft sl syutem, melers foel dow, and delivers ato-
mizad Rl ¥ e combustion gection of the engine, The system also
supplies high-pregsure mative-flow fuel to the aireraft Fugd system for
pt pump opefation. The majer components of the system are the
thrust levers, the engine-driven fuel pamp, the fuel controt unt, the
digital electronic mgine rontral [DEEC), surge Moesd control, Tued
heater (optional) and the engine synchronizaor.

FM-111 2-1
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Ag — AREA BLEED

My — LOW PRESSURE ROTOA {FAN] SPEED
Nz — HiGH PRESSIRE ROTOR [TLRRINE) SPEED
Py — COMPRESSOA DISCHARGE PRESSURE
Prp = EMGNE IWMLET TOTAL PRESSURE

Tz = ENGINE INLET TOTAL TEMPERATLIAE
ITT = INTERSTRGE TURRAIKE TENFERATLHE
WE— FUEL FLOW

FLEL CONTROL LOGITC HAGRAM
Hgura 2-1
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THRUST LEVERS

Two thrugl levers, located on the upper portion: of the pedestal, are
aperaled in a conventional manner with the full forward positon be-
Iryg maxdmum power, Stops at the IDLE position prevent insdvertent
reduction of the thrust levers o CUTOFF. The IDLE stops can be re-
leased by Lifting & Anger lift on the outboard side of each theust lever,
A flaaling” cortrol, congsting of ball bearings and races enciosed ina
flexible casing, conmects each thrust lever b the corresponding on-
Fine’s hydro-mechanical el comitrol. A Might direchor go-areund but-
by L installed in the beft theast lever handle. A landing gear/ eabin al-
litude waming horn mute button is instalied in the Rght thrust lever
hanclle- If thrust reversers are installed a thrust severser contnl lever
it mounted plezyback fashion on cach thoust lever. Refer ta ENGINE
THRUST REVERSERS for a funitional descriptivn of the thrust rever-
seT kevers

ENGINE-DRIVEN FUEL PYMP

The angine-driven fuel pammp provides high-pressure fuel ko the on-
gine fuel control system as well as motive-Now Fuel for operation of
\he aircraft jet pumps. The pump congists of a bw-pressure puep ele-
ment, high-pressure pump elememt, rehief valve, Alter, and molive
ﬂnwpmvislmﬂnm#rquw:ﬁthﬁdhm&mmemelptmp
dlsg incorpamates an 2nt-king valve which moniors foel Iemperatiee
ﬁ::ns-hmmuftr filir eement and mixes warm fagl from e fuel

ler with the low-pressure P elerment discharge flow 10 pre-
wﬂﬁlterdamidng.lndwmﬂtfuﬂpmdmpm&m
fuel fiber reaches a preset level, due 10 dogring, the fller bypass
valve will open and fuel will bypass the filter. On atirerft ot equirped
zith fuel heibers, 2 ped hypass indicator buttem will pop out, The fuel
bypass indicator button ks visible through a small, dircular, push-to-
open door on the engine nacelle.

FUEL. CONTRCL UNHIT

The fued control unil is mounted on the fuel pump and containg the
hydro-mechanical fuel metering section, thrnst lever input and posi-
Bon potentivmeter. shuloff valve, amd a mechanical govermar. The
mechanical governor functions ag an overspeed governor for the high-
pressure fotar. In additon, the mechanical governor provides manual
controd when the digital electronic engine control (DEEC) is deactival-
ed. When artivated, the DEEC controla fug] scheduling by meang of 2
lorque moler localed within the fud control. The torgue motor con-
broils the hydro-mechanical metoring section of the fuel conitrol.

PM-11 2.3
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Filots Manual Learjet 114
OIGETAL ELECTRONIC EHGHNE CONTROL (DEEC)

An digital flectronic sngine contred (DEEC), located In the taikone, is
provided for each enpine. The DEEC & basically an engine apeed gov-
e, with provisions fir [uwel limils during acceleration and decelera-
tior The Wi DEEC {Afroreft 31-183 and subsequent) povemns based on
lowr-pressure raior speed. The M2 DEEC {Afroraff 37035 dhor 31-180)
gavems based on high-pressure mtorspeed. Each DEEC performa gov-
eming, limiting. and fucl schedulog: functlons lor engine start and con-
tinupus operation, [nput parameters ulllized by both DEECs are: inlet
pressure (PTz), irdel temperaturs (TT2), interstape turbine temparature
(TTT), low-pressure rotor speed (M1}, high-pressune motor sjpeed (N3,
and power lever angle (PLAY, The power bever anghe o serded by the
[!EECﬁnmapummnmeurmHuEunlcmhﬂl undt- An electmically
heated mast in the inlet duct howses the [nded lemperanue senacr and
inlet pressure p for the DEEC, bvterstage turbine tempematize, low-
pressure rotor speed and high-peessure rotor speed ane sensed by the
spme duab-autput sevwats which drive the pegpective cockpit indicators
and are discuzssed m ENGINE INDECATING. Culput signals from the
DEEC are directed to a hxtque medor in the feel control unit and to the
conbrod soleriwids of the surge bleed control. The M1 DEEC utilizes an
additiemal prewmatic static pressure signal (PS0) to allew caleulation
of airspewd (reprezented by Mach number). Dutdng engine star, the
DEEC provides automatic el enrichiremt up to 2007 © ITT. Each
DEEC incorporares a buile in best eapability, whbch datects, stores and
anmunciates faults. The M1 DEEC incerporates an Engine Coadition
Trend Monitor (ECTM) functiot to provide operators with engine life
wgage and condibion trend information. Fault information and ECTM
data is srressad using a personal computer and application saftware
thraough a fromt pane] mounted st connector, which suppoti* an RS-
427 serial communications dala bus. The M2 DEEC's bulll in test capa-
bility displays Rault codes in a2 window located o the DEEC™s front
panel. A funchon select switch and calibration swltch. located on the
M2 DEEC’: feont parel, aflow for the adpustment of sevaral operatirtg
paratneters, induding fuel specific gravity adjustment. The fuel com-
puters operata an 28 VEXC supplied through the S-amp L and B FUEL
CMPTR circnit breakers gt the pliot's and copilot’s circuit breaker pan-
els regpechively.

FUEL CMPTR SWITCHES

The TPEECs ane controlled by rwo switches on the pllot’s switch paned
labebed FLIEL CMPTR L-MAN-OFF and R-MAN-OFF, Normally, the
swiiches are laft in te On posttion.

-4 -1
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When the switch i OFF, the DEEC doos ngt peerform any englie coatnpl
functions, YWhen the switch is On, the DEEC will automatically perform
the engine control funcbions listed above, When the switch is in the
MLAMN posibon, the DEEC will revert 1o the manual mode and not all en-
girne exstitnl functions willl be available. The DEEC docs provide engine
pveripeed podlection during manual mode opemabions.

FUEL ZMPTI LEGHTS

tumination of either amber Lor R FUEL CBMPTE light on the annun-
tater pired indicates a failure in or boss af power to the comesponding
DYEEC. Ciecuity wilbity ihe DEEC continemesdy manikor poler supply,
compuler ciecuits, and inpuls (o the compuler. A loss of input power ar
3 computer malfurelion will causze e momdler circwits o illunnate
the applicable FUEL CMFTE light and switch the DEEC to manual
mode. With the DEEC im the manual mode, cyeling the applicable
FUEL U MFPTH swwitch will resat the DEEC if tha tault clears. If oparating
in the manual mode, the DEEC will provide overspeed protection but
will vt prrovide autamatic mode functions. Also, the Lights will be illu-
minabéd whenever power is on the airraft and the FUEL CMFPTER
swibehws are in the OFF or MAN potiten.

WP FNITCH

The SPR [(starting poessone regulator) swikch (s docaled on the pilat’s
gwitch pane| below the FLIEL CMFTR swikched. The switch has three
posaiona: TADM-R. When the awltch 13 positsoned 10 L or B, the swilch
commands the applicable DEEC 10 provide inereased fuel schuxduling
peyond the normal fuel eprichment schedule for ergine start under
cold ambiant conditkons. TTse of SPR 15 recommended for ground skarts
whert ambient lemperature is below O0FF (-183°C) and for airstarts. SFR
should not ba usad at ambient termperatures above 0°F [-187C) amd nev-
£r used at any time other than angime starl. SPR is an DEEC functon
and is inoperative with the DEEC off ar in manoual mode.

