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INTRODUCTION

SCOPE

This manual c¢ontains necessary
information for safe and efficient
operation of the YC-15 a&ircraft.
These instructions provide you

with & general knowledge of the
aircraft, its characteristics, and
specific normal and emer gency
operation procedures., Your flying
experience 1is recognized, and
therefore, basic flight principles
are avoided.

SOUND JUDGMENT

Instructions in +this manual are
for a crew inexperienced in +the
operation of this airglane. This

manual provides the best possible

operating instructions under meost
circumstances, but is a pooyx
substitute for sound judgment.
Multiple emergencies, adverse
weather, terrain, etc., may
require modification of the
procedures,

PERMISSIBLE OPERATIONS

The flight manual takes &
"positive approach" and normally
states only what you c<an do,
Unusual operations or
contigurations are prohibited
unless specifically covered

herein. Clearance must be obtained
from the applicable authority
nefore any operation is attempted
which is not specifically covered
in this manual andsor flight test
cards.

WARNINGS, CAUTIONS AND NOTES

The following definitions apply to

Y"Warnings," "Cautions," and
"Notesh found throughout the
manual:

ii=-Rev. 001 15 Aug 1975
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Operating procedures,

techniques, etc., which

WARNING | i3] result in personnel

injury or loss of life if
not carefully followed.

Operating procedures,
techniques, etc¢., which

will results in damage
to eguipment if not care-
fully followed.

An operating procedure,

NOTE techrique, etc., which
is considered essential
to emphasize.
UsSE oF CAPITEL LETTERS AND
LBBREVIATIONS

In Section I of this manual, where
rmost of the description material

is located, placarded nomenclature

(e.g., L CSD, MESTER WARNING) . and
switch positions are capitalized
and abbrevizted.

USE OF PRRENTHESIS 1IN ELECTRICAL
BUS DESCRIPTIONS

In section I of +this manual the
source of electrical power and
circuit breakers are noted for
each light, switch or wvalve. The
following sentence illustrates the
use of parenthesis in section 1.
The HYD QTY indicators are powered
by the AC buses #1 and 2 (#3 and
4) indicators receive 2BVAC,
single power from the LEFT (RIGHT)
A2 bus through - the HYDRAULIC
QUANTITY, S¥S 1 and S5¥S 2 (5¥Ys 3
and SYS 4) circuit breakers (L:iM-
15-16 and k:¥-15-16 respectively)
on the EPC panel. Read the
sentence omitting the parenthesis
except CB's. This will show #1 and
2 systems. Now read the items in
the parenthesis and ignore the
items preceeding them. This will
show correctly for &3 and 4
systems.,
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RIRCRAFT DIMENSIONS

124 FT 3 IN. -

{3
JT8D-17
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_+__©© 50 1
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Figure 1-1
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RIRCRAFT DIMENSIONS
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B PILOTS STATION
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. Figure 1-2
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COPILOTS STATION 1
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Section I
THE AIRCEAFT

The McDoeonnell Douglas YC-15 is  a
prototype Advanced Medium STQOL
Transport {(&AMST) aircratt, I+ is
an all metal, highwing, widebody,
T-+ail aircraft employing the
Externally BElown Flap (EBF)
nighlift concept. The normal crew
is a pilot, copilot and flight
test engineer., Features of the
aircraft are:

Full-scale geometric, aerodynemic
and dynamic similarity to the
projected production aircraft.

~ fully-powered flight control
system with stability and control
augmentation to enhance flying

qualities, especially during STOL
operations,

The capability +to accept and
discharge cargo and troops.,

test
nose

Special flight
including a

equipment
beoomr, data

acquisition system and crew
emergency escape chute,

fircraft Dimensions

Exterior dimensions and ground

clearance are shown in Figures 1-1
and 1-1A., Turning radius is shown
in Fiqure 2-2,

tircraft Gross Weight

The maximum takeoff gross weignt

of the YC=15 aircraft is 216,680
pounds and the maximum landing
gross weight 1is 190,965 pounds.

STCL maximum weight using a 2,000
foct runway is 154,560 pounds. For
additional weight information
refer to Section V.

Interior Arrangement

The aircraft interior is designed
to accommodate a test flight crew
of three plus an ACM, flight test

1-002~-kev. 003 24 Jan 1977

‘high speed

equipment, ballast (if required),
and test ADS equipment as shown in
FO~-2 and FO~-3.

Flight Crew
Accommodations are provided for a

flight crew consisting of & pilot
(figure 1-2), copilct (figure 1-=3)

and flight test engineer (figure
1=5). When flight tests dictate,
an additional crewmember and/or

loadmaster may be assighed. A seat
is provided in the tlight
compartment to accommodate the RACM
{figure 1=86).

