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C-141 AIRCRAFT SYSTEMS STUDY BOOK

This study book has been reviewed and is approved for use in the C-141 aircrew
member qual i f icat ion courses. I t  is  a supp' lemental  reference for you to keep.
I t  wi l l  provide you study mater ia l  to help you understand and assimi late our
cl  assroom i  nstruct ion.

We have at tempted to omit  a l l  superf luous data and present you with a s imple,
condensed text  of  the a ' i rcraf t  systems, component uni ts,  and their  operat ion.
I t  wi l l  provide a valuable source of  interest ing and readable informat ion,
compi led express' ly for  you as a f l ight  crew member.

NOTE

It  must be understood that technical  orders and other of f ic ia l  d i rect ives super-
sede this guide when the informat ion contained herein conf l ic ts.

Wri ters:  LUIGI GRAZIANI,  MSgt,  USAF FRANK WHITVER, TSgt,  USAF
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INTRODUCTION

The Lockheed C-1418 Star l i f ter  is  a modern jet  a i rcraf t ,  designed pr imari ly for
t ransport ' ing cargo. Powered by four Prat t  and Whitney TF33 turbofan engines,
rated at  20,250 pounds of  thrust  each, the aircraf t  can transport  approximately
70,000 pounds of  cargo. The ajrcraf t  js  168 feet 4 inches long with a 150-foot
wing span. The cargo compartment may be loaded with th i r teen pa11ets,  or  con-
f igured to accommodate af t - facing seats,  s ide-facing seats,  or  aeromedical
evacuat ion of  l j t ter  pat ients.

Design features include a fu l ly  pressur ized and air  condi t ioned f ' l ight  stat ion
and cargo compartment.  Cargo loading is straight in f rom the rear,  over an
adjustable ramp. Personnel  loading is through troop doors on each side of  the
fuselage af t  of  the center wing sect ion or over the cargo ramp. The single
high wing is fu11y cant i levered and swept back at  a 25-degree ang1e. With air
refuel ing capabi f i ty,  the aircraf t  range' is l imi ted only by mechanical  and human
l imitat ions.  A high "T" ta i l  provides improved operat ing character ist ics and
simp"l  i f ied cargo ' loading. The ful  1y retractable,  t r icycle landing gear consists
of  dual  nose wheel assembly mounted under the forward fuselage and two dual-
tandem main gear assembl ies mounted in pods at tached to each side of  the fuse-
1age. Decelerat ion on the ground is accompf ished by eight mult ip le disc-type
wheel brakes with fu l l  ant iskid protect ion and reverse thrust  provis ions on each
of the four engines. The f l ight  stat ion contains provis ion for a normal crew
and rel ief  crew. Fac' i l i t jes include a crew lavatory and ga11ey.

An auxi l iary power uni t  (APU),  mounted in the lef t  main gear pod, furnishes air
for  the aircraf t  pneumatic systems and dr ives an AC generator to supply an al ter-
nate source of  e lectr ical  power.  The APU is operat jonal  only on the ground and
al lows the aircraf t  to operate independent of  ground support  equipment when
necessary.

Convent ional ,  fu11y powered controls provide aircraf t  maneuverabi l i ty  whi le air-
borne. Control  about the rol l  axis is provided by ai lerons mounted on the out-
board t ra i l ing edge of  each wing. Pr imary and backup power for  the ai lerons js
suppl ied by aircraf t  hydraul ic systems. Emergency operat ion is possible by
mechanical ly operated booster t r im tabs, which are part  of  the ai lerons. Con-
trol  about the yaw axis is by a rudder at tached to the t ra i l ing edge of  the
vert ical  f in,  powered by aircraf t  hydraul ic systems. Control  of  the p ' i tch axis
is by an elevator mounted on the trai l ing edge of  the hor izontal  stabi l izer,
which also is powered by aircraf t  hydraul ic systems.

Fow' ler- type wing f laps on the wing trai l ing edge, and spoi lers mounted on upper
and lower wing surface of  each wing serve to decrease aircraf t  speed and' increase
the angle of  descent.  0n the ground these uni ts assist  the wheel brakes and
thrust  reversers i  n mi nimi z i  ng ground rol  I  .

Al l -weather f ly ing capabi l i ty  is  ensured by wing and engine ant i - ice,  hor izontal
stabi l izer de- ice,  windshield heat,  and rain removal  provis ion.  In addi t ion to
a complex avionics system, the aircraf t  is  equipped with an al l -weather landing
system (AWLS) that permits landing with extremely l imi ted v is ib i l i ty .

IV
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SECTION I  AIRCRAFT GENERAL

TABLE OF CONTENTS
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Chapter 1

THE AIRCRAFT

General  Descr ipt ion

The C-1418 Star l i f ter  is  a long-range, high-speed, high-al t i tude, swept-wing
monoplane, designed for use as a heavy' logist ic t ransport .  The designed ramp
gross weight of  the aircraf t  is  normal ly 325,000 pounds. Refer to the dash one
for emergency war planning (EWP) l imi ts.

Cargo Compartment

The C-141's value as a strategic cargo transport  is  i ts design for straight- in
af t  ' loading. A1so, by design, the large unobstructed cargo compartment was
bui l t  to be fu ' l1y compat ib le wi th the Air  Force 4531 mater ia ls handl ing system.

Up to 13 standard 4631 pal lets may be loaded quickly.  A1ternate conf igurat ions
wi l l  accommodate 165 troops in af t - facing seats,200 troops or 155 paratroops
in s ide-facing seats,  or  103 l i t ter  pat ients,  and 14 addi t ional  seats for  at ten-
dants or ambulatory pat ients.

Figures do not include two (2) loadmasters.

NOTE

Aircraf t  l imi ted to 200 troops due to present oxygen system.

1-1
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Engine Fire/0verheat and Pylon Fire/Overheat Detect ion System (Figures 1-7
thru 1-15)

Engine or pylon f i re loverheat system consists of  pneumatical ' ly  sealed heat
detector elements f i l led wi th pressur ized hel ium. The pneumatic detector
operates on gas 1aw pr inciples;  gas pnessure wi th in the sensor tubes increases
with a r fse in temperature.  Each detector element is connected to an engine f i re
control  nodule (box) located in the r ight  underdeck area. The engine f i re con-
trol detector elements are mounted on each of the two fwd and two aft cowl doors.
These four detector elements are wired electr jcal ly para11e1, so the f i re con-
trol  module can receive the s igna' l  and actuate the i l luminat ion of  Master Fire/
Overheat warning l ights on the pi lots '  instrument panels and a l ight  in the
f i re handle of  the af fected engine. The f i re control  module also actuates an
audible tone on the f l ight  stat ion loudspeaker,  p lus the pi lot 's ,  copi lot 's ,
jump seat 's and f l ight  engineer 's headsets.  The pylon detector element is also
electr ical ly connected to th is f i re control  module to act ivate the same f i re
warning and engine control  handle l ights al ternately.  No audible tone is
sounded with the f lashing pylon f i re/overheat s ignal .

The pylon f i re loverheat detector element is s ix feet  long and fs act ivated by
an average temperature of  400 degrees F. I t  has a descrete temperature rat ing of
950 degrees F. The descrete rat ing is based on an intense temperature in a very
smal l  area of  the sensing element,  usual ly no more than 10% of i ts length.  This
descrete rat ing is wel l  below the f ' lame temperature.

The forward cowl door elements are f i f teen feet long and are act ivated by an
average temperature of  350 degrees F.,  wfth a descrete rat ing of  1,050 degrees F.

The af t  cowl door elements are th i r ty- f ive feet  long and are act ivated by an
average temperature of  500 degrees F. ,  wi th a descrete temperature of  1,050
degrees F.