SURGE BLEED CONTROL

A surge blved control system for each engine s instalkd to prevend
Iow-presure compressor suige. Each syalbetin cotsisls of two solerrid
coTurol walves ard a surge Heed valve. During normal gperalion, surge
bleed valve posttion is controlled by the DEEC via the sabenoid conmol
valves, [n the event a FUEL CMPTR light illuminates becawse of a fail-
ure ot the computer being switched 10 MANUAL or OFF, the surpe
Bleed vabve will ga b the 1/ Fopen poaition.

Ll B P4 z5
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FUEL HEATER {CHFMICHNALY

Each engine may be oquipped with a fusl heater which warmsg the
fuel b prevent ice formation on the englne Asd Alter demnent. The
Fuel heater iy oF a ligquid-k-lquid design utilizing the engine Tubricat-
ing ol 38 2 sowice of heat I warm the fusl. An anbi-icing walve, in e
engine-driven fiw] pump, monbors o emperanme downsream of
the filler elermemt and coniroks the flow of fuel inta the od-to-fued beat
exchanger. The warm fuel exdts the heat echanger and mixes with
the fuel entering the fuel Fiter elenent, Operatot of the fud bester is
aulpmatic and ho crew action is requined,

ENGINE SYNCHRONIZER

Tha engine synchronizer system conglsts of e R ENG pwdicabor, two
EMC SYMNC switches, an amber EMG SYRC Light, and an engine nym-
chronizer fomtmd box. Cuning fhight, the engine synchmonizer, il se
lected, will maintain the Aght engine Fan Speed (N1} or Turbine
Speed (M3} in yme with Teit engine Fan Speed (N1} or Turbine Speed
(N2, The engine synchmnizer may be wsed whenaver both fusl oom-
Pubers ane operating, Howaver, the engineg synchronizer mugl not be
used during ke, Isnding, or gngle-rngine operations. Engrivw syn-
chronizer authority ar takecif and idle power setfings 19 zero. Engine
syncheonizer authority at all olher power settings s limited w ap-
proximately 2.3%; thorefore, the engines mus| be manually smchron-
izned o within approximwtely 2.5% bifore selecting SYWNC. Electrical
Fower for the engine synchmonizer is 2 YD supplied through the 5
amp B FUEL CMITTR circuit breaker on the copilot's ciroait breaker

ENG SYMC SWITCHES

Treor ENG ZYNC switches are installed on the pedestal immediavely
below the thrust levers. The ENG SYNC control switch s Libeled
FYNC-OFF ard the ENG SYMC sclector switch is labeled TURB-FAM,
With bath FUEL {MFTR swilches On, the ENG SYNC contral swikch
wHll activate the engine smchmonizer when moved 10 SYNC When
SYNC is selectad, Fan Spend (Wy) ar Turbdne Speed (N3) synchroniza-
Hon 15 seiected by mowing the EMNG SYMNC selacior awilch b TURE or
FAN pa desiresl When the shgime synchroniter is COFF, te selector
awdtch conrobs the displyy parameter of the R ENG indicator.

2-6 -1
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& ENG INDICATCHR

The R EMG indicator, on the instrument panel, provides an imdicarion
of nght eogone: synchronizaton with lef enging Fan (My} or Turkine
{72} speed. The indicator indictes tan sync when the ENG SYMNC se-
Yeckor switch s in the FAN position and hurbine sync when the ENG
SYM sehictor swilch is in the TUEE posiior. The indwcator can b
userd o manually synchronkee the shigines when the ENG SYNC con-
tiol gwitch is OFF or by muopitor the engine synchronizer when the
EMNG SYTC conitral switch is in SYMNC. The B EWG indi=alor is apera.
tive whenever the right fusl computer iz operating.

ENG FYNC UGHT

The amber ENG STNC light on the glarechield annungator paned will
be Hluminabed whenever D nose gear 13 down and the SYNCOFF
cwilzh iy bn: the FYNC position. The light will alert the pllot b desnet-
gl2e the engine synchronizes lor Bkeolf and landing,

ENGINE QIL 5YSTEM

£l for engine Jubricarion is drawn, From the engine oil nk by the en-
ginz-driven &l prossure pump. The oll 33 cutpat rom the pump
throagh a pressureregulaling valve, a filler, a fuel heater {optional],
and b e eil-E-air heat exchanger The exchanger i3 a thrce-segment,
Einred coober that forme the mner surface of the fan duct From the
otl--ait heeat exchanger, the ofl Aow i divided so that part of the oil
iz dimected by the acoessory and transfer pearboess and the engine
shaft bearings. The remaining olf ig diverhed & an oil termperature
regulator {oil-to-fved heat exchanger] and then to 1ha fan gearbox. The
il fiher assembly incorporates 2 yvpass walve and indicator o mdie
cate when the oil filker is clogged or clogging. In the event the Hiker
becomies copped, the ted bypass Indicator button will pop cut and
the bypass valve will open, allowing il 1o Jvpass the flier. Under
<ol ol condibions, such as engine start, the bypass indicalor button is
bocked in; however, the bypass valve will still open. The 0il bypass in-
dicsitor batlon: is viglble theeugh 2 small, dreutar, push-w-open doar
on Lhe engine nactlbe

FM=121 =T
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EMKHNE KGNITION SYSTEM

Each engine gmition syshrn comsisls of an ICHITHON switch, an am-
bt ipnation light, a thrust lever idle posilion switch, an lgnibon anit,
two shiclded cabtes, 1w igniter plugs, and associated aircrafl wiring.
The ignition unit is a splid-state, high-voltage, capacimr-discharge
unit which provides a apark vate of 1w 5 sparks per socomd at an out-
prat of 18,000 o 24,000 volis The igniler plugg are meunied at six amd
seven. 0'clock posidons in the turbine plenurm The plugs are operated
by separate cabdes and spark when pubed by the ignition unli. Dur-
ing the Hart cycle, the ignition syslem i3 automabeally cvrgized
when Lhe thrasl kevers arz placed in the [DLE position and automani-
cally deerwrgited at approximalely 45% Turbine Sposd (Ma). The lg-
nibign ayshem tay be operated conlinuously through the correspond-
ing IGMNITION switch. During the slart cyele, the kpnibiom syztern is
poweated by 28 VU rupplied through the FS5amp L and B 1GM-
START dreuit breakers on the pikod's and opilors cironit breaker
paneks respertively. During continuows operalion, the ipnition system
is powered by 28 VD suppilied through the 75-amp L and R IGM cir-
cuit brtakers on the pilot's and copilol‘s circuit breaker panels Tespase-
tvedy_ Conlinugs operaton is available doming FMER BUS mode.

IGHTION SWITCHES

The KENTTION switches, lncaled on Lhe pilol's switch panel, are ysed
to obtain conbinmous enghng Lgnitiof. The switch controlling the l=ft
engine ignition syskem is labeled L-OFF. The swiltch oomirodling the
right engine ignition syskem 15 Libcled R-OFF. Wher an IGHNITHON
swilch is placed in the On (L or R as applicable) podtion, 28 VDO
frnun the corresponding L or B IGN circuit breaker i ditecly applied
0 the corresponding engire ignilion wdt,

FSHMICOH LHGHTS

Amber lights abowe each IGMNITIOM swwilch ang installed o ind bcate
igndticms eyskern operation. The cormespanding light will be illumdnat-
ed whenever the associzted igrition system is gperaling alther comtin-
uenthy (ICNITION D} or actomatically (Sht eyehel,

EM-121 $-9
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ENGINE INDICATING
CIL TEMPERATURE INDIC ATOR

The U1 TEMF indwator i a ramculac-scale, dual-readimg wstrument
and is Tocated cn the center nsteument pane]. The sstrument fage s di-
vided wila twa sermu-rincular scales mvasked Troan A0°C o 1807 i 10°
inceamendzs. Each scale has a separate pointer; one for the left engune
and ona lor the nght angine. Each pointer is operated by a resistance-
type temparabare sanser inan oil supply ime on the respectve engine.
Electncal power tor system operation is 26 YO supplied throupgh the
2amp L and B OIL TEMT carcuit breakers on the pilot™s and copilot's
ot breaker pacwls respectively. Keler v Adrplace Flighk Maroaal for
inwtoument ik markingd.