ENGINES

The aircraft is powered by four
Pratt and Whitney JTI'8D-17 turbofan.
engines (figure 1=7). The JT8D-17
is a twin=spool, axial flow,
forward fan type engine cof
moderate bypass ratio. Each engine

is equipped with a hydraulic
thrust reverser system.

The engine nacelles are supported
from wing pylons by an overhead

mount sSystem., The nacelles are
isolated f£from the wing by a
firewall within the pylon. TO
achieve recessary nacelle compart-
mentation, a fire seal is
installed aft of the rear engine
wount and provides separation of
the accessory compartment from the
reverser section, The other fire
seal is the nose cowl bulkhead.

The low speed rotoxr, designated
N1, consists of two fan stages and
four compressor stages which are
driven by three low pressure
turbine stages (#2, 3 and #). The
rotor, designated N2
consists of seven high pressure
conpressor stages and is driven by
one high pressure turbine stage
(#1) .

The c¢ombustion
engins contains

section of the
nine burner
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chambers, Fuel nozzles at the
front of the chambers spray fuel
for rapid mixing with air prior to
combustion. Igritor plugs in  the
No. 4 and No. 7 burner chambers
provide initial ignition of the
fuel=-air mixture, When combustion
occurs, the flame propagation
tubes carry combustion to all
chambers, Combustion will continue
until the fuel fiow is interrupted
or a malfunction occurs.

Zir enters the engine through a
fixed inlet which incorporates a
thick lower lip to provide good
flow st a high angle of attack
during high 1lift STOL operation,
En annular fan duct 1is used to
deliver the fan discharge rearward
t0 mix with the primary exhaust
downstream of the low pressure

turbine,

Trhe exhaust gas is directed
through a daisy nozzle which has
ten  identical lobes  arranged

around a large plug centerkody.
This nozzle arrangement promotes
good mixing of +the exhaust gas
with freestream air to cool, slow
down and spread the exhaust wake
over a large span of the flap.

Each engine has a
circuit, a throttle
lever, and fuel lever, The
instrument panels contain
indicators for fuel flow, EGT, RPM
and Engine Pressure EkRatio.

starting
and reverser

The accessory gearbox
mounting pads for the hydraulic
pump, the prneumatic starteyr, the
N2 tachometer generator, the fuel
pump and the fuel control. On
engines 2, 3 and 4 &a constant
speed drive (CSD) with a 40 KvVa
generator is installed. Engine 3
has provisions for bleeding 8th &
13th stage air for air
conditioning.

provides

Section I
Engine Thrust

Thrust, as such, cannot be
measured directly on an installed
turbofan engine., Since RPM has no
fundamental relstionship to thrust
on the JT8D engine, it should not
be used as &8 primary measure of

thrust being developed. Some
engine variable, such as turbine
discharge pressure or engine

pressure ratio, both of which vary
proportionally with thrust, must
be employed as an indication of
the propulsive force that the
engine is developing. On the JT8D

engine, engine pressure ratio
{(EPR}) is wused as the primary
indicator of developed engine

thrust and for setting desired
thrust. The JT8D-17 engine is flat
rated to B4°F. Below 8uU4°F, +the
engine operating at sea level
develops 16,000 pounds of +hrust.
Lbove BU49F, thrust decreases with
increasing temperature. The amount
of thrust developed 1is reflected
cn the engine pressure ratio (EPR)
indicators.

Engine Flat Rating

Turbojet and turkofan engines are

usually "part-throttle" engines;
that is, Takeoff Thrust is
obtained at throttle settings
below full-throttle position.

"Part=throttle" engines are also
referred to as being flat rated,
due to the shape of the Takeoff
Thrust Curves used for such
engines, The primary purpose of
the flat-rated engine is to
provide constant thrust over a
wide ambient temperature range.
What is actually meant by the term
*flat rating" is perhaps best
described by comparing takeoff
thrust settings on military *full-
throttle" engines with the M“part-
throttle" engines.

The "full-throttle® engine is
adjusted under Sea Level standard
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conditions to produce full rated
thrust with the throttle in full
torward pesition. hrnbient
temperature changes occuring with
the throttlie irn full forward
position will cause thrust level
changes. Temperatures rising above
the 8.L. Std. 15°C will result in
proportional thrust decrease,
while at temperatures below
standard, thrust will increase,
exceeding the rated level (figure
1-8) .