This detect ion system is powered by the IS0LATED DC BUS with the except ion of
the audible tone which receives power f rom an AC BUS.

The dist inct ion between a f i re and an overheat is determined by retarding the
throt t le of  the af fected engine. I f  the l ights ext ingu' ish wi th in the al lot ted
ten seconds, i t  can be assumed that i t  was an overheat.  I f  the indicat ion con-
t inues, we must assume i t  is  an engine/py1on f i re.

Four f i re warning test  switches are located on the pi lot 's  contro ' l  pedestal  for
the purpose of  test ing the engine f i re/overheat systems in f l ight  or  on the
ground. Ei ther test  checks for detector integr i ty and cont inui ty of  inter-
connect ing wir ing.  Circui t  protect ion and power are received from the IS0LATED
DC BUS.

APU Fire Detect ion and Warning System

An APU f i re is detected by a s ' ing1e, cont inuous temperature sensing inconel
' loop. The f i re detector control  box is located in the r ight  underdeck area.
The APU f f re detect ion system wi l l  not  indicate an overheat condi t ion.
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A f i re in the APU compartment w' i l l  cause a v isual  warning to be displayed on the
f ' l ight  engineer 's pane1, the pi lot 's  annunciator pane1, and on the APU f i re con-
trol  pane1, which is af t  of  the crew entry door.  At  the same t ime, an audible
warning wi l l  be sounded through the f1ight stat ion loudspeaker and the pi lot 's ,
copi  lot 's ,  observer 's,  and f ' l  ight  engineer 's headsets.

Protect ion and power for  th is system comes from Main AC Bus No. 4 and Isolated
DC Bus.

The bai lout  a larm wi l l  a lso sound, i f  any door in the door warn' ing system is
open, and the APU control  switch is in RUN.

The audible s ignal  may be si lenced by an audible f i re alarm si lence button on
the pi lots '  emergency engine shutdown pane1. This button wi l l  not  s i lence the
bai lout  a larm.

Fire Ext inguishing System

The f i re ext inguishing system provides f i re protect ion for  zone 1 (combust ion
and turbine sect ion),  zone 2 (accessory sect ion) of  each power plant nace11e,
and for the APU compartment.  Two dual  out let  f i re ext inguisher agent containers
and associated plumbing are mounted in the pylon af t  fa i r ing of  each outboard
py1on. Each system provides f i re protect ion for  the inboard and outboard
engines on i ts respect ive s ide of  the aircraf t .  Each system can provide two
discharges to one nacel le or one discharge to each nacel le.  Access to the
containers and valves is provided through panels in the pylon fair ing.  The
APU f i re bott le,  located in the lef t  wheel  wel1,  provides a s ingle d ' ischarge
to the APU compartment.  The agent used is dibromodif luoromethane (DB).
(Figure 1-3)

An agent discharge button is located behind each engine's f i re control  handle.
Each f i re ext inguisher container is discharged by the use of  an electr ical ly
operated explosive squib cartr idge. Electr ical  power is suppl ied by both the
Isolated DC Bus and Main DC Bus, providing a para11e1 protect ive c i rcui t .
Between the f i re control  handles for  each wing (engines 1 and 2 and engines
3 and 4) is a bott le selector switch,  which wi l l  a l low the select ion of  the
al ternate ext inguisher contajner for  that  system usage i f  a second app' l icat ion
of agent is necessary.

To discharge the APU ext inguisher,  the APU f i re control  handle must be pu11ed
before the adjacent discharge switch is armed. Actuat ion of  the discharge
switch then routes isolated DC power to the explosive squib.

Portable Fire Ext inguishers

Six hand f i re ext inguishers are provided on the aircraf t .  One ext inguisher
is in the f l ' ight  stat ion under the auxi l iary crew seat.  Five are in the cargo
compartment:  two immediately af t  of  the crew entrance door,  two immediately
forward of  the lef t -hand troop door and another is approximately midway down the
cargo compartment on the r ight-hand side. The hand operated f j re ext ingu' ishers
are serviced with halon.

1-3
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Smoke Detection System

The smoke detector c i rcui t  comprises s ix detectors in the cargo compartment and
lef t  underdeck area, an ampl i f ier ,  test  selector switch and warning l ights.
Essent ia l ly ,  the detectors are composed of  a l ight  and a photocel) .  The l ight
is shielded so the beam is paral le1 wi th the face of  the photocel l .  As long as
the air  is  c lear,  the l ight  beam cannot reach the photocel l .  I f  the abi l i ty  of
the air  in the detector to t ransmit ' l ight  is  reduced by 30 percent,  as in a
f i re,  l ight  wi ' l ' l  be ref lected to the photocel l  and a s ignal  sent to the ampl i -
f ier .  The ampl i f ier  is  in the forward r ight-hand underdeck area. The ampl i f ier
wi l l  then send the signal  to the CARG0 SMOKE l ights on the f l ight  engineer 's
panel  and the annunciator pane1. The test  switch mounted on the f ' l ight  engi-
neer 's panel  wi ' l ' l  i l ' luminate a test  l ight ,  which shines perpend' icular to the
photocel l  and is wired in ser ies wi th the detector 1ight.  I l luminat ion of  th is
l ight  wi l l  then cause a s ignal  to be sent to the ampl i f jer  and warning l ights.
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The aircraf t  is  equipped with
crew and one for personnel  fn

Chapter 2

OXYGEN SYSTEM

(Ffgures I -L7, 1-18)

two
the

independent l iquid oxygen systems, one for the
cargo compartment.

Crew System

Crew oxygen is supp' l ied f rom a 25- l i ter  converter wi th normal system pressure
of 290-430 psi .  The system contains the converter,  n ine di luter demand automa-
t ic pressure breathing regu' lators,  tv{o heat exchangers,  a manual shutof f  va1ve,
f ive recharger hoses, f ive portable oxygen uni ts,  an oxygen quant i ty indicator
and test  switch,  and a low-quant i ty warning 1ight.

The portable oxygen uni ts for  the crew system are located with one in the latr ine
and the other four on the f l ight  stat ' ion.  Two recharger hoses are on the f l ight
stat ion,  one in the latr ine,  one on the bulkhead outside the latr ine and one
beside the crew entrance door.

0xygen Converter

The 25- l i ter  converter for  the crew system is located on the lef t  s ide of  the
nose wheel wel l .  I t  serves the purpose of  stor ing the l iquid oxygen and con-
vert ing i t  to a gaseous oxygen for breathing.

Heat Exchanger

As the oxygen warms to temperatures above -297oF in the converter,  i t  changes to
a gas. The gas is routed from the converter to a heat exchanger,  where i t  is
warmed by compartment air  f lowing over the coi ls.  The heat exchanger is located
between the f l ight  stat ion f loor and the top of  the nose wheel wel l  in the under-
deck area. Since the heat exchanger does not warm the oxygen suff jc ient ly for
breathing, i t  is  routed through a second heat exchanger located above the crew
rest plat form in the cargo compartment.  This warms the oxygen to breathing
temperature.

Manual Shutof f  Valve

The manual shutof f  valve' is in the nose wheel wel l  near the converter.  The con'
t ro1,  a handwheel,  is  just  af t  of  the pi lot 's  s ide console.  The purpose of  the
manual shutof f  valve is to isolate the oxygen supply system from the distr ibu-
t ion system in case of  a cabin f i re or a downstream' leak-

1-5
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Crew Oxygen Regulators

The crew oxygen system has nine regulators.  An oxygen regu' lator is at  each crew
stat ion,  lower bunk seat and the two auxi l iary crew seats.  The regulators are
di  I  uter-demand, pressure-breathing regu' l  ators.