QIL PRESSURE INDICATOR

The OIL PRESS indicater is & droular-scale, duai-reading imstrument
and is located on the center instrument parvel, The instouoment face is di-
vided inte two semicirowlar scales macked froen O to 75 P in S F3line
crements. Each scale as a separale polnler and s labweled eliber Lor B
for the respechive engine. Fach pointer is operated I an nf] pressues
tramanuiier located in an oil supply Line on the respective engimve. Elec-
trical power fo7 system operation is 26 VAC supplied through the 0.5
amp L and RO PRESS cimmuit breakens bocated on thwe pilot’s and co-
pilot"s circwit boeaker paneks esprectively. Eefer te Airplane Flight Man-
ual it instruiment [imil mackaogs.

CIL PRESSURE LKGHTS

Fad L OIL FRESS and K OIL FRESS pressure waming lights are in-
stalled in the glaresbield annunciarer paned. In the cwent that either e-
ginc’s ol pressure drops below approximately 35 D3] (172 kPa), &
pressare switch Jocated i the 0] supply lkne of the affected engine will
ilunnanate the respective light. Also, the respective light will be illurri-
ravbed whenever electrical power is on the aircraft and the affectad en-
gine is nol oparating. Electrical power for system operation is 28 VX
supplied through the 7-3-amp WARN LTS circuit breakers om the palot's
and copilet’s cinowit beeaker pape]s.

EMGIME CHIP LIGHTS

Wumination of aither amber L ENG CHIF or B ENG OCHIP light on the
alarashield annunciator pamel indicates the presence of magnetically
permeabla material in the correspending engine's ail system. The lights
are activated by a magnetic chip detecier installed in each engine’s ml
pHop-

2.10 -1
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FUEL AILTER LIGHT (AIRCEAFT EQUIPFED WTTH FUEL HEATERS:

Hlumination of the amber FUEL FILTER light on the glameshiold an-
nunciakr pant] indicates that either an engine Fuel Alter or an aircraf)
fuel systemn fued filter i dlogged or dogging and it bypassing fuel,
The aircraft fuel filter annunciator circuitt are wired throogh the
squal swibch and may cause the FUEL FILTER light to ilhaomina te only
il the aincrafy 13 on the ground. The engine fuei flter annuncator cir-
CUits e ol wired through the squal swilch and may ciuse the FUEL
FILTER light to iluiminate either in flight or on the ground. Refer 1o
FUEL SYSTEM GLARESHIELD LIGHTS

PJEL FLOW MDIC ATOR

The FUEL FLOW indlcator i3 a4 citcular zcale, dualreading msbru-
ment and i3 located ot the centér’ instrument panel The indicator uli-
Ilzes hwo pointers (ome labelad “L~, and the oher labded <R toine
dicite fiael dow. The lndicakor scale reads from 0 1o 20680 pounds per
howur i 30 pound-per-hewr increnents, A Riel-flow ranamiter for
each engine medsuies fucl-Mlow by means of 2 solor-wrblne tnstalled
in the engine fuel supply line betweeh the fuel control urit and the
foal manjlold, As fud Mows through the hurbine & phok-up <oit o the
tranamitier ek pulses which are applicd K 2 monitor, The moniler
converts the pubi indn 2 continuens DO curment which & appbed to
the indecator. The monite also applies 3 pulzating DC sighal to the
fuel counter oo the Foed conbmyl pansl, Bach pulse represents one
poumd of fugl. The foel Aow indicating systam operates on 28 VDC
supplied thnmugh a 1-amp cerrent Timdber.

FAN SPEED (N1} INDICATORS

A Fan Speed (M1} indicator for sach enging is installed on the center
mistrument panel. Each indicator utlizes beth a four-place digital dis-
Fay and a dircular scale with poinier to indicale Fan Speed (N1} The
drrular scale i marked from 0% o 110% in 5% BPM increments The
digital display units, tens, and hundreds numerals are whike numer-
als on a Mack background and the decimal digdt is 2 black numera) on
& white baskground. Ny spevd is mocasured by a monopole ransducer
at the aft end of the low-pressure totor, A speed gear is altaches] o
the: kiie-preure shaft rolaling around a ationary transducer, As the
spiod prar bums wikthin the Bansducer, is teeth cuse the magnetic
fhee path bn the air gap o be conslanlly chansig The dual outpat
travaducer moncpole produces bwo separate and identical slgnals
due o the changitg magnakic field. The frequency of the oulprat SEg-
nal represents the rotating speed of the rating M) group. Cne out-
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pul signal is apptied tn the Fan Speed (M} indicator and the other to
the DEEC. An OFF Mag on the indicator will be in view whenewer
clectrical power is ot avaitabde b e inslmumment. Electrical poweer
for the indicators is 28 YIDC supplied through the Z-amipr T andd BB
circuit breakers o the pilot's and copibot's drouit breaker panels -
spectively- The Ny lewdleators are powered by EMER BAT 1 during
EMER EUS mode and clectrial poweier systett failures. Befer b Air-
plane Flight Manual for insbrument Imit markings.

TURSINE SPEED (N2) INDICATORS

A Turbine Speed (N3 indicatsr For tadh shging & inslafled on the
gonter instrument panel. Each indicator utilizes both a four-place dlgh-
tal dixphayr and 3 circular scale with polnter Inindicate Turbine
(N4t The croudar scale is marked Foor 095 0 110% in 5% BPM incre-
mwenls. The Jigital display uniks, tens, and hundreds matwrals are
white fumerals on 2 Black bagkground and the decirmal digit B 2
tlack numeal on a white Background. N2 speed is measured by a
monppole ransducer adpomt o the outpiat gearof the tranaler gear-
bax, The dual output wansducer produces twe separate and identical
signals, The frequemcy of the outpiat dgnal Tepresents the spead of the
rolating Mz group. Ome cutput is routed b the DEEC and the odher is
apphied to the Turbine Spesd (M2} indicalor. An OFF flag on the indi-
cator will be in view whenever secirical power 12 nol avallable o the
instrument. Electrical power for the indicators is 38 VX suppiled
through the 2-amp L and R N2 drcuit reakers on the pilot's and co-
pilots circuit breaker panets respectively, Fofer w Adrplane Flight
Manual for limit markitgs.

TUREINE TEMPERATURE (TT) INDICATORS

A Turbine Termpervature (FTT) indicator for each engine is inskalled on
the center instrument panel. Each thdicator ulilizes both a Huee-plate
digital digplay and a circular scale with pointer t0 wwdicate Turbine
Temperature TT). The seale iz marked from 100°C o 1000°C in 30°C
Imcpernenls. The digital display numerals are white pumerals on a
Hack background. Ineerztage furblng lemperaiure for each engine i
sensed by Chromel-Ahmmel parallel wired thermocoupdes positipned
betwaen the highe and low-pressure hurbine sections, The signat from
the averaging crcuil of the thermmocouphes 15 applied to the Turbine
Temperature {ITT) indicator and the digit] dactranic engine control.
An CFF flag on the indicator will be in view whenever ebectrical

er is nol available to the instnment. Blectnical power for the indic-
rors is 28 Y DO supplied through the 2-amp L and R ITT circuit break-
arg on the palod's and copilat’s ciruit breaker panels respectively. The
ITT indicators are operanve dunng EMER BUS mode. Eefrr 0 Ait-
plame Flight Manual for instrament lioit markings.
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ENGINE FIRE DETECTION SYSTEM

Thres heat-sensing elements connechied in werwes are located neachen-
g nacetle to detect an engine fire. Croe element i lecated sfoand the
acressary gearbor; one is lovated arpund e enging tailcone: and an-
ciher 2o the engine fioewall. Thee Nire detection system is condrelled
by two fire detect controb uces located we e tailcore. In the cvent af
an engine fire, the applicatde contzel bos will sense a resiztance changs:
in e sersing elements and fash the applicable ENG FIRE 7L T-
handle waming bight Wanung is given if the fireyall o7 sccesyory geaz-
buos anes exceeds gpproxumately $10°1 (1) of the engue Lailcoos
ams vacesds approximately B90°F {476°C)- Elecincal power for the sys-
temn s 23 VDO supplied through the P5amp 1. and B FIRE TET circuit
brreakers oo the pilot's and copilot’s covsnl breaker panels respectvely.
Fire detect systems an: operative dupng EMER BUS mode

STSTEM TEST SWITCH-FIRE DETECHCHN FUMCTION

The mikary-type syslem test switch on the pilors insnement pane] i
el ter bk ther fire detecion system. Rotmhing the wwitch to FIRE DET
and depressing the switch PRESS TEST button will connect a resistanca
inite both fire detect system crowits. This reswstance, sinnilating an en-
gioe fire, will cause both ENG FIRE PULL T-handle warning lights to
itluminate and flash.