For maximum reliability, better
hot day performance, and ecoromy

of operation, turbojet and
turbofan engines are operated at
the more conservative Mpart-

throttle® peositions, thus in
effect making them "flat rated". &
flat rated engine is adjusted
under sea level standard

conditions to produce full rated
thrust with the throttle &t less
tharn full forward positicén. When
amblent temperature rises above
the S.L. Std. 159C, rated +hrust
can still be maintained up to a
given +temperature increase by
advancing the throttle. The amount
of throttle advance available to
keep the thrust level "flat rated"
is determined by engine operating
temperature limits.

Ls an example, the takeoff <thrust
of the Pratt and Whitney JT8D~17
turbofan engine is flat rated to
sea level standard day (15°C) plus
14°C, =299C (849F), at which point
thrust kbecomes EGT limited (figure
1-8). &any further increase in
‘ambient temperature will result in
rroportional decrease of thrust.

£t ambient temperatures below S.L.
std., the thrust is held by
prartial throttle +to the same
maximum value as for a hot day. In
this manner a flat rated engine
can produce a constant rated
thrust over a wide range of
ambient temperatures without
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overworking the engine.
Cetermining Peguired Thrust

Thrust curves and charts are used
to determine the required engine
pressure ratioc (EPR}) for any
desired engine rating at
prevailing ambient temperature and
barometric pressure, Takeoft
thrust is limited by time, engine
speed and exhaust gas temperature
(EGT} . Maximum continuous thrust
is limited by EGT.

NOTE

The aforementioned
ratings are related to
a specified value of
thrust, not - as is
sometimes interpreted

- to a maximum value of
RPM and/or EGT. The .
limitatiors of KPM and
EGT are physical limita-
tions within which an
engine should develcop
the appropriate thrust
ratirg.

Engine Ekated Takeoff Thrust

Takeoff +thrust is the maximum
thrust approved for takeoft
cperation, For the JT8D-17 engine
the specitfied rating is the
maximum thrust available at or
beicw BuUOF sambient temperature.
The rating is time limited to five
minutes or less. The rating Ais

established by setting +the
throttle to obtain the
predetermined EPk wvalue for the
prevailing altitude and

temperature conditions. Since this
rating is less +than the full-
throttle thrust capability of +the
engine, it is important that
takeoff thrust setting parameters
are accurately determined and set
to insure compliance with takeoff
thrust rating ‘limitations. The
takeoff thrust rating is to be
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used for takeoff and go around.

Erngine Rated Maximum
Continuous Thrust

Maximum continucus thrust is the
maximum thrust approved for
continuous use. Maximum continuous
thrust is authorized for emergency
use at +the discretion of the
pilot, and for c¢limb operations.
The rating is selected by setting
the throttle to oktain the
predetermined EPR value for the
prevailing altitude and total air
temperature.

Engine Cooling

The nacelle ventilation system is
designed o provide adequate
cooling of engine and accessories
and +to prevent accumulation of
combustible wvapors.

Engine 0il System

The engine oil system (figure 1-9)
is & high=pressure, self-contained
systen supplying the main engine
bearings and accessory drives. An
oil scavenge system withdraws oil
Irom the bearing compartments and
zccessories, and yeturns oil to
the oil tank. A breather system
connects the individual bearing
compartments and oil tank.

The o0il +tank gravity feeds the
main oil pump which pumps oil
through the main oil filter to the
system. The main oil filter bypass
valve will opern t0o bypass oil
around a clogged filter. A
differential pressure switch
senses pressure on both sides of
the filter and turns on the ENG
CIL FILTER AP and MASTER CAUTION
lights if the differential
pressure is approximately 35 PSI.
The pressure regulating valve will
regulate the main oil pump
pressure and will reljieve
excessive pressures. cil then

Section I

passes through the fuel/oil cocler
heat exchanger to cool the engine
oil; and, if the cooler becomes
clogged, the fuelsoil cooler
bypass valve will open to permit
continuous flow of oil. Under
normal conditions all o0il flows

through the fuel/ oil cooler
without temperature regulation.
The oil temperature Sensor

provides input for the oil temp
gage on the forward section of the
pedestal. The o0il pressure
transmitter, sensing ©il pressure
and engine breather pressure,
supplies a pressure signal to +the
0il pressure indicator on the
forward section of the pedestal.

The o©oil pressure low caution
switch senses pressure of the o0il
delivered to the bearings, If the
pressure at this point drops below
approximately 35 PSI, a circuit is
completed to turn on the ENG OIL
PRESS LOW and MASTER, CEUTION
lights. cil passes through
additional screens before being
metered to the bearings, From the
bearings, oil drains into
collection points and 1is pumped
back to the tank by a series of
scavenge punmps. The air oil
separator in the engine gearbox
separates the oil from the air,
These o©il particles are pumped
back to the tank by a scavenge
pump in the gearbox and the air is
vented to atmosphere,

The usable 0il volume in each oil
tank when filled is approximately
4 US gallons. Each engine may be
operated as long as o0il pressure
and temperature limits are not
exceeded., The o0il quantity should
indicate a minimam of 5 gquarts
prior to engine start and 8 quarts
after engine is stabilized at IDLE
RPM.