Each oxygen regulator control  panel  contains an 0N-0FF switch,  a two-posi t ion
di luter switch,  a three-posi t ion emergency switch,  d 0 to 500 psi  pressure gage
and a f low indicator.

The 0N-0FF supply switch serves as a means of  shutt ing of f  oxygen at  each regu-
lator to prevent waste.  The oxygen di luter switch al lows the crew member to
select  100% oxygen or the normal air loxygen di luter funct ion of  the regulator.

The emergency 1ever,  in the EMERGENCY posi t ion,  causes oxygen to bypass the
regulator sect ion and supply pure oxygen at  a cont inuous posi t ive pressure.  In
the NORMAL posi t ion,  i t  a11ows regulated oxygen f low. The TEST MASK posi t ion
provides a posi t ive pressure for  the purpose of  test ing the f i t  of  the mask.

Troop System

The troop system is a removable,  cont inuous-f1ow, l iquid oxygen system that
operates f rom a supply pressure of  300 psi .  The system operates through two
regulators that  automat ical ly begin meter ing oxygen at  L2,500 to 14,000 feet
cabin al t i tude and shuts of f  oxygen f low when cabin al t i tude drops below 11,500
feet.  The system also has a manual overr ide switch that wi l l  bypass automat ic
operat ion of  the regulators and supply oxygen at  any cabin al t i tude. The troop
system consists of  a removable l iquid oxygen supply k i t ,  a permanent ly instal led
distr ibut ion system, and a removable distr ibut ion k i t .  (Figure 1-18)

Removable Liquid Oxygen Supply Ki t

The removable supply k i t  consists of  a converter pal let  assembly and a regulator
panel  assembly.

The converter pa11et qssembly is instal led in the forward sect ion of  the r ight
main wheel  pod. Mounted on the pa1' let  assemb' ly are two 75- l i ter  oxygen conver-
ters,  two heat exchangers,  and two f i l l -bui ldup-vent valves.

The two converters are connected in para' | le1.  As the l iquid oxygen changes to
gds, i t  f lows through i ts respect ive heat exchanger on the pa11et to the t roop
oxygen pane1, which is mounted inside the cargo compartment.

Regulator Panel

Essent ia l ly ,  the regulator panel  consists of  two
four heat exchangers,  a pressure sensing switch,
peut ic oxygen manual shutof f  valve.

cont i  nuous-f1 ow regul  ators,
t roop oxygen pane1, and a thera-

1-6
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The two cont inuous-f low regulators are connected in paral le l  wj th the converters
to al low both or ei ther to supply oxygen automat ical ly.  Distr ibut ion pressure
ranges from 29 psi  at  low cabjn al t i tudes, to 69 psi  at  h igh cabin al t i tudes.
I f  one regulator fa i1s,  the other wi l l  supply the maximum oxygen f low requ' i red.
The regulators automat ical ly begin oxygen f low at  a cabin al t i tude of  12,500 -
14,000 feet and automat ical ly c lose at  11,500 feet cabin al t i tude. There is a
manual overr ide switch on each regulator to al low the oxygen to be turned on at
any cabin al t j tude.

Each regulator also contains a pressure-operated oxygen 0N indicator that  indi-
cates the regulator has been turned on, ei ther manual ly or automat ical ly.

The four heat exchangers mounted adjacent to the regulators use cabin air  c i r -
culat ing around them to warm the oxygen to breathing temperature.

When oxygen starts to f low through ei ther regulator,  i t  wi l l  actuate the pressure
sensing switch.  When actuated, the pressure sensing switch wi l l  cause the warning
horn to sound, the cargo compartment dome l ights to come on br ight ,  and the 0XYGEN
0N ' indicator l ight  to come on.

The troop oxygen control  panel  is  mounted on the lower center of  the regulator
pane1. The quant i ty indicators read quant i ty of  l iquid oxygen in the converters.
The push-to-test  but ton, when actuated, wi l l  cause i ts respect ive quant i ty gage
to rotate counterclockwise unt i l  i t  indicates 7.5 l i ters,  at  which t ime the LOX
QTY LOW l fght  wi l l  come on. When the button is released, the gage wi ' |1 return
to normal,  and the warning l ight  wi l l  go out.  The two-posi t ion toggle switch,
labeled OXY LIGHTS AND H0RN NORMAL and TEST, is used to test  the oxygen indica-
tor l ights and warning horn.  The horn shutof f  but ton js used to s i lence the
horn af ter  i t  has indicated oxygen f low.

Troop oxygen masks are of  an ajr l ine plast ic type.

The therapeut ic oxygen manual shutof f  valve provides a means of  using oxygen from
the troop system to supply a special  oxygen system for l i t ter  pat ients and, when
open, charges the manjfold for  the af t  cargo compartment recharger hoses.

NOTE

Passenger oxygen systems are designed to provide oxygen dur ing emergency
depressur izat ion on1y. The passenger oxygen is mixed with ambient cabin air  in
the mask. I f  the ambient air  includes smoke and fumes, passenger oxygen masks
should not be used. 0xygen masks Oo no
il
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Chapter 3

FUEL SYSTEM

I ntroduct i  on

This is a ten-tank, wet-w' ing,  integral  manifold fuel  system. The four main tanks,
four auxi l iary tanks,  and two extended range tanks hold 153,352 pounds of  usable
fuel .  The fuel  system is capab' le of  supply ing any engine from any tank, t rans-
ferr ing fuel  f rom any tank to any other tank in f l ight  or  on the ground, air
refuel ing,  s ingle point  refuel ing and jet t ison' ing.

Fuel  Tank Vent System (Figures 1-19, 1-20)

The fuel  vent system protects the aircraf t  fuel  tanks f rom excessive internal
or external  pressures that could cause structural  damage. Should a refuel ing
valve fa i l  open, the fuel  vent system has the capaci ty to handle the overf low.
Al l  the fuel  tanks are vented by a fuel  vent l ine wi th an upturned bel lmouth
inlet  near the inboard s ide of  each tank. Two vent boxes are located in each
system: one is an inboard vent box, the other is an outboard vent box. Fuel
vent boxes are separately sealed compartments in the af t  inboard corner of  the
outboard main fuel  tank and the extended range tank. The vent boxes are inter-
connected by vent l ines,  and the outboard vent box js vented to the atmosphere
by a standpipe. The outboard vent box vents the outboard auxi l iary and out-
board main tanks. The inboard vent box vents the inboard auxi l ' iary and inboard
majn tanks. The extended range tank js vented to the jnterconnectfng vent box
vent l ine.  Fuel  that  enters the vent boxes is t rapped. To prevent th is fuel
f rom buf ld ing up and vent ing overboard,  e jectors are instal led that scavenge
this fuel  and return i t  to the main tanks.

Fue' f  Tank Construct ion (Figures 1-19 thru L-22)

Main Tanks

Each main tank contains a smal l  compartment in the outboard sect ion,  cal led a
surge box. The surge boxes in No. 1 and No. 4 main tanks wi l l  hold 250 gal lons
each. The surge boxes in No. 2 and No. 3 main tanks hold 120 gal lons each. The
main tank surge boxes house the pr imary and secondary booster pumps, and ensure
a supply of  fuel  to the booster pumps dur ing aircraf t  maneuvers.  When the quan-
t i ty in the surge boxes drops below 50%, i t  wi l l  cause the SUMP LOW l ight  on the
fuel  management panel  to i l luminate.

Auxi  I  iary Tanks

Auxi l iary tanks contain part ia l  surge boxes and house the pr imary booster pump.
The part ia l  surge boxes serve the same funct ion as the main tank surge boxes but
do not actuate a SUMP LOW l ight .