ENG FIRE PIAL LKGHT

A pad ENG FIRE FULL waming light is installed in gack T-handle an
the gtarsshield to warn the erow of a fire an the assaciated engine ra-
celle. inthe event of an cogane fre, the associated EXG FERE FULL hight
will illurminate and Maskh. Operakion of {he T-handle is explained wnder
EMCINE FIRE EXTIMNGLISHING SYSTEM.

ENGINE FIRE EXTINGUSHING SYSTEM

The engine fire extinguishing syskm components include: beio spher-
cal extinguishing agent comtaingry, an ENG FIRE PULL T-handle for
each engine, bavo amber EMG EXT ARMELD light, switches, one by
draulic shutof valve for sach engae. are Boel shutoff valre tor cack on-
gine, a thermal descharge ndicater. a manwal discharge mdicator, and
asswtated witing and plumbing The system atse utilizes the poeumal-
ir svabern bleed-air shutoll valves. The system 15 plumbasd bu prosade
the contents of either or both extinguishing agent romtamecs b ity
engine nacelle, Two-way check valves am metalled 1o prevent exhie-
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eutshuie agent Mow between cuataier s, The exbgasting ageol, Ha-
Len 1311 (kremetaflonremethanes PCFIED] o sbiered under prassunz in
the extsnpushier contisiners amd 0 pressure gags un each cenlamer iy
visible fromy arvside the saneone. Elalen T30 @0 ngn-hisae at noonal Leo-
Frratuces an 3o nua-cerresees. S Halan Y3 G onm-onrcisive. oo ape
el Wleanwg of Hae engine ae acelle area o5 required i te eveat the
swatern han been wied, The systeme operaws on 25 VDO supplied
terough e 73-amp L and B FIRE EXT circuit breakers on the pilot’s
and copiol’s circuit breaker panels respectively. Fire extinguishing sys-
tems are opelalive during EMER BUE mode,

ENG FIRE PULL T-HANDLE AND ENG EXT ARMED LIGHTS

The cngine A eshngoshing system 15 opecated theough the ENG
TIEE PULT. T-handles and the ENG EXT ARMED lights on the
glaresheeld outboard of the T-handles. The ENG EXT ARMEE Lights are
earabinabion light/switches When an ENG FIRE FUILL T-handke is
pulled, the aszociated enpgine fuel, hydraulic, and bleed-air shoctoff
valves will clese to jzabatc the affected engiwe and the EMNG EXT
ARMED Lights will ilummanate. ITumeabhon of the ENG EXT ARMED
light= indicates that the Ae exbnguishung systaen is armed. Deprassing
ar il lumanated EMG EXT ARAMED light will discharge the contants af
wne xbari g eshar bodtle imuo the aszociated naceile Depressmg e ather
EMNG EXT AFRMET light will discharge the contents of the remaming
botile. Either or both ENC: EXT AEMEL? ights mar be deposesed booex-
timpuish the fire. Should one contaner cemtrol the B, the obher con-
tainar is available to sither engme.

FIRE EXTINGIASHER DISCHARGE INDICATORS

Twor dhak-hype indwcators are fush-mounted in the fuselage under the
leit engene pylon I the contents of vither a7 bith comraingcs have heen
discharged mto the engine naceles, the yellow disk will be roprueed. B
the comtents of cetbver or Bowb fontaimers have bean discharged owver-
board i3 e cemo | 0f an overheat condition causing excessive pressuene
within the conlainers, the red disk wilf e ruptured. If bothy disks are in-
act, the system has not been discharged. The indicators ane meadily
availabke for visual inspecton.

14 Phi-1H
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HRE EXTINGIRSHING SYSTEM
Figure 2-3
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THRUST REVERSERE {OPTIONAL)

Fuck engime mav br equipped with an independent, electeizally con-
tricled, hvdraubically actuated, clumshell-type thrus! reverser The
thruat revemer svabem corssi of an cngine caceile aiterbody installa-
bos oo eack aInpne, A wanteal P\.!IJ‘|L'l abovre the g:n.rl:‘;'-]'l:in:ld. annuancialor
panel, veverze thosad levees oo the man thrast levers, assodated by-
draulic pluenking, and associaled elegtneal winng. Each nacelle after-
body inctallation consist: of an uppet and lower blocker doag, a door
achuator. a door deploved switch, inboard and outhoard latch mecha-
nisms, latch prosition switches, and a throttle retard mechanism. Hy-
draulic pevwer for thmst ceverser operation i= supplied by Lhe arerafi
hvdrzulic syster; however, a precharged (001000 psi [6205-5855
kPal) hedeaulic secumulator apd & check valve in the thoust reverser
ssten provide sofficeent hydraulie pressure for one deploy and stow
cycle im the event the aireraf hydraulic systeem smalfungtrens. A selector
valva for each thrusi reverzer is instalked in the taloone. The selector
vabvas control hydraulic Aow to the associaled system actualors in e
sponse to plectrizal inpars from the assodated thrust reverser fever and
position switches. Elocrizal power for thrust reverser contral and indi-
tahan ok 25 28 VE supplesd thmugh the 3-amp L and R TR FWR
ated bhe Z-amp | and R TR CONT citrot breakers an the pilots and co-
piled’s oarcuit breaker panels respachvely.

In order to armo the thrast revarsers, the aircraft squat switches must be
m the gronnd mode laitcraft weight on the main gear), the main thrust
bevers enust e m the IMLE prasition, and ARM must be sebected on the
remitral fanel. Croe arneed, the thoust pevecsers may be deployved and
stowed iy npecating the reverse throst evers. When the deploy cyrcle s
initiatad, hwdraulic pressure is applied to the stow sude of the door ac-
tuatars which move the doors into an ovarstowed conditon. Ohver-
stowsing the thrust reversers allows the labch actuators bo release the
latchess, Afver the Jabches mlease, hydranlic pressure is applied to the
eploy side of the deor actuaters which push the deors open. ¥When
st 1 selechs), hydrgolic pressare s applicd to the stow side of the
door ackuabors and the doors move lowands the averstow position. A5
the docts reach overslow, the spring-toaded latches close. When the
latches chose, Ihe Jabch position swilches signal Uee selector valve dore
lease the stow pressure on the door actaator. Exhaust gas pressure amd
sprinEs ratuam the doors to the normal stowed position.
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Each thrust reverser system inconporales s au omativ EIeCEEnCy Stowr
featun: which will automatically stow the thewst reverser i the vvent
the asseciated door: become partially wrdatehed or depioyel, YWhen
dephoy has not been selected and two Jatch puscbwn wwitches oo the
samwe sy (inboard o cutboard) detect an wnlalebed vandihon, the
thvrust peverser system will aron itself, retard enguie Gioest to jdle. and
nitiate thoust reverser stow, The associated AR annmuaator will dla-
Iminate b wwdiate the system bas sell armed. The associated DEPLAYY
annancialor wl Haste bandicate automatic emergency slew has been
activated. The atfecled sngine”s thrust lever will go to the IDLE poda-
tion, The hydrawlic zlow pressune wdl ceniinue wmil at least oce of the
two Jatches returns Lo the [atched positiop or proser s romeosoed from
the mwerzcr circuits

A auiamabe theottle retard methanism is nstalled s each thioast pe-
varser to emdupe that thist teverser stow and deploy dies nob gocwr
with an engune theust sebtimg above wlle. The throttle retard nvechaniam
consists of an actustes, crank, and lever, Whenever hydeaulic siow
pressure is applied 10 the thopst reverser actuators, the throttle retard
mechanism will position the engine fel control input shalt to idle.
When hydraulic stow pressure is semoved, the mechanism, vwill rebam
tee & neabral positden. Hydraulic stow pressuce 15 applied duoing the ind-
uial stage of the deploy sequence (overslow], theoughout the stow we-
quence, ard durmy automatic emergancy stow.