NGTE
Static engine oil level
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check should be conduct=-
ed within 15 minutes
after engine shutdown to
obtain an accurate in-
dication of quantity.
When engines remain
static for extended
pericds o0il flows into
the engine scavenge
areas resulting in an
erroneous low o0il quant-
ity indication.

Engine Fuel Controller
System

Each engine fuel controller system
(figure 1-11) is identical and
independent of each other. The
fuel contrel and engine driven
pumnp are located at the forward
right lower section of the engine
gearbox. The fuel control responds
to engine compressor speed (N2),
compressor inlet temperature (Tt2)
and burner pressure (Psd) and will
supply fuel for optimum engine
operation at each throttle
setting,

Two electric driven fuel punmps in
€ach wing tank deliver fuel
through the fire shutoff valve +to
the first stage engine driven
purp. An inlet pressure switch
will turn on the PRESS LOW a&and
MASTER CAUTICN 1lights when the
supply pressure to the first stage
pump drops below 5 PSI. The first
stage pump normally delivers fuel
through the air/fuel heat
exchanger and fuel filter to the
high pressure pump, If the heat
exchanger is blocked, the bypass
valve will open allowing fuel to
the high pressure pump. If the
first stage ypump is damaged, &
bypass wvalve will open allowing
unfiltered fuel to the high
pressure punp, A FUEL HEAT switch
on the pilotst' overhead panel
controls the engine 13th stage
bleed air supply shutoff valve
through a timer (1 minute on then

1-006~-Revw, 001 15 Aug 1975

off) . Fuel heat is used to prevent
or remove ice at the filter. The
tuel temperature transmitter
provides an input to the fuel
temperature indicator on the
flight test engineer's auxiliary
panel. A differential rressure
switch senses pressure on both
sides of the main fuel filter and
turns on the pilots! overhead
switch panel FUEL FILTER PRESS
DROP and MASTER CEUTION lights if
differerntial pressure reaches
approximately &5 PSI. The high
pressure pump delivers fuel to the
fuel control when the fuel lever
is ON for proper metering to the
engine,

The metered fuel flows through the
flowmeter sensor and provides an
input for the FUEL FLOW indicator
on the center instrument panel.
The fuel oil cocoler utilizes fuel
flow to cool engine oil. The
primary fuel nozzles supply fuel
to the burner cans during low
power engine operation. The
secondary fuel nozzles are cut in
as a function of primary nozzle
pressure drop 10 supply the
necessary flow.

Engine Ignition System

Each engine has WO ignition
systems, one Lkigh energy LC
powered 20 Jjoule, and one low
enerqgy AC powered 4 joule system.
The high erergy system services
both ignitors or each engine. The
low energy system services one
ignitor on each engine., When one
igrition system is in wuse, the
other ignition system for that
engine is interrupted,. Both
ignition systems route electrical
power +t0 an ignition exciter,
located on the left side of each
engine. The exciter transforms the
respective electrical power to a
hign voltage oscillating current
which fires across the gaps of the
ignitor plugs. The 1low enerqy




. system 1is wused for continuous
operation. of the ignitor plugs. It
also enhances the longevity of the
plugs. The high energy is used for
ground starting and instantaneous
high power to the ignitor plugs in
the event of a flame out.

Engine Ignition Switch

The erngine IGNITICN switch (figure
1-12) is a three-position lever
lock switch which controls +the
operation of the engine fuel
ignitor plugs in Nes. 4 and 7
bturner cans.

The QVRD
provides 20=-joule DC energy to
both idgnitors in all engines,
bypassing the ENG START control
switches. The OVERD position
diminishes probability of engine
flame out in adverse weather,
during takeoff or turbulence
peretration. Normal duty cycle is
2 minutes on and 3 minutes off, 2
minutes on and 23 minutes off. The
OFF position interrupts all enexqgy
to both ignitors in all engines.
The GND STLRT & CONTIN
{comtinuous) position provides 20-
joule D high energy to both
ignitors when the ENG STAET switch
is on and the fuel lever for that
engine is placed ON, When the ENG
START switch is OFF, +the FUEL
iever 1is ON, and +the IGNITION
switch is GND START & CONTIN, the
4-joule AC low energy system
services the igniter plug in the
No, 7 burner can of the respective
engine.