1-8
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Extended Range Tanks

Extended range tanks do not have surge boxes but do have bulkheads that djv ide
the tanks into compartments.  The bulkheads have one-way f lapper valves on the
bottom of the bulkhead to al low fuel  to f low from the inboard to the outboard
side. This ensures a supply of  fuel  to the two booster pumps in the outboard
sect ion- The top of  the bulkhead also is open to al low free passage of  a i r  and
vapors in both direct ions for  proper vent j lat ion.

Booster Pumps (Figure I -ZS)

There are two booster pumps in each tank. The outboard pumps in the main and
auxi l iary tanks are cal led pr imary pumps, and the inboard pumps are cal led sec-
ondary pumps. The pumps in the extended range tanks are cal led inboard and out-
board pumps, and are in the outboard compartment of  the tanks.

Main tank booster pumps are rated at  23,700 pounds per hour (pph) at  6 psi .
Auxi l iary and extended range tank booster pumps are rated at  17,000 pph'at  31
?t i ._ Each pumping e]ement consists of  a I I5/200-vol t ,  3-phase AC motor wi th an
impel ler  and a 400oF thermal switch for  overheat protect ion.  The biggest di f fer-
ence between main tank pumps and auxi l iary and extended range tank pui lps is the
design of  the impe11er.

l -cntrol  of  the fuel  booster pumps is as fo l lows:
Main tank pr imary -  3 Phase Essent ia l  AC powered, 3 Phase Essent ia l  AC control led
Main t ,ank secondary -  3 phase Essent ia l  AC powered, c phase control
Auxi l iary tank pr imary and secondary -  3 Phase Main AC'powered, Main DC control
Extended range tank inboard and outboard -  3 Phase Main AC powered, Main DC control

Main tank booster pumps are not interchangeable wi th auxi l iary and extended
range tanks'  booster pumps.

Ejectors (Figures L-22, I -24)

There are 26 ejectors instal led in the afrcraf t  fuel  system. Their  pr fmary
purpose is to scavenge fuel  f rom low spots wi th in the tanks and return i t  to
the surge boxes or to the outboard compartment of  the extended range tank,
reducing the amount of  unusable fuel .  Ejectors are jet-pumps, act ivateO by
fuel  f low from the tank booster pumps.

CONTROL VALVES

Crossfeed Valves

There are four crossfeed valves
dr iven valves powered from the
the cross-wing manifold to the

These valves ane located on the
i  f  necessary.

--  one for each engine. They are DC motor-
Isolated DC Bus. Their  funct ion is to connect
engine and main tanks.

af t  wfng beam and can be manual ly operated
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Separat ion Valves

There are three separat ' ion valves:  1eft ,  center,
dr iven valves,  powered from the Isolated DC Bus.
four sect ions.  The center separat ion valve has a
the lef t  and r ight  separat ion valves do not.

and r ight .  They are DC motor-
They div ide the manffold into
thermal rel ief  feature,  but

The lef t  and r ight  separat ion valves are on the af t  wing beam and can be manu-
a1ly operated i f  necessary.  The center separat ion valve is in the center wing
dry bay area and can al  so be operated manual ly.

Manual Fuel  Shutof f  Valves

Four shutof f  valves are located on the front wing beam. They are mechanical ly
control ied by a cab' le l inkage to the f i re control  handles.  They also provide
thermal rel ief  protect ion for  the engine side of  the valve when the valve is in
the closed pos' i t ion.  (Figure 1-9)

Fuel  Level  Control  (Refuel ing Valves) (Figures I -26, l -27)

Each of  the integral  fuel  tanks contains a fuel  level  control  valve which is
designed to control  the level  of  fuel  to which the tanks may be f i l led dur ing
single po' int  refue' l ing,  aer ia l  refuef ing,  or  fuel  t ransfer.  Each valve wi l l
automat ' ica11y shut of f  the fuel  f low to i ts respect ive tank when the predeter-
mined fuel  level  is  reached. In addi t ion,  each valve may also be control led
electr ical ly by the f l ight  engineer to shut of f  fuel  f low at  any selected level

The valve operat ion is designed as fa i l -safe c losed, electr ical ly control led,
and operated to the OPEN or CL0SE posi t ion by incoming fuel  pressure and f low.

The electr ical  control  of  the valve is by means of  an indiv idual  tank refuel
switch on the f l ight  engineer 's f r . re l  management pane1. The normal posi t ' ion of
the swi tch i  s CLOSED, except dLrr ing s ' ing1e poi  nt  ref  ue1 i  ng,  aer i  a l  ref  uel  i  ng or
fuel  t ransfer.  Dur ing a tank refuel ing operat ion,  the refuel  switch may be in
ei ther the OPEN PRI or OPEN SEC posi t ions.

Each fuel  level  control  valve consists of  a valve body, a dual  p iston type
jnlet  valve,  dual  p i lot  valves wi th associated f loats and control l ing soleno' ids,
and a thermal rel ief  valve.  The valve c losure rate is designed to l imi t ,  to a
safe pressure,  surges that would damage the refuel  manifolds or the cross-ship
manifold.  The dual  p i lot  valves openate' independent ly of  each other to control
opening and closing of  the conL,rol  valve.  The funct ion of  the pi lot  valves is
to control  the force of  balance across the in let  valve.  I f  both valves are
seated, the f  ue1 pressure on top of  the val  ve p ' is tons wi ' l  t  hol  d the i  n l  et  val  ve
closed. The seat ing act ion may be caused by the f loats i f  the tank js at  i ts
designed fu '11 level  or  both soleno' ids are deenergized by the refuel  switch being
in the CL0SED posi t ion.  However,  i f  e l ther solenoid ' is  energized and the tank is
less than fu1' l  ,  the pi ' lot  valve wi l l  move to the 0PEN posi t ion.  The resul t  is
that the greater of  the two forces is now on the bottom of the in let  valve,
causing i t  to move to the 0PEN posi t ' ion.
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Each of  the solenoids on the fuel  level  control  valve is energized by DC power
from ei ther the Main DC Bus No. 1 or the Main DC Bus No. 2.  Each of  the pr imary
solenoids is energ' ized from the Main DC Bus No. 2,  and each of  the secondary
solenoids is energized from the Main DC Bus No. 1.

The solenoids are referred to as pr imary and secondary and are indiv idual ly
energized by posi t ioning the refuel  switch on the f l ight  engineer 's panel  to
ei ther the 0PEN PRI or 0PEN SEC posi t ion;  p lacing the refuel  switch in ei ther
posi t ion wi l l  schedule the valve to open. l , /hen the refuel  switch is in the
CLOSED posi t ion,  both solenoids are deenergized, causing the extension of  the
solenoid plungers,  wh' ich wi l l  ra ise the f loats and posi t ion the poppet valve in
i ts or j f ice.  This assures that the in let  valve wi l l  remain c losed any t ime the
fuel  manifold is pressur ized, thus prevent ing accidental  fuel  t ransfer into
the respect ive tank. A spr ing in the valve body exerts suf f ic ient  force on the
inlet  valve to ensure that i t  wi l l  remain c losed whenever the cross-ship fuel
manifold is not pressur ized.

Jett ' ison Val  ves

Two Main DC motor-operated control  valves connect
fuel  manifold.  One is in each wing. Dur ing the
ieLt isoned through i ts respect ive wing va1ve.

the jet t ison l ines to the wing
jet t ison operat ion,  fuel  is

GrourrdIsol  at ion Val  ve

The Main DC operated ground isolat ion valve is in the center wing sect ion in the
refuel ' ing' l i r te between the single point  refuel ing adapters and wing fuel  manifold.
Th' is valvt :  is  opened and closed by a switch on the f l ight  engineer 's fuel  manage-
ment pane1, marked GRD IS0 VALVE. This valve must be open dur ing ground refuei ing
and defuel  ing opei"at ions.