THRUST REVERSER CONTROL PANEL

Thu: thenst revarsar control panel provides the thrask reverser amm, self-
test, aput diprleyy anmunciaton lunctons. The pared i located at the cen-
ter of the glamshirld, directly abowe the annencistor pase] and is casily
acgessible fram enther crew position. The contel panel nnundciators
are tested theoagh the palul’s and copilot's Light test stwritch and ate ap-
tomatically dimmed.

THRLIFT REVERSER COMIROL SWITZHES

A thruat reversier conteol switch for each Hhrmst severser 15 mstalked on
the thrsl reverser conim pamel. Each switch b e positions: AKM,
OFF. and TEST. The TEST position is momentary. When thee switch 1
held vo TEST, the hydraute: isalation walve sectiow of the asaiated s
lector valve wilk open and hydranlic pressure for the stow and déeploy
sertions of the selector yalve will b pvailable A pressuore switch o the
selector valve will luminale e associated 4 K light wham pressuce
u applicd. The successful completunm of ther best andicatas the izolabcn
vilve j» operating properly. When ARM jw solected. tha associated
d-171 =17
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thnest mwverser will be ammed tor opeyation (ARM Lght (lhuminated) if
ther maecrintt 15 on the ground irguat switches depnessed) and the associ-
gted mam thoest lever s ot IDLE When Bally anned {oeverser system,
rélavs and wwabches are propeely sagqueenced), the assooated jizolanon
walt e i oo and the wrstem i meady tor the deploy cummand. When
the swiabch s i the OIFF pasitian, the associated isolation vabve iy dlosed
and bydranhe posses inob available to operate the thiesl reveciems.

FiLL
YiLvE

THRLIST REVERSERS
Agu 24
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Ak LIZHTS

A green ARM annuewzator Lgitt For each Bt peverser s wmstalled on
the thrust reverser contre] panel tu amamanciste & st everses anned
cordition. Each hght is operiated By a pressame switich bl thg ase-
Inden section andd deploy Sstuw sechion of e seleceor valves. Whenge -
er B isolation vabee 10 apen hvd caclic pressames will actuale the swilch
wluch wil] cause the associated AER hghl to Huminate. uminalien
of an ARKI Light wilh the associated thitst veverser controb switch in
the TEST posaticn indicates the associated isolation valve is open Ilu-
minatior of am AFEM light with the associated thoust reverser contral
switch in the ARM position indicates the associated thrust peveeser &5
hully ammed and witl dephoy whm commanded The ARM Light sill
also Mueminate during avtomatic emergency staw o incdcate that the
system has self armed.

DEPLDY LGHTS

An amber DEPLOY annunciator light for each thrust reverser s in-
stalled on the thrust reverser control panel to annundate thoust revers-
er position, A steady DEPLOY light indicates the associated thoust
reversat is fully deployed fellowing a nommal depley sequence. In this
evemt, e light o5 operated by 3 deploy swilch on the inboard mide of
the blocker dogr meac e bunge pomt. A Mashueyg DEPLOY Light assos-
ated with a steady AEM Light ivdicates automatic erengency stow has
bBeen activated. n this event, the Bght iz operated by either bwo inbaard
or fwo outhoard latch position switches.

THRAET REVERSER LEVERS

A thrust reverser coabtml lever for each Huwst mvetser is mounted pig-
gy-back fashion on each main throst lever. The theust mverser levers
ara inoperable and cannot be moved unless the ascoated main st
levers ara at the TDLE stop. Sumdlarly, the aain thrust Jesars canmot be
mowad trom the EDLE position antil the associated thrust reversar ke-
weTs are in the stow {full down) pesition, ¥Whan fully armed, a throst -
verser mAay be deploved by lifing the comesponding thrust meverser
lewer by the Brst (dbe/deploy) stop. When the BEFLUFY anmascator
Light dleaiuates, a throdtle melease will Hcnvrabe and the thmst everser
lever may be pulled bevand the edleSdeploy stop w mopease peverse
thrust. A stop lumits thrust peverser lover ravel tn masimom reverse at
approximately 75% Fam Speed (ML) The (hrost revecser o stowed Dy
first petu rmingg the thinust reverser lever 1o the idle/ deploy Atop and than
mawing the Jever to the stow (full down) positton al engine idle spead.

F- 2-18
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AIRCRAFT FUEL 5YSTEM

The aircraft fuel system oonsists of o wing Riks, & fuselage fugl
tank, & fued supply system, a fuel quantity indimting systom, 3 foel
mansfor sysom amd 4 fuch vent systemn, Fued Allers are lpcated out-
boand near each wing bip. An optipnal single-point refued {SPPE} sys-
tem may alsa be mstalked.

WING TANKS

The wing is divided by & center bulkhemd inko fwo separate fuel-tight
comparaments which serve a5 {uel tanks. Each wnk eatends from B
center bulkhead cutboard ko the wing tp rib, thus providing & separ-
ate fusf supply for each engine, A tank cooasflow valve 19 imgtadled o
permit foed transfer bebwoen wing lanks Center bolkhead relief
valves prevent wing tank over-pressurizabion during fhued crossflow
@Hmﬂawmﬂmmﬂmhw%
free fuel fow inbaard at restrict cuthoand fuet flow. A et
pump and an dectric standby pump are momnkxd in sich wing @nk
wmmmMMmpﬂyﬁdmﬂrmmmW
hive evygrine fusd systeme An electric scavenge pump, locbed in thet for-
ward inboard section of each wing ok, H wed 6 ranafer (el W the
sechion oontaining: the main (usl pumps and is operated by the kow-
fuel float switch. A jet-iype tanster puznp, Jocabed ontboand of the
wheel well in the aft portion of each wing tark, transfers fuel w the
mmmnmwhmhﬂpmghﬂhﬂnhﬂmmﬁ
outer section of the wity tank, 13 usad tor fuel serviong

FUSELAGE TANK

The stardard fuselage mnk consists of two bladder- cells located
m the aft fuselage, The tank i3 eqqipped with a o, float
swich and mransfer pump. When the aoplane it being refucied
through the wing fillers, the tank is filled by the wing standby pomgrs
threruph twir ansfer Tines and two transker valves, When the tank is
ful, the Moat swikch derrergizes the wing sandby pumps amd clos-:
the transfer valves, Fuel can be ransfered o the wing foido by two
methods: normal transfer ahd gravity trengler. During the nonmal
fued transfer, the fuselage tank transfer pmp will pumg fued inio
BoLh wing lanks, Curing gravity ransfer, foel will fow o both wing
anks throuph both trangfer Enes. The extended range (ER) Fuselage
Lank ingorporates ewo additional bladder-type cells installed imumisdi-
ately farwand of the main fuselape fud cells, Puel from fhe ER fuel
rells graviry flows into the main fuselage fagl cells thrmrgh inteedir
rect i tubes.