{override} position

The 20-djoule DC high energy
ignition systems receive 28~VDC
power from the DC EMERGENCY BUS
through the ENGINE IGNITION AND
STREERT VAIVE, ENG 1, 2, 3 and 4
circuit breakers (C-1, =2, =3, =4)
on the pilots' overhead panel.

The #4-joule AC low energy ignition
systems receive 115~VAC, single-
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phase power from the AC buses,
and 2 are powered by the IEFT LC
bus through the CONTINUQUS
IGNITICN, ENG 1 and ENG 2 c¢ircuit
breakers (P-10, -11) on the EPC
panel. #3 and 4 are powered by the
RIGHT AC bus through the
CONTINUQUS IGNITION, ENG 3 znd ENG
4 circuit breakers (AA-10, -11) on
the EPC panel,

#1

Engine Starting System

Fach engine 1is equipped with a
starting system consisting of a
preumatic starter, starter control

valve, pneumatic ducting and +the
starting and ignition control
circuits. &11 engines may ke
started by using an external

pneumatic power source. Engines 1,
2 and 4 may also be started using
Engine 3 bleed air as an internal
pneumatic source after Engine 3 is
operating., However, Engine 3 must
be started using an external
pneumatic source.

turbkine
the N2
speed and
acceleration
until self-
reached. 2an

The' prneumatic~driven
starter accelerates
compressor to starting
also aids engine
after light=-off
sustaining speed
electrically controlled,
pneumatically actuated starter
valve on each engine controls each
engine's starter.

is

Engine Start Switches

Four ENG STARYT switches (figure 1-
12), located in  the pilotst
overhead panel, are of the two-
position spring-loaded OFF type.
In addition +to completing the
electrical circuits to the
ignition switch (refer to Ignition

System), holding an engine start
switch in the ON position opens
the starter valve for the
respective engine. When the

starter valve opens, its ENG START
VALVE QPEN light comes on in the
1-007~kev.,
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pilots' annunciator panel, Starter
valve openinrg can also be
devermired by observing a drop in
pr.eumatic pressure as indicated on
the pneumatic pressure indicator.
The ENG START valves receive 28
VvDC power from +the DC EMERGENCY
ktus through +the ENGINE IGNITION
and STARRT VALVE, ENG 1, 2, 3, 4
¢ircuit breakers (C=-1, =2, =3, =i}
on the pilotst' overhead panel.

Engine Start Valve Open
Light

Four green ENG START VALVE OQPEN
lights (figure 1=-12) are located
in the pilots®' annunciator panel,
In ENG START VELVE CPEN 1light
comes on  when the respective
engine starter valve opens. The
lights receive 28 VDC power from
the DC buses. Lights #1 and 2 are
powered by the LEFT DC bus through
the FENGINE STAKRT VALVE CPEN
LIGHTS, ENG 1 and ENG 2 circuit
breakers (v-7, =8B} on the EPC
panel. Lights #3 and 4 are
powered by +the RIGHT LC bus
through the ENGINE START VALVE
OPEN LIGHTS, ENG 3 and ENG U4
circuit breakers (AF~-7, =-8) on the
EPC panel.

Engine Starting, Normal

The pneumatic starter drives +the
ergine for ground starts. The
pneumatic manifold is connected to
the engine starter valve on
Ergines 1, 2, & and to the
pressure regulator valve on #3
ergine, Moving the PNEUMATIC
switch +o ENG STAKT opens the
pressure requlator valve allowing
air to Engine #3 starter valve. In
addition, it closes the air
conditioning flow valve preventing
the possibility ¢f contamination
in the air conditioning system. A
minimum prieumatic pressure of 36
PSI is required tfor ground start.
Holding the ENG START switch ON,
opens the pneumatic starter valve
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supplying air to the starter. On
the pilotst' arnunciator panel, the
respective ENG START VERLVE OPEN
light comes on when the valve
opens approximately 59,

CRAUTION

If your finger slips off
the START switch, do not
re-engage the &Starter.
Wait until N2 rotation
is zero before attempt-
ing another start.

The ENG START switches
should not be used in-
flight as damage to the
starter/engine may occur.

Moving the FUEL lever to ON
(between 15 and 20%, N2 RPM}
completes the ignition circuits.
Releasing the ENG START switch
(between 30 and U40% N2 RPM) closes
the starter valwve, turning off the
related ENG STERT VALVE OPEN
light. Moving the IGNITION switch
to OFF de-energizes +the ignition
circuits, Refer to Section VvV for
starter limitations.