SPR Drai n Pump and _afqil_Va_1-yg

The fuel  l ine drajn switch' is located on the fuel  management panel  and has
three posi t ions:  "A/R,"  "OFF," and "SPR." The aer ia l  refuel ing manifold drain
system consists of  a drain l ine containing a motor-operated valve and connect-
ing the aer ia l  refuel ing manifold to the No. 3 main fuel  tank.  The ground
refuel ' ing manifold incorporates,  at  i ts  upper end, an isolat ion valve for
c losing of f  th is l ine when single point  refuel ing' is not in use. A drain pump,
located in the s ingle point  refuel ing man-i fo ld drain ' l ine,  pumps fuel  f rom the
SPR manifold to the No. 3 majn tank af ter  a ground refuel ing operat ion.

l , /hen the switch is placed in the "A,/R" posi t ion,  power is suppl ied to open the
aer ia l  refuel  manifold drain valve.  Fuel  f rom the aer ia l  refuel  manifold ' is
pumped into the No. 3 majn tank through a jet  pump ejector.  One or both of  the
No. 3 main tank boost pumps must be energized for the ejector to operate.  When
the l ine drain switch is placed to SPR, power is suppl ied to energize the SPR
drain valve and the SPR drain pump. Fuel  f rom the ground refuel  manifold is
pumped back into the No. 3 majn tank. The l ine drain switch receives 28V DC
power f rom the main DC Bus No. 2,  through the FUEL DRAIN PUMP and VALVES cir-
cui t  breaker located on the f- l ight  engineer 's No. 4 c i rcui t  breaker panel .
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FUEL WARNING LIGHTS

Sump Low Warning Lights

A SUMP LOW warning 1ight,  over each main tank fuel  quant i ty indicator,  goes 0N
to show that the fuel  level  in the corresponding main tank surge box is below
the 50-percent I  evel  .  These ' l  i  ghts are control  I  ed by therm' istor- type sensi  ng
elements at tached to the tank uni ts in the surge boxes.

Booster Pump Pressure Low Lights

A single PRESS LOW warning l ight  is  located direct ly above the booster pump
switches for each main tank. These PRESS LOW l ' ights wi l l  i l luminate when the
booster pump switches are in the 0N posi t ion and the fuel  pressure drops below
normal operat ing pressure.  There are two PRESS LOl ' l  warning l ights for  each
auxi l iary tank and extended range tank. They are located direct ly above their
respect ive booster pump switches. These PRESS LOW l ights wi l l  i l luminate only
when their  respect ive booster pump switch js 0N and the fuel  pressure drops below
normal operat ing pressure.

Fuel  Jet t ison Stop Pump Lights

Four jet t ison STOP PUMP warning l ights are on the fuel  management pane1. These
l ights operate through the jet t ison switches, the outboard auxi l iary tank fuel
quant ' i ty  indicators,  and the booster pump switches. Dur ing normal jet t isoning,
the STOP PUMP l ' ights wi1 ' l  i l luminate when the quant i ty in the outboard auxi l iary
tank drops to 5,500 pounds.

As a management too1, th is al lows the engineer v isual  indicat ions that the fuel
remaining beh' ind the outboard engine is approximately equal  to the quant i ty
behind the inboard engines.

FUEL FEED SYSTEM

Maj n Tank to Engi  ne

The only valve between the mafn tanks and
shutof f  valve,  which is control led by the
open. Shou' ld the main tank booster pumps
only f rom the main tanks through a bypass
scrol  t  housi  ngs.

their  respect ive engines is the manual
f i re control  handle and is normal ly
fai1,  the engines can suct ion-feed
valve in the main tank booster pump

Auxi l iary or Extended Range Tank to Engine

Fuel feed from the auxi l iany tanks to their
booster pumps to the manifold,  then through

respect ive engines
a crossfeed valve

is f rom the tank
to the engine.

t -12



4E-101

Tank to Tank

Fuel may be transferred from tank to tank by pressur iz ing the manifold wi th the
booster pumps in the tank f rom whjch fuel  is  being transferred, and opening the
refuel ing valve for  the tank receiv ing the fuel .

Fuel  Pressure Indicat ion

Fuel  pressure indicat ion js taken from the manifold between the lef t  separat ion
valve and center separat jon valve.  I t  js  used pr imari ly dur ing pref l ight  to
check pumps and valve operat ' ion.

Refuel ing Systgm (Figures I -28, I -29)

Ground refuel ing operat ions are normal ly accompl ished through the single-point
refuel ing receptacles.  When faci l i t ies for  s ingle-point  refuel ing are not avai l -
ab1e, the tanks can be refueled indiv idual ly through f i l ler  openings in the wing
upper surfaces.

Aer ia l  Refuel ing is accompl ished through the Universal  Aer ia l  Refuel ing Receptacle
51 ipway Instal  lat ion (UARRSI).  Fuel  is  d istr ibuted to the cross-wing manifold
through the air  refuel ing manifold and the lef t  and r ight  a i r  refuel  isolat ion
valves.  Maximum transfer rate f rom tanker to receiver is 5,900 ppm.

Maximum Al lowable Fuel  Unbalance

The maximum al lowable
pa' i rs of  tanks (other

0utboard mai n tanks

0utboard aux tanks

Extended range tanks

Inboard main and aux tanks

fuel  unbalance for landing conf igurat ion between opposi te
tanks remain balanced) is:

2,700 pounds

4,000 pounds

6,500 pounds

16,000 pounds
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Chapter 4

A,/R SYSTEM GENERAL DESCRIPTION AND OPERATION

(Figures 1-30 thru 1-40)

The C-1418 aer ia l  refuel ing system provides a means of  refuel ing any or al l  of
the fuel  tanks f rom a boom-type tanker aircraf t .  The system is capable of
receiv ing 5,900 pounds per minute,  at  a boom nozzle pressure of  50 psi ,  whi le
f i l l ing a1l  tanks s ' imul taneously.  In addi t ion,  the C-1418 aircraf t  has reverse
refuel ing capab' i f i ty  which al Iows fuel  to be pumped through the aer ia l  system
to the tanker aircraf t  at  1,500 pounds per minute.

The aer ia l  refuel ing system components may be div ided jnto two groups:

1.  Those that are direct ly related to the receiv ing and movement of  fuel .
2.  The controls and means of  indicat ion of  system operat ion avai lable to the

crew.

The components involved with the movement of  fuel  consist  of  a Un' iversal  Aer ia l
Refuel  ing Receptacle Sl  ipway Instal  lat ' ion (UARRSI),  instal  led in an external
fa i r ing on the top center l ine of  the aircraf t ,  just  af t  of  the pi lot 's  stat ion;
a four- inch diameter refuel ing manifold;  a refuel  drajn valve and two refuel ing
isolat ion valves.  The four- inch diameter manifold is routed under the fa i r ing,
external  of  the fuselage pressure sk ' in,  to a rrYrr  f i t t ing inside the center wing
dry bay. A three- inch diameter l ine is routed from each branch of  the "Y"
f i t t ing,  through an aer ia l  refuel ing isolat ion valve,  and connects each branch
into the fuel  system cross-sh' ip manifold wi th one on each side of  the cross-
ship mani fo. l  d center separat ion val  ve.

UNIVERSAL AERIAL REFUELING
RECEPTACLE SLIPWAY INSTALLATION (UARRS])

The UARRSI is a sel f -contained uni t  which includes a housing, combinat ion door
and sl ipway, refuel ing receptacle,  door actuat ing cyl inder,  boom latch cyl inder,
s ignal  ampl i f ier ,  boom contact  switch and boom latch switch.