-2 M-
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FUEL DRGEE
FLOAT BWATCH
FLLER

SGUAT BWITEH RELAY
TRANSIER PUMP
BEAVENGE Pudi
ENGINE FUEL PLRIP
ATANDEY PLMP

JET FLEPF

PRESS RIELIEE VALYE
FUEL FRLTER
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SHUTOFE vALYE
MOTIVE FLOW YALVE
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WING FLOAT RELAY
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FUEL $YSTEM SCHEMATI,
(AN without Fusl Heoters)
P11 Figure 2-6
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FUEL FROBE

FLOAT SWITCH

FlLL EN

SCUUAT BWTTCH RELAY
TRAHDFAER PUNF

S VENGE P
ENOE FUEL PUMP
STANCRY PP

SET PLP
PRE3IS AELEE VALYE

FUEL FILTER
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SHUTOFF YALWE
HOTIVE FLOW YALVE
TAANIFER VALYE
Wik FLOAT RELAY
FREERIME SWMITCH
RELIEF YALYE
CHECK VALVE
AMBER PEAHUT LianT
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CLEAR PEANUT LIGHT
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== LOW PRAETSURE FINEL
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FUEL SYSTEM SCHEMATIC
CAkSral with Fusi Heohan)
Figure 2-5
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FUEL CONTROL PAMEL SWITCHES AMD INDICATORS

The foel controd peinel (Figure 2-7) incorporales sl (he acerssamy
swilchés and indicakrs bo fuel the alrralt fwhen sy the over-the-
wing method ) and b nadnotain proper fuel mana gement.

JET FUMP SWITCHES

Tha JET PUMF switches, on the fuel control panel, controd the tiuhve
flow valves, Setting a JET PLIMT switch b DM opens the correspond-
mg maonve Aow vahne and alows high-pressore fuel from the come-
sponding engine-driven fuel pump Lo flaw to Ihe corraspending !
pumps, T JET FUMP swilches nprmally remain ON at all times.
During engine start, 2 kckout valve in the engine-driven fugl pomp
prevents motve flow through the motive low valve avd the applice
He standlry pump is energlzed w0 supply starting fuel to the engine.
After the engine is mnndng and engine-driven fuel pump gutput pres-
gre is safficient, the lockout valve will open allewing high-pressure
fued Now through the motive flow valves. Setting a JET PUMD swiwch
L doses the cormesponding mative llow valve and prevents fuel sys-
temn pressurizaiion until the slandby pumps are turned one The mo-
tive flow valves operaie an 28 VU supplied through the S-amp L
and K JET FUMP-XFR VAL circuit breakers on the pilots and copi-
tat's circuit breaker paneks respectively. Loss of power o the motive
flow valve cuses the valve to remain in its las position. Motive Now
wilwes arg operative during FMER BIUTS mode.

STAMNDEY PLIMP SWWITCHES

The STANDEBY PFUMT switches, on the fuel contmal pancl, controd the
optiation ol the slandby electric pumps. The switches nommally re-
maain OFF exont in the event of a et pump filure or during fuel
crasdlow. Regardless of swilkch position, the standby pumps are auto-
matically destwrpited during fuselage fue] transfr operstions, The
standby pomps are sutomatically coergized when the FUS TAMNK
XFER-FILL swiith is set to FILL or the START-CEN switch is serf 1o
START. The standby putngs opeerale on 78 YD supplied through the
1%-amp Land R STEY-ECAY PUMF ciroult breakens on the pilot's and
copilot’s circuit breg ker panels respectively.

PM-1IT 2-25
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CR ST SWITCH

The CROGSFLOAY swatch. an the fusl rontool pacel, contrels the ceoss-
tluw valve. The swrstch has b o posaons: COFFER and CLOSE. ¥Whan the
swilch i» set to OTEMN. the power a5 apilied b open the motonzed
crumstlow valhve allowing fuel to fdow hetween the wing tanks The
crumatlow valve is ppened automaticably whv fillig the fselage tank.
frume the wings and during tuselage fuel trarsiar cpecatens. To balance
wuty fuel, the CROESSFLOW switch should be set to TFPFN and the
heavy side STANDEY FLIMT switch sef 1o O3 The standby puemp em
the light side showld e Cff. The ¥WING FULL Light, when luminated
by thee wang-Eutl Hoat swoitch, i extinguished when the crossflow valve
Closes, The standby pusnp will coutise b operate untl the STAWNDEY
TLUMT switch is set to CHE. The ceossllowr valve allows all wsabla feel
aboard the aircraft to be availatrle 1o sither engene. The switch should
b st to OHE cazopt when cormecting an out-pf-balare vorwdition. The
vrossflow valve operakes on 25 VD supplied through the S-amp
RFLOW YALVE circuit breaker on the copifot's cinouil breaker paree].
Luss uf pevaer tu the gossflow valve causces the valve to remain in ts
last position. The cegasflow valve 13 operative dunng EMER BUS mode.

FES TARK XF FILL SwITCH

The FLIS TANE XFR-FILL switch, on the fuel contzol pareel, 1§ wied b
pperate the fugl transtor sysicm and to Fill the fuselage tank. [rom the
wityg tanks. The switch has thaee posibons- XFR, OFF and FILL. The
swatch wweneporates a nagnetic latch in the FILL position and must be
held b that pesition a froramutn of thee seconds before the katdh seillf
engape. If the swilch is in e FILL pesiboe aped the TOW FUEL light
iluminabes or the squal switch goes lo (he air srode, b lstch will dis-
engage pnd the switch will go 1o the OFF position. The lafl fiel transfec
vafue uprrabes on 28 VX supplied through the S-amp L JET PLTMEP
XFI? VAL cynomt breaket on the pilot's circuit breaker panel. Locs of
proisieer b the left transior valve cagses the valve to remain in its Jast po-
sition The transier plergs opecatas on 28 VI suppleed through the 10-
amp FUS XFR FUMF cincuit breaket ao b paliots et breaker pancl,

¥When the swakch is set to FILL, both wing tank standbny futeps ane en-
ergized. both left and night iTanster walves are openad via the fuselape
tank fluat wwitch, and the mrossflow valve will opan. Fuel will then be
pumpred nite the tayelage rank fram the wing tanks santil the switch is
tured CHFF ar the Faselagse bank flaat switch achaates ta close the rrans-
far walves, sl dawn e :_i-fa.mih!.r FUMps, and ilkminate thea areen
FUOS TANME FULL Light. Flacing the switch io the OFF posibon will ex-
tmg‘ujih the F1™5 TAabk FOLL |jg|'l|! and ~iogs e rrieiflnwe vpee.

Ly Fhirll
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Wheet the switch is set te NFR, the mansier pump is epergised, the jeft
tracysfer valvwe will open, both standby pumps will be rendered wogwr-
atpve, ind the coossflows valve will open. Foel whil then be prumped
from i fuselage tank to the wing tanks untl the wing foal switches
actuate to deenerguee the ransier pump, ctose the teapsfer valve, and,
uf sepuat swikch is in the air mode, luminate the apphoable green WG
FLLL lighn (the crussilowr svilye will remadn opent. I switch remasing in
the XFR positid, el tmnster will automatically reactivate when the
fuel bevel i the wings is lew encugh to extinguish the WG FULL
Lights. B Lheer Busetage tank should empty bedore the wing Foat swilches
shut down the transfer system, 8 pressure switch in the fuselage tank
transfer Line will lunienate the white FLES TAMNE EMEPTY Light. Setving
the switch to OFF will exlinguish the white FLS TANE EMITY and /oc
WING FLILL lights {if iluminatedy, cloce the Juft fransfer vadve, deen-
ergize the transfer pamp, and close the crosafloww valve

FUS TAME SRAV XFR SWITCH

The FUS FANK GRAV KEFR switch on the fuel conbrol panel can e used
to transfer fuselage heel wihook wsing the mansfer pump. The switch
has bwo posibons. CPEMN avd CLOSE

When the switch is set b3 OPEM, Bodh Eapsfer valves weill open, the
crosstlow valve will open, and both standby pumps will be rendered
meprerakive. Fuel witl then gravity flow from the Rpalage tank fo the
wring tanks Lt thi wings are full or the wing and Faaslage sk feads
are equal When uiing thas meethvod to tAnsfer usl, approximataly 150
to 300 pounds (68 to 136 labograrns) (depending upon Hight attitude) of
Fuzl will remain in the fuselage tank and the FUIS TANK EMPTY light
wiil be innperative. To assure all pesable fucl has been ansferred, rof-
ereTer rnust be made to the hiel quantity indictor: The switch should
be a2l o CLOSE when sl heel possible has been transferred and during
approach arel landing. Lose of power to the craaflaw and tmansfcr
valves rauses the valveys to remain in their last position. The cpssflow
and transter valves an operative during EMER BUS mode.