Fuel Lewvers

Four FUEL levers (figure 1-15) are
located on the aft portion cf +the
throttle pedestal. Fuel is shutoff
at the fuel controller until the
respective FUEL lever is moved to
the ON positiorn. The FUEL LEVER
pushrod must be pressed to unlock
the lever pricr to actuation of
the lever to CON or OFF position,
Each lever is cable connected to
its respective engine fuel control
shutoff wvalve. The ON position
opens the valve to supply fuel to
the applicable engine. Movement of
each lever also controls engine
ignition when the ignition switch
is in GND STAERT & CONTIN positior.
As the lever is moved to the OFF
position, the fuel is shut off
first then ignition.




Engine Thrust keverser
System

Each engine is equipped with a
thrust reverser system {figure . 1-
13} installed in the aft section
of the engine nacelle. Reverse
thrust is equal to approximately
35% of engine forward thrust. The
system consists basically of amn
interfering ring, translating
cascades, control valve, actuating
mechanism, contrcl and indicating
circuits and indicators.

The interfering ring has the
cascade and daisy nozzle attached.
This entire unit is movable
forward and aft and is positioned
by four hydraulic actuators., When
the interfering ring, cascade and
daisy nozzle are in +the forward
position (forward thrust), the
engine exhausts through the
passageway between the daisy
nozzle and the engine centerbody.
This nozzle disperses +the engine
exhaust in a fan pattern for
externally blown flaps. When this
unit moves att (reverse thrust),
the interfering ring blocks the
passageway, exposes the cascades
so that engine exhaust c¢an be
directed through the cascades in
an upward and forward directiom.

The

thrust reverser system is
designed for two position
cperation only: stowed (forward
thrust) or extended {reverse
thrust}. Transition from forward
to reverse, and visa versa 1is
accomplished by the throttle
riggyback lever mwovement.
Hydraulic power for each engine

thrust reverser is supplied by the
hydraulic system of the respective
engine through an electrical and
mechanical valve., These two valves
provide redundant protection
against inadvertent reverser
deployment. Movement of the
reverser lever to reverse idle
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detent actuates & switch which
opens the electrically operated

valve and mechanically positions
the second valve,

Throttle cross-shaft angle stops
are 1installed +to limit reverse
thrust inflight and on the ground.
The stops are in the ground mode
with the landing gear selector in
DOWN position. The ground stops
are set to limit reverse thrust to
maximum continuous thrust (MCT) or
less during ground operation. When
the landing gear selector is
placed in the UP position, the
stops shift to the flight mode,
The flight stops are set to 1limit
reverse thrust +to approximately
40% thrust (1.4 EPR) in flight to
insure operation below the
reverser actuator structural

limits.

Engine limitations could

be exceeded if the stops

were not properly adjus-

ted. Do not exceed MCT on
tha ground or 1.4 EPPR in

flight.

Thrust Reverser Hydraulic
Pressure Lights

Four amber THFUST REV PRESS lights
{tigure 1=13), one for each thrust
reverser hydraulic systen, are
located in the overhead
annunciator panel. & light comes
on when the respective thrust
reversey electric valve is open
pressurizing the system up to the
manual valve. The THRUST REV PRESS

light circuits receive 28 vDC
power from the DC buses, The LEFT
DC bus powers lights #1 and 4

through the ENGINE THRUST FKEVERSE
PRESS LIGHT, ENG 1 and ENG 4
circuit breakers (V-11, =12} on
the EPC panel., The RIGHT DC bus
powers lights #2 and 3 through the
ENGINE THRUST REVERSE PRESS LIGHT,
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ENG 2 and ENG 32 circuit breakers
(AF-11, -12} orn the EPC panel.

Thrust Reverser Not Locked
Lights

Four amber THR REV NOT LKD lights
{ftigure 1-13), one for each thrust
reverser, are located on the
pilots' center instrument panel. A
light comes on when any one of the
locks of the related actuators are
not in the locked position. The
lights receive 28 VDC power from
the DC buses, The LEFT DC bus
powers lights #1 and 4 through the
ENGINE THRUST REVERSE INLCICATION,
ENG 1 and ENG 4 circuit Etreakers
{6~11, =-12) on the EPC panel. The
FIGHT DC bus powers lights #2 and
3 through the ENGINE THRUST
REVERSE INDICATION, ENG 2 and ENG
3 circuit breakers (AE-11, =-12) on
the EPC panel.