Hydraul  ic  Subsystem

The sf  ipway door is opened by a hydraul ic actuat ing cyl inder which is actuated
by the aer ia l  refuel ing door control  handle.  The handle ' is  located in the over-
head tr im direct ly above the f l ight  engineer 's seat.  The handle has a detent
lock in both the 0PEN and CLOSED posi t ions to prevent inadvertent operat ' ion.
The door is opened by pul l ing the handle inboard to overr ide the detent,  then
down approximately two inches to the stop. .This unlocks the door lock and
manual ly opens a hydraul ic valve which al lows pressure f rom No. 2 hydraul ic
system to pressur ize the door open actuator,  causing the door to move to the
OPEN posi t ion.
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The door is c losed by pul l ing the handle inboard to overr ide the detent,  then
pushing the handle up. The door wi l l  not  c lose without hydraul ic pressure.  The
sl ipway door mechanism is spr ing-1oaded, so that the door wi l l  be opened by the
spr ing in the event hydraul ic power js not avaj lable to the UARRSI.

Sl  ipway Assembly

The sl ipway assembly contains a hydraul
designed to protect  and streamline the
pos' i  t i  on ;  i  t  forms the bottom of the s I
The door is hinged at  the forward edge

ical ' ly  actuated, two-posi t ion door
refuel  receptacle when in the CLOSED
ipway assembly when jn the OPEN posi t ion.
and opens downward into the s l ipway pan.

The door wi l l  actuate two switches as i t  moves to ei ther the FULL OPEN or CL0SED
posi t ions.  One of  these is the door open switch,  which has two posi t ions:
OPEN AND LOCKED, and CLOSED. \^/hen the sl ipway door is fu l ly  OPEN, the switch' is
reposi t ioned to the OPEN AND LOCKED pos. i t ion.  The funct ion of  the switch is to
comp' lete a c i rcui t  f rom the signal  ampl i f ier  to the ready l ights when the door
is fu l ly  open.

The second switch associated with the door is the c losed/ locked switch.  This
switch also has two posi t ions:  CLOSED/LOCKED and UNL0CKED. In the CL0SED/
LOCKED pos' i t ion,  the switch wi l l  break the ci rcui t  to the door-unlocked 1ight,
which' is an indicat ion to the f l ight  engineer that  the door is fu l ly  CL0SED
AND LOCKED. The UNLOCKED posi t ion completes a c i rcur i t  to the door-unlocked
1ight.  In addi t ion,  i f  the mode select  switch is ' in the 0VERRIDE posi t ion,  i t
funct ions as part  of  the c i rcuj t  to i l luminate the ready l ights.

Receptacle Assembly

The aer ia l  refuel  ing receptacle is exposed when t ,he UARRSI s l  ipway door is
opened and is funnel-shaped to faci l j tate entry of  the f ly ing boom nozzle of
the tanker aircraf t .  A spr ing- loaded closed fuel  shutof f  valve,  in the recep-
tacle,  is  opened by the physical  insert . ion of  the boom. When open, th js valve
permits fuel  to f low from the boom through the receptacle into the air  refuel
mani fo l  d.  The receptacl  e contai  ns a hydraul  i  cal  1y-operated toggl  e-  1 atchi  ng
mechanism designed to hold the boom nozzle in place dur ing the fuel  t ransfer
operat ion.  An induct ion coi l  is  mounted on the receptacle so that i t  wi l l  mate
with a s imi lar  coi l  on the boom nozzle of  the tanker aircraf t  when fu11y engaged
and latched. Pulses are received and transmit ted through the coi l  to posi t ion
relays in the s ignal  ampl i f ier  of  both aircraf t .  In addi t ion,  the induct ion
coi ls serve as a secur i ty interphone communicat ions l ink between the two air-
craf t  when the boom and receptacle are connected dur ing fuel  del ivery.

There are two switches mounted' in the receptacle which are designed to t ransmjt
s ' ignals f rom the signal  ampl i f ier .  One of  the switches is the contact  switch.
In the N0 C0NTACT posi t ion,  the switch wi l l  complete a c i rcui t  to the disconnect
l ights as the boom nozzle is wi thdrawn. In the CONTACT posi t ion,  the switch
wi l l  complete a c i rcuj t  to energ' ize the latch control  valve.  The second switch
' is the latch switch and has two contact  points.  The f i rst  set  a l lows power
through the signal  ampl i f - ier ,  in addi t ion to the induct ion coi l .  The second set
completes a c i rcui t  to the latched l ights through the signal  ampl i f ier .
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During normal operat ion,  the latches are held in the dfsengaged posi t ion by
spr ing forces. Hydraul ic pressure to the latch cyl inder is shut of f  by the
manual door control  valve when i t  is  in the D00R CLOSED posi t ion.  In order
to dr ive the latches to the LATCHED posi t ion,  two separate act ions must take
p1ace. First ,  the door control  valve must be actuated to the 0PEN posi t ion,
which ports system pressure to both s ides of  the latch cyl inder.  Next,  the
boom nozzle must be ful ly inserted into the receptacle in order to actuate the
contact  switch.  As th is switch is reposi t ioned from the N0 CONTACT to the
C0NTACT posi t ion,  a c i rcuf t  is  completed from the signal  amp' l i f jer  to the latch
control  valve solenoid,  which dr ives the latch control  valve to shut of f
pressure to the unlatched side of  the latch cyl inder.  The resul t ing force
imbalance across the cyl inder is suf f ic ient  to dr ive the latches to the fu1ly
ENGAGED posi t ion wi th the boom. The latch cyl inder wi l l  cont inue to hold the
latches in the engaged posi t ion unt i l  the c ' i rcui t  to the latch control  valve
fs broken by the s ignal  ampl i f jer  dur ing the disconnect phase of  operat ion.

Aer ia l  Refuel  Master Switch

The aer ia l  refuel  master switch is located on the aer ia l  refuel  sect ion of  the
f l ight  eng' ineer 's fuel  management pane1. I t  is  used to provide power for  the
aer ia l  refuel  system operat ion.  The switch has two posi t ions:  0N and OFF.
The 0N posi t ion wi l l  supply power to the aer ia l  refuel  s ignal  ampl i f ier ,  the
receptacle s l ipway l ights,  fa i r ing l ights and wing leading edge l ights dimming
transformers.  I t  a lso removes power f rom the aer ia l  refuel ' ing/ throt t le switch
control  re lay and contro ' ls  power to the receptac' le fa i r ing and sl ipway l ights.
The switch receives 28V DC power f rom the Main DC Bus No. 1 through the aer ia l
ref  uel  i  ng contro ' l  c i  rcui  t  breaker.

Mode Select  Switch

The mode select  switch is located in the aer ia l  refuel  sect ion of  the f ' l ight
engineer 's fuel  management panel .  The switch has two posi t ions:  N0RMAL and
0VERRIDE. l , lhen the switch is p ' laced to normal posi t ion,  i t  is  an integral
part  of  the power c i rcui t  f rom the aer ia l  refuel ing control  c i rcui t  breaker
through the master switch and reset switch to the s ignal  ampl i f ier .  When the
switch is placed to the 0VERRIDE posi t ion,  power bypasses the signal  ampl i f ier
and completes a c i rcui t  to the overr ide relay and the amber overr ide 1ight.

The funct ion of  the overr ide posi t ion of  the switch is to permit  cont inued
operat ion of  the aer ia l  refuel  system, in the event the normal means through
the signal  ampl i f ier  is  lost .  By energiz ing the overr ide re1ay, the normal
circui ts through the sl ipway door actuated switches and the receptacle contact
and latch switches can be ut i l ized.