FUG TANK SWITCH PRICHITY
TEthe FLES TANK switches are positiomed to contradictory pasitions the

FUS TAME AFR-FILL switch will have priarity over the FUS TANK
GRAY XFE switch,

PH-121 2T
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FLIG TAMIK FULL LISHT

The green FLIS TAME FULL hght, on the fuel comtrol pamel, is installed
i indicle & Razelage tank full conditiom during fuselage rank fill oper
atians. The light is illuminated through actuaton of the fuselage tank
floal switch. During normal fRselage tank fl operations, apmadinn of
the Hoat switch will illuminate the FUI5 TAWNK FULL Gght, close the
transter valves, and shot down the sandby pumps. The FUS TANE
XFR-FILL switch must be set 1o OFF to extinguish the Llight.

FLUS TAMK ERMPTY LIGHT

The whitz FLIS TAMK EMPTY light, on the fuel contrpd parwl, is in-
statbed to indicate a fuselage tank emnpty comdi bon during fuel transter.
The light is operated by a pressure switth in the laft iselage fuel mans-
fer line. As the fuselagr tank emptes during tansier operations, the
pretsure swilch seruass 2 loss of presture in the transier line and com-
pletr drcuits te dluminate the FUS TANE EMPTY light. The bansfer
pump wiill continuwe to operabe unbl the FUS TANE XFR-FILL witch
et to OFF. Setting the FLUS TANE XFR-FILL to OFF wlll extirguish the
light ard dervwrgize e lransher pump.

STANDBY PUMF LIGHTS

O edrergft 31037 and aubasquen). & white standby pump Llight is in-
aalled adjacent b each STAMDEY PUME switch, lpmination of either
lighi indhzates power is applied to the porresponding standby pump.

$UEL CONTROL PANEL
Figuna 2-7
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FUEL wALWE LESHTS

Steady iMuminabicon of any of the sxber Fuel valve lights on the fucl
centrol pane] indicakes the componditg vatve is nol in The posibon
sebeciad or a boss of power. Momenlary iluminatdon while the some-
sponding valwe 15 16 traosir after switching modes |ndicates proper
operalion

Wik FULL LKaHTS

Two green WING FLTLL lights, on the fwel control panel, are instalhed
o indicate 2 wing-full comdition durng inflight fugl ranafer opera-
Hons dopesliow valve open). The lights am illuminated by the wang
high-lewe] Noal swilches il (he squat switch is in the air mode. Cuning
normal fuselage fuel ensier procedures, actuation of cither hlgh-
lewel Mloat switch wilt deenergize the transter pump, close the ieft
tranafer valve, and Hluminake the approprizte WING FULL lighe
Curing gravity fusajage fuel transfer procesiures, amuation of either
high-leval flonat switch will ifluminate the appropriate WIRG FULL
light but will not chase the left or right ransfur valves,

FUEL GUANTTY mCHCATOR AND BELECTOR SMITCH

The fuel quandty indlcalor, on the fuel contrl panel, indicales fuel
guantity in pounds of fuel. The indicater Ree i gradusted in 100-
pordnd incrernents from 0 bo 5000 poundz on airoraf with slandard fa-
selape @nk and O bo MO0 pounds on airmaft with exended sange fu-
selage Bnk Fuel quantty i3 sensed by four capacitance-hype foel
quantity probes in each wing ok and a capaci@anee-iype fuel quanti-
ty probe in the fasclage fuel ek The left inboard feel quankity probe
inmrporates a fel temperare compensator which compensanes for
fuel dersity changes due o temnperabune, The selector swilch permits
reading of each tank separately as well 25 tolal system quanbity. The
usabtle fuwel quantities for each posibon of the seboctor <witth are
based upon a el dendty of 6.7 pounds per gallor. The fuel quantity
indicating systemn operates on 28 YOO supplied through the 2-amg
FLUEL QT arcuit breaker on the copabols clrewit breaker panal. The
Fuet quantity indicalor is operative during EMER BUS mode.

FLIEL COUMTER

The fuel onunter, o the fuel oontrol pancl, Indicates quanbty of fuet
wstd in pounds. The resettable digital-type tosnber is operaed by
puisating DC signals irom 1he fal flow indicating system monitoT.

Phi-121 ia2
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FLIEL $YSTEM SLARESHIELD LIGHTS
FUEL PRESS LSKTS

lhe red [ FUEL I'RESE and K FUEL PRESS waming hghts in the
glareshield annunciator panal are installad 1o alect the pdob of & Jwe
fuck pressuee condation The FUEL PRESS hghts i creengized by a
pressuee switch nstalled in cach engine fuel supply line berween the
arccraft fue, hlter and the cngine-driven fuel pump. Whan el supply
presare drops to 125 pa (1.72 kT ap or helow: the pressure swritch closes
to dlutaasate Hrees rE.‘.-].'rEL‘h'.'-E ].'ig'h.l:. AN 22l [E..'? '|-|;]"'a|]ll e switch woill me-
opan. Should the lpht Dumeiate, the stapdby pumps should be used
te supply engine fuel.

FUEL FILTER LIGSHT

Aircraft equipped with Ruel beaters: Llumdnation of the ambar FUEL
FILTER light on the glareshield annunoator panel indicates either an
snging faal Rliter o an aiteratt fued gyshem Rael flter is r]:rgg;ing I:hg;i_ne
{uel Eelber annunciation is discoseed o FWGINE TINTHOATTRG. An acr-
craft fuel svstara filter 15 installed im each engrne suppiv Lline. Eagh hlter
installation includes a bypass valve wilth an integral pressure switch.
Thurmg ground operations (squak switch in ground mode) i a Akter is
clogmmg, a pressure drop acmess the Alter element will cause e corme-
sponding bypass valve to apwn and actuate the pressure switch com-
Petaog a ground sarcun foe thee laght, The Lght whlk illominate if either
at brch (ilters becanwe clogged. Siwe the anagoctsrn ouguit for the
aircrait fual flters 15 wired theawgh the squat swibches, tunneoaborn of
the FUEL FILTER Light in flight indicates a clogged engine fuel flber.
i Fafar to ENGIWE TNDI-ATING. )

Aircraft ool equipped with foel heaters: llumination of the amber
FLIEL FILTER hght on the gplareshield annoocator paned indicates an
aarcrab fuel syatern fuel Gler 15 clogene. An argalt foel svstem filter
t5 instatled i each engine suppdy lime. Eack Bfler inslallabion wludes
a rypass valve with an integral pressure switch. If a filter s clogging, a
pressure drap across the filter ebemant will cansa the corresponding by-
pass valve 1o open and achwate the pressure switch completing a
ground circuit for the light. The light will iWaminate if either o both fl-
e oo clogged.

T-30 PM-1T1
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LOA FLIEE LIGGHT

The amber LUWY FUEL light in the glareshield annunciator panel will
illumimate when the feel quantify im eithar wing tank dacreases Lo ap-
proxmmately 350 pounds {158 kilograms; of fusf with the adrcraft i a
lewel atitude. The light is cperatad by & low wing Fual floak seritch in-
stalked in each wing tank Either foat switch may cause the Hght to -
lupmpate. b nose-ap attitudes, the light may ilfuminata at a lessar
quanhty. In noge-down athbwdes the light mar illuminate at A greatar

quantiby.
FLEEL XFLCH EHGMHT

The amber FUEL XFLO Light, on the glareshield annusciator paned, wilk
ilheminate when the crosstlow valve is in Be open pasition. The cooas-
Hener valve will be ppen during all fuel ransfar proced s,

RAM AIR FUEL VENT 5YSTEM

The tuel vent system provides ran air pressume to all mterconmnested
components af the feel syitem 1o esaee positve pressure daunng all
fight conditions. Flush mounted onderwiong sooops {inboard) admit
pressure o the fuselage venl system, and a gepacate st of underwing
scoaps (outihoard) admil prassure for the wang vent systems. The Fuse-
lage v=nt lines are connected o a common sump thal has a moisteee
drain valve. Each wing tank vent system has a sump with a moishore
dray valve Jocated nes gt wing vent underwing scoops. Overpras-
surizatiy due to termal expansion in the wing @Enks is relieved
through the left and Gght eapansion lines to the uselage tank. Chrer-
pressurizabion of the fuselage Laydk s relieved overboard through 3 pair
of pressure relief valyves.