Thrust Reverser Extended
Lights

Four green THR REV EXTC lights
{(figure 1-13), one for each thrust
reverser, are located on the
pilots' center instrument panel,
When the reverser is fully
extended a limit switch in each
thrust reverser closes t¢ complete
a circuit to the related 1light.
The lights receive 28 VDC power
from the DC buses. The LEFT DC
tus powers lights #1 and 4 through
the ENGINE THRUST REVERSE
INDICATION, ENG 1 and ENG 4
circuit breskers (U=-11, =12) on
the EPC panel. The RIGHT L[C bus
powers lights #2 and 3 through the
ENGINE THRUST REVERSE INCICATION,
ENG 2 and ENG 3 circuit breakers
(BE-11, =12} on the EPC panel,

keverse Do Not Use
Caution Light

En amber flight REVERSER DO NOT
USE caution light (Figure 1=-13),
located on +*the pilots? center
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instrument panel, provides a means
of monitoring the thrust reverser
flight stops. The REVERSER DO NOT
USE light comes on when the
reverser flight stops are not in
the correct f£light positicon., The
iight receives 28 VDC power from
the RIGHT DC bus +through the
ENGINE THRUST REVERSER LIMITER
LIGHTS circuit breaker (AF-9).

If the REVEERSEK DO NOT
USE light is on in f£light,
the pilot should limit
reverse thrust to near
idle since the design
strength of the rev-
erser actustors may

be exceeded at high
reverse thrust,

Reverser Limited Caution
Light

An amber flight REVERSER LIMITED
light (Figure 1-13), located on
the pilots!? center instrument
panel, provides a means of
alerting the pilots of limited
reverse thrust for landing. The
REVERSER LIMITED 1light comes on
when the thrust zreverser flight
stops have not retracted and the
landing gear is down. The stops
limit the amount ot thrust
available on landing. The EKEVERSER
LIMITED 1light receives 28 vDC
power from +the RIGHT Dc bus
through the ENGINE THRUST REVERSER
LIMITER LIGHTS circuit breaker

{AF=9) . |

If the REVERSER LIMITED
light is on, thrust
reverser will be limjited

to approximately reverse
idle.

The circuit logic uses
gear handle operaticn to




actuate the flight thrust
reverser stops and gear
position to activate the
caution lights.

Thrust Reverser Cperation

When the throttle piggvback lever

is placed in +the reverse idle
peosition, two signals are
transmitted to the reverserxr

control valve. A cable rotates the
selector cam in the reverser
contreol valve and an electrical
sigral supplies electrical power
to the inlet wvalve solenoid to
open the control valve to
hydraulic pressure. 2t this time
the hydraulic pressure switch
signals the THRUST REV PRESS light
tCc come on. Simultanecusly the
hydraulic pressure will extend the

thrust reverser in the following

seqguence:

1. 2n interlock in the +thrust
reverser control valve

prevents throttle movement up
and aft of reverse idle,

2. Hydraulic pressure is directed
t0 unlock the revexrse
actuators in seguence. 2s the
lock of +the first actuator
opens, its indicator switch
signals the THR REV NOT LKD
iight to come on,

3. When the actuators are
unitocked, hydraulic fpressure
is directed to a thrust
reverser contrcel wvalve which
directs pressure to extend the

actuators +to effect reverse
thrust,

4. When the actuators are within
an inch of the extended
position, the mechanical
throttle interlock is removed
to permit piggyback lever
movement to the thrust

reverser limit stops.
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5. When the actuators have fully
externded, the feedback strikes
the deploy position switch
resuiting in de=energizing the
solenoid, shuts of f the
hydraulic pressure and turns
on the THRUST REV EXT 1light.
The reverser is held in
pesition by air loads.

2dvancing the

threottle from for-
ward flight idle,
while thrust rever-
sers are stowing may
cause the thrust re-
versers to stop in an
intermediate position.
Verify that all thrust
reverser lights are
off prior to advancing
the throttles.

When the piggyback lever is moved
down and forward out of reverse
thrust, the preceding sequence is
reversed. The actuators retract
and are locked in position by the
actuator locks, and hydraulic

pressure is vented from the
system,

Throttles

One set of four throttles are
quadrant mounted on the pedestal.
Each throttle is cable connected
to its respective engine fuel

control unit tc regulate engine
thrust. When throttles #1 or 2 are
advanced and DLC is selected and
flaps are in takeoff position the
takeoff warnirg horn will sound
intermittently. When any throttlie
is retarded to approximately IDLE
position and the landing gear is
not down, the landing gear warning

horn will sound. On top of each
throttle is +the thrust reverser
lever (piggyback style) . The

throttle must be moved +o IDLE
position before the reverse lever
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car be moved aft for reverse
thrust, On the outboard of #1 and
#4 throttles is & Direct Lift
Corntrol (DIC) thumb switch which
permits CLC operation by either
pilot. & takeoff/go-around button
is installed on #2 throttle. When
cressed it will electrically
retract the spoilers.