Aer ia l  Refuel  Isolat ion Valve Switches

Two aer ia l  refuel  isolat ion valve switches are located on the AERIAL REFUEL
port ion of  the fuel  management pane1. The switches control  the lef t  and r ight
aer ia1 refuel  isolat ion valves through which fuel  f lows to the lef t  and r ight
wing tanks. The lef t  and night valves and switches receive 28V DC power f rom
the Main DC Buses No. 1 and No. 2 through circui t  breakers on the f ' l ight  engi-
neer 's No. 4 c i rcuf t  breaker pane1.
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Aerial  Refuel  Disconnect Switches

The pi lot  and copi lot  have a disconnect switch on the throt t les.  These same
switches are used for the automat ic throt t le system. Their  funct ion is changed
to disconnect the switches by a relay deenergized when the aer ia l  refuel  master
swjtch is 0N. Pressing ei ther of  the disconnect switches removes power f rom
the boom latch solenoid and thereby ef fects a disconnect.  A backup disconnect
can be in i t jated by placing the aer ia l  refuel  master switch to OFF, or by
pressing the reset button.

Reset Switch

The reset switch is a two-posi t ion,  pushbutton-type switch in the aer ia l  refuel
sect ion of  the f l ight  engineer 's fuel  management pane1. The switch is spr ing-
loaded to the N0RMAL CLOSED posi t ion.  As such, i t  becomes an integral  part  of
the power c i rcui t  f rom the aer ia l  refuel ' ing control  c i rcui t  breaker to the
signal  ampl i f ier .  However,  th is condi t ion is dependent on the mode select
switch being in the normal posi t ion.  The switch is designed to be depressed
br ief ly when the inf l ight  refuel ing operat ion ends.

The ef fect  of  the f l ight  engineer depressing the reset switch is an' interrup-
t ion of  the power c i rcui t  to the s igna' l  ampf i f ier ,  ensur ing that the toggle
latches remain in a released posi t ion unt i l  the boom has been completely wi th-
drawn from the receptacle.

Depressing the switch also resets or recycles the s ignal  ampl i f ier  to the dis-
connect mode when a rehookup to the tanker is desired.

Door Unlocked L' ight

The D00R UNLOCKED 1ight,  on the aer ia l  refuel  sect ion of  the f l ight  engineer 's
fuel  management pane1, is des' igned to i l luminate whenever the aer ia l  refuel
receptacle door is not locked. The power c i rcui t  to the l ight  is  control led
through the receptacle c losed/ locked switch in the UNLOCKED posi t ion.  The l ight
receives 28V DC power f rom the Main DC Bus No. 1 through the aer ia l  refuel ing
control  c i rcui t  breaker.  This l ight  is  wired direct ly to the c i rcui t  breaker
and works independent ly of  the other switches.

Aer ia l  Refuel  0verr ide Lights

There are three 0VERRIDE l ights associated with the aer ia l  refuel  system. One
is on the aer ia l  refuel  sect ion of  the f l ight  engineer 's fuel  management pane1,
two on the pi lot 's  and copi lot 's  overhead pane1. The 0VERRIDE f ights are
powered through the aer ia l  refuel  control  c i rcui t  breaker,  master switch,  mode
select  switch ( in the OVERRIDE pos' i t ion),  and the deenergized aer ia l  refuel
throt t le switch control  re1ay. These ' l ights wi l l  i l luminate when the aer ia l
refuel  system is being operated in the overr ide mode without the s ignal  ampl i -
f ier  in the c i rcui t .
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Aerial  Refuel  Ready Lights

There are three READY l ights associated with the aer ia l  refuel  system. One is
on the f l ight  engineer 's fuel  management pane1, the other two on the pi lot 's
and copi lot 's  overhead pane1. In the normal mode of  system operat ion,  the
l ights are powered from the signal  ampl i f ier  through the door open switch in
the OPEN and LOCKED posi t ion.

In the overr ide mode of  operat ion,  the l ights are powered through the mode
select  switch,  the energ' ized overr ide relay,  the reset re1ay, contact  switch,
door c losed/ locked switch,  d isconnect relay,  and another set  of  contacts of  the
overr ide re1ay. The l ights indicate,  when i l luminated, that  the aer ia l  refuel ing
sl ipway door is opened and locked and that the s ignal  ampl i f ier  is  in the READY
mode.

Aer ia l  Refuel  Latched Lights

There are three LATCHED l ights associated with the aer ia l  refuel  system. One
is on the f l ight  engineer 's fuel  management pane1, and two are on the pi lot 's
and copi lotrs overhead pane1. In the normal mode of  system operat ion,  the
l ights are powered from the signal  ampl i f ier ,  through the deenergized overr ide
re1ay, and the receptacle latch switch' in the LATCHED posi t ion.  These l ights
wi l l  i l luminate when the tanker boom js latched in the receptacle.

In the overr ide mode of  operat ion,  the l ights are powered from the aer ia l
refuel ing control  c i rcui t  breaker through the master switch and the mode select
switch,  the energized overr ide re1ay, and the receptacle latch switch in the
LATCHED posi t ion.

Aer ia l  Refuel  Disconnect Lights

There are three DISC0NNECT l ights associated with the aer ia l  refuel  system.
One is on the aer ia l  refuel  sect ion of  the f l ight  engineer 's panel  and the
other two are located on the pi lot 's  and copi lot 's  overhead panel .  In the
normal mode of  operat ion,  the l ights are powered from the signal  ampl i f ier
through the receptacle contact  switch in the N0 C0NTACT posi t jon.  In the
overr ide mode of  operat ion,  the l ights are powered from the aer ia l  refuel ing
control  c i rcui t  breaker,  through the master and the mode select  switches,
the energized overr ide and disconnect relays,  and the receptacle contact
switch in the N0 CONTACT posi t ion.  These l ights wi l f  i l luminate when the
tanker boom is disconnected from refuel ing receptacle and wi l l  remain i l lumi-
nated unt i l  the system is reset or the master switch' is placed in the OFF
pos i  t i  on.
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Chapter 5

LIGHTING

(Figure 1-41)

Exter j  or  L ' ights

Landing Lights

A sealed beam landjng l ight  is  mounted on the bottom of each wing, between the
engine pylons. Each l ight  is  contro. l led by two switches on the pi lot 's  overhead
panel - -  a switch marked RET - OFF -  EXT and a l ight  control  switch.  Ei ther
l ight  may be stopped between i ts extended and retracted posi t ions by moving i ts
respect ive RET -  OFF -  EXT switch to OFF. The lef t  or  r ight  l ight  control  switch
turns i ts respect ive l ight  0N or OFF. A LANDING LiGHT EXTENDED caut ion 1ight,
on the overhead pane1, wi l l  come on any t ime ei ther landing l ight  is  not in the
fu1 1y retracted posi t ion.

Format ion Lights

Nine format ion f ights are instal led on the a ' i rcraf t :  Three on each wing, and
three on the fuselage top, af t  of  the wing. Al l  are control led by a three posi-
t ion format ion f ight  switch marked DIM, OFF and BRIGHT.

Navigat jon Lights

The navigat ion l ight  system consists of  three, two-bu1b l ight  assembl ies.  A red
f ight  is  on the lef t  wing t ip,  a green l ight  is  on the r ight  w' ing t ip,  and a
white l ight  is  on the tai l  cone. These f ights do not f lash, but are i l luminated
cont inuously.  The navigat ion l ights are control led by a two-posi t ion 0N-0FF
swi tch.