HMNGLE-POINT FRESSURE REFUEL (SPPR} SYSTEM (OFTIGNAL)

The singk-pownt pressure refueling {SPPR) system (if installad) allows
the enbin: fuel syatem to be serviced through a five] servicing adapter lo-
cated on the righ sude of the airmaft below the engine pylen. The 5FFE
incorporates a precheck sysbem which allows the operator to check the
cperabion of the system vent aned sbwateff valves before commencing re-
fucl opemticns. The major system vorpanents ane e ehoe] adapter
the control paned, a vant vadve, a shutoff valve apd pilot valve for each
tank (both wings and fuselaga}, solenawrd wvabve for the foselage tank,
twa precheck valves, and assoriated plumbing and wincg, The redue]
adapter and control panel are located on the sight side of the (nselags:
belew the engine pylon. Elecmical power o operale the systen indica
tor lights and solered valve is 28 VM supplied from the right batlety
thraugh the remnote BAT switch on the miuel control panel.

113 131
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The vont valve is instalicd 1o provent sysbem vveepesssurization in the
evens of 4 shearofi valve iaiure Operation of ihe valve is chacked dur-
ing the procheck sequance The valve aatomatically opens whenever
fuel prossuse 35 applizd o the system. When the valva reaches e full
aprn pasthin, & switch in b valve completes & circuit to illuminate the
PENT DPEN highl on the 5T'TR control parel.

Fagh shulof valve is controlled by the associated pilokwale: lcated at
thu high peoint in each tank When refualing pressure i apphed o dhe
syatern through the refuel adapier. pressurized fuel o5 apphed o each
shukoff valve. Thiy precsore iz applied to both sides: of the valve poppet.
If the prlot valve 1z open (assodated tank ok Eill), 2ot of the pressure
acting ta hold the valve closed will be vented through the pilot valve
and the: pressuse acting to unseat the poppet will drive the yalve open
agaimsk B spring tension. When the tank Slls, the pilat valve will choge,
hue| pressues on both sides of the shutof vahre poppet will equalive,
and spring tension will drve the vatve clossd

The salenioid walve for the isefape tank is located in the line between
the fuselage tank pilot valve and shutoff valve. This valve is normally
closed and st be enargized apen in ofder Lo opan the fuselage shut-
off valve for iilling the tank. The valve is used ro isolate the fuselage
tande of Fulling the fuzelage task b not desired.

WING MO FUSELAGE PRECHECK Vil WES

The WIMNG and FUSF1AGE PRECHECK valves are used 1o check op-
aration of Hw syatem vent valve and individual shatolf valves before
Full refiseling procedures are commendoed. System precheck is accatn-
plished with the Refuel Selector switch sel bo TOTAL in arder bor check
all shutoff valves. When the WING and FUSELAGE FRECHECK
valvas ane sat 20 OFEM {enps vertical) and refuel presswers is spplied to
the refuel adapker, Fuet wilt be admilted to the precheck lines and to the
tank. fill Virees. The stiowofl valves will open and fuel will Bow mio all
tariks. Thve fuel in the precheck lines will empty o a float basin at each
pilot vahwe. When the basin fills the pilet valve float will close the pilot
yalve, whath causes the associated shutofl valve to close termusabing
fuel Qeow. The vent valve should apen sehan fuel flow is imbated. Fual
flow: sbcrudd atop withie H secunds.
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REFLUEL SELECTOR JWTCH

The: Refuel Selecior switch, on the SPTR fud control panel, 18 naed 1o
salect the tack{s) to be illed during refueling, The switch has bwo po-
sigons: TOTAL and PARTIAL

The TOTAL position of the Refuel Seloctor swikch in wsed to Al the
wing and fuselage Enks smulanecusly, When TOTAL |3 seleried
an refuzling pregsure i3 applied (veni valve opens), crouits are come
Ppletes]  open the fuselage tank solencid wvatve. When the solenold
valve opetd the fuselage tank shubsf valve will open to admit foel

The PARTIAL position of the Refuel Selector switch 13 used 1o 811 the
wings first and then the fuselage. This is useful when full wings ard
lzas than full fuselage Fuel is desired. When PARTIAL iz sdected and
the vent valve opens, the fuselage tank salenoid valve will be con-
trollad by the wing high-level Aoal swikches, When the wangs are full,
the wing high-level float awltches completa the ciroeil o open the hu-
selage tank solenoid vaive, When the sodenoid valne opens the ise-
Lage kank shuboff valve witl open and sdmit fuel ko the fuselage tank.

REMICTE BATTERY SWITCH

The Bemotz BAT switch, ¢n the nefud montiol pand, allows operangn
of the single-poinl pregsure refugl system without the need to eniber
the cockpit in oeder 10 enérgiae aircralt power, When the swilch is 521
o ON, DC power from the aircraft's right baltery is applied to the
SPFPR comitrol cirouits,

FUS FULL LIGMT

The amber FUS FLILL light, on the refue] controd panel, will illumni-
nate whenever the fuselage tank floal swilch achaates, The light illu-
odrabes b alert the operator that refus operations shonld have auto-
matically wrminaed. I fuel fow mntinues with the tight illuminaled,
fuceding oot thems should be rimediately terrinatad.

WEMT CREM LEGHT

The green VENT COFEM light, on the refuel conbnol pamel, will ifiumni-
nate whenever the luselage lank venl valwe opens. The light is operat-
ed by a switch in the valve, Circuiis for the fuselage Gnk  sobenout
valwe arg wired thrgugh this swilch tp prevent filling the fusclage
=k until the vent valve opons.,

PM-111 2-35
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FUEL ADDITIVE

Airaft equipped with Fuel heaters: ﬁmﬂ-n:mg additive is nat a re-
quirement. Hpweyer, Ior mbrotial protecion, it i recomemended that
anti-lcltg addidve be wied at Icast onee 4 week for aincraft n regular
uie and whonever a fueled aircraft will be qut of service for a week or
more. Bofer 4o the Adrplane Flight Marmaa] for the recomonended come-
sentniton and the proper method of Hending anli-icing additive,

Aircriit not squipped with fuel hesters: Anti-dcing additive must
be blerled with untreakzd fusd to prevent pessible engine flaneout
due to fuel syshem dcing, Reder In the Airplane Flight Manual for the
recommended concentration and the proper tethod of blendirg and-
icing additive,

REFUELING

The aircrafr is refoeled through the Aller @ps on each wing Gp or
through the optional single-point pressure refue] adapter located on

the right side of the fuselage below the engime pyiom. Ground pcio
arg lpcated on the underside 0f each wing near the fuel filler and pisd

aft of the single-peint pressome efue ontrol panel. Kefer o the Foal
Jervicing Addenda CAirplane Flight Manuwal blndert for a 1 of ap-

proved fueks and refieling procedures.
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1, Laft Wing Scavenge fump 190 Hight Fusl Caempuier
2. Laht Wing Swmp 11. Right Fuel Fllar
3. Laft Evgpine Fuel 12 Aight Wing Transfer Line
4. Laft Wing Yend (Sumg) 13 Rigit Wang Expanslon Line
5. Laft Wing Exgansion Line 14. Hight Wieg Vet (Sumpt
B Left Wing Traraler Lina 15. Right Englra Fusl
7. Fual Y (Fuookalaga) 1%, Hight Wing Sump
8. Ladt Frn Filter 17, Right Wity Seenvange Fueng
& Ladt Fus Campigar 18, Fusl Crosmgr

FUEL ERAINS
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