Anti -Col l is ion Lights

The ant i -col  I  js ion 1 ights system consists of  three rotat ing ant i -col  I  is ion 1 ights.
One is on top of  the fuselage in l ine wi th the wing, one on the bottom of the
fuselage on the same' l ine,  and one on the upper surface of  the hor izontal  stabi-
I  izer.

The l ights are control led by a three-posi t ion switch,  LOWER-OFF-ALL, which
al lows the top l ight  to be turned of f  dur ing inf ' l ight  refue' l ing.

Taxi  L ights

Two taxi  l ights are mounted on the inside of  each main landing gear door.  Opera-
t ion of  these four l ' ights is control led by one 0N-0FF switch on the pi lot 's
overhead panel .  In addj t ion,  there is an interconnect between this switch and
the wing leading edge l ights,  so that when the taxi  l ights are turned on the
wing ' leading edge l fghts are also turned on.
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Wing Leading Edge Lights

A' l ight  is  instal led on each side of  the fuselage in a posi t ion that wi l l  i l lum-
inate the eng' ine pylons and the leading edge of  each wing. A wing leading edge
l ight  switch,  instal led on the overhead panel ,  a1lows these l ights to be turned
0N independent ly of  the taxi  l ights.  These l ights may a)so be control led by a
rheostat  on the f ' l ight  engineer 's AR l ight ing pane1, when the AR MASTER switch
is on.

Wheel f , /el  I  Li  ghts

One wheel wel l  l ight  is  instal led in each wheel wel l  for  i l luminat ion of  the
landing-gear-down ' lock.  Each l ight  is  control led jndiv idual ly by i ts respect ive
wheel wel l  l ight  switch.  The wheel wel l  ' l ight  switches are adjacent to each
landing gear observat ion window.

UARRSI Lishts

UARRSI' l fght ing is provided by three fair ing l ights and twelve s l ipway l ights.
The fair ing l ights are on the forward fuselage just  ahead of  the UARRSI fa i r ing.
They are control led f rom the f l ight  engineer 's air  refuel ing f ight fng panel  as
' long as the AR MASTER switch is on. Six s l ipway l ights on each side of  the
sl ipway are also control led f rom the f l ight  engineer 's panel  providing the AR
MASTER switch is on.

Inter ior  L ights

Inter ior  l ight ing is achieved by use of  many indiv idual  l ight ing systems.
Fl ight  stat ion l ight ing consists of  jnstrument l ights,  instrument panel  l ights,
and ut i l i ty  l ights at  each of  the crew stat ions.  L ight ing is also avai lable in
the lavatory,  underdeck areas, af t  crawlway, and vert ical  stabi l izer tunnel .
General  i  I  ' l  um' i  nat i  on throughout the f  1 i  ght  stat i  on and cargo compartment i  s
provided by overhead dome l ights.

Emergency Exi t  L ightg

Provis ions for eleven emergency exi t  l ' ights are instal led in the aircraf t  - -
one at  each emergency exi t  and at  the crew and troop doors.  Each emergency
exi t  l ight  contains batter ies for  independent operat ion.  They are charged
by aircraf t  e lectr ical  power.

A three-posi t ion (TEST, ARM, and EXTING) EMER EXIT switch on the pi lots 'over-
head panel  and two inert ia1 switches, just  af t  of  the crew entrance door,  are
the only control  s for  the system.

The EMER EXIT switch is spr ingloaded to the ARM posft ion.  With the switch in
this posi t fon,  loss of  e lectr ical  power to main DC Bus No. 1 or a sudden decel-
erat ion causes the' l ights to i ' l luminate wi th power f rom the internal  bat ter ies.
The l ights wi ' l l  ext inguish when power is restored or the inert ia switches are
reset.  Resett ing of  the inert ia switch is accompl ished by a reset switch on
the inert ia switch housing.
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The l ights are tested by placing the EMER EXIT switch to the TEST posi t ion.
When released, spacing tension wi l l  return the switch to "ARM."

To prevent cont inuous operat ion of  the l ights af ter  e ' lectr ical  power is removed,
momentar i ly  p lace the EMER EXIT switch to the EXTING posi t ion,  then release i t
to the ARM posi t ion pr ior  to removing battery power.  This ext inguishes the
l ights and rearms them for normal operat ion.

The l ights can be made portable by pul l ing the red release handle.  When the
handle is pul1ed, a quick disconnect severs the electr ical  connect ions,  and the
l ight  remains i l luminated. 0nce the ' l ight  is  removed from the receptac' le,  i t
can be ext inguished by placing the release handle back to i ts normal posi t ion.

The emergency exi t  l ights receive arming and charging power f rom the Main 0C Bus
No. 1;  the ext inguishing cincui ts receive power f rom the Isolated DC Bus.
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tNot.x No. NOMENCLATURT 185.

L Af LtRoN . .  . .  521
2. uppeR ourBoARD spoi i i i i : : : : : .  : : .  i j i  io ippnox sg

LOWER OUTEOARD SPOILTRS. UP IO APPROX I5
3. UPPER INBOARD SPOILERS. . . .UP TO APPROX 50

LOWER INBOARO SPOILERS . .UP IO APPROX I7
1. CARGoRAMP..  . . , . .975
5. VERTICAL STABILIZER LEADING EDGE, .  14
6.HFANTENNA.. . .  . . . . . . . . . .32
7. HORIZONTAL STABILIZER LTAOING EDG€. . .  .  . .  .  .  .  23
8. HORIZONTAL STABILIZER TEADING EDGE..  2I
9.  HoRtzoNTAL STABtLtzER t  taoiNc EDGE .  .  |  9

IO. HORIZONIAL STABILIZTR LEADING T,DGT..  I7
i l  .  ILEVAIoR ..  .  384
12.IORANANIENNA, . . . . . . . .  8
I  3.  FAIRING 29
I1.  RUDDER. . , , ,  222
15. IA|LcONe. . . . . . . . .35
16. PRESSURE DOOR, , , ,290
t7.  PEIAL DOOR (ONE SlDt ONty).  . . .375
18. TRooPDOORS (2). . . . .  86
19. |NBOARDFLAP.. .  . . . . . . . . .1016

INDTX NO. NOM€NCLATURE LBS.

20. OUTEOARO FLAP. ff i
2 l .wfNGTlP.. . .  . . . .22
22. OUTBOARO WING LTADI NG EDG€. .  88
23. OUTBOARD WING LEAOING EDGE..  , .  106
21. OUTEOARO WING LEADING EOGE. .  . .  ,  I32
25, OUTBOARD WING LEAOING EDGE .  , ,  . ,  38
26, OUTBOARD WING LEADING EOGE..  I1O
27, INBOARO WING LEADI NG EDGE 46
28. INBOARDWINGLEAOING EDGE . . . . . , . . .  93
29. INEOARD WING LEADING EOG€.. . . .  . . . I01
3o.PYLON. . . . . . . . .  7N
3t.  pOwER PACKAGE (DRAIN€D).  .  .  .  6700
32. MAIN LANOI NG GTAR (INCL TIRES). .  39OO
33. OUIEOARD MAIN LANDING GEAR DOOR 6I
3, f  .  MLG WHEEL AND TIRE ASSEMBLY 486
35. INBOARO MAIN LANOING GEAR DOOR. .  18
36.CREWDOOR.. . .  50
37. NLG WHEEL AND TIRT ASSEMBLY I35
38, NoSE LANDTNG GEAR (rNCL TTRES).  .  . . . . .9O0
39. RADOME .. .  .  60

lk lor Conpao nJ W oicltl t
Figure 1-1
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ACCESS FOR EMPENNAGE ITAINTENANCE
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TAKE OFF LIGHT SCHEMATIC
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