Engine Instruments

Engine Pressure Ratio (EPK)
Indicators

Engine Pressure Ratio {EPR}
irdicators (figure 1-+14}) are
located on the pilots center
instrument panel, The EPR
irdicator shows the ratio of low
pressure turkine exit total
cressure- to engine irlet total
pressure. Each engine is equipped
with an EPR +transmitter which
consists of a pressure ratio
sensor that 1s connected with
rressure sensing probes located in
the engine inlet and in the low
pressure turbine exit. It computes
the ratioc and +transmits the EPR
signal to the indicator. Each
indicator is equipped with a
pointer, digital readout window
and a marker, The marker and
digital readout are set by the set
knob in the face of the indicator.
The EPR 1indicators receive 115
VAC, single phase power from the
LC buses, The LEFT AC bus powers
#1 and 2 +through the ENGINE
PRESSURE RATIO, ENG 1 and ENG 2
circuit breakers (N-10, =11} on
the EPC panel. The RIGHT AC bus
powers #3 and 4 through the ENGINE
PRESSURE RATIC, ENG 3 and ENG 4
circuir breakers (Zz-10, =11) on
the EPC panel.

N1 and N2 Tachometers

Ergine N1 and N2 RPM indicators
{figure 1-14), located on the
pilots' center instrument vpanel,
indicate the speed of the fan (N1)
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and the compressocr (N2). The
indicators monitor the speeds of
the individuzl engines. Each RPM
indicator has two dials. The small
dial is graduated in 1% increments
from 0 to 9. The 1large dial is
calibrated in 2% increments marked
every 10% from 0 to 100. The N1
and N2 tachometer  systems are
self~ power generating and do rnot
require aircraft power.

Engine Exhaust Gas
Temperature (EGT)
Indicators

The exhaust temperature indicators
(figure 1-14), located on the
pilotst instrument panel,
indicates the exhaust gas
temperatures. Each indicator is
calibrated in 209 increments from
0 to 860°C &and is marked every
100¢C. The EGT indicators are
seli-power generating and do not
require aircraft power.

Fuel Flow Indicators

Fuel flow indicators (figure 1-14)
are located on the pilots!' center
instrument panel and show the
engine fuel flow rate (1000 pounds
per hour}. The indicators are
graduated in 200 pound increments
from 0 to 12,000 and are marked
every 1000 pounds. The pointers
are colored orange. L& digital
readout window shows the total
amount of fuel used by its related
engine., One FUEL USED RESET toggle
switch is used to reset all four
of the FUEL USED readout windows.
The fuel flow indiceting system
receives 115 VAC, single phase
power from the AC buses, The LEFT
AC bus Power #1 and 2 through the
FUEL FLOW, ENG 1 and ENG 2 circuit
breakers (N-7, =-8) on the EPC
panel. The RIGHT AC bhus Powers #3
and 4 through the FUEL FLOW, ENG 4
circuit breakers (z-7, -8} on the
EPC panel.
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0il Pressure Indicators

Oor. the pedestal, center forward
section, are the engine oil
pressure indicators (fiqure 1-14).
Each ©il pressure indicator is
calirrated from 0 t¢ 100 pounds
rer square inch with graduations
every 5 pounds and marks every 20
pounds. The indicators transmit
cil pressure in the distribution
lines after the main o0il filter.
The 0il gressure indicators are
powered by 28 V2C. The LEFT AC bus
powers #1 and 2 through the ENGINE
CIL. PRESSURE, ENG 1 and ENG 2
circuit breakers {(M=-10, =11y on
the EPC panel, The RIGHT AC bus
powers #3 and 4 through the ENGINE
OIL PRESSURE, ENG 3 and ENG 4
circuit breakers (Y-10, -=11) on
the EPC panel,

O0lil Temperature Indicators

Each of the four oil temperature
indicators (figure 1-14) is
calibrated in 29 increments marked
every 209C from 0 +to 170°C. The
indicators show o©il temperature
that has passed through the
fuelisoil cooler. The oil
temperature system is powered by
28 vDC. 'The LEFT DC bus supplies
#1 and 2 through +the ENGINE OIL
TEMP INDICATOR, ENG 1 and ENG 2
circuit breakers (T-7, =-8) on the
EPC panel. The RIGHT DC bus powers
#3 ard 4 through +he ENGINE OIL
TEMP INDICATOR, ENG 3 and ENG 4
circuit breakers (aD-7, =-8) on the
EPC panel.

0il Quantity Indicators

The four o0il guantity indicators
(figure 1-14) show the guantity of
usable o©il in the tank. Each
indicator is graduated in quarts
from 0 to 18 quarts with numerals
every 4 quarts, The oil quantity
indicating svstem is powered by 28
VDC. The LEFT DC bus supplies #1
and 2 through the ENGINE OIL QTY

Section I

INDICALTCR, ENG 1 and ENG 2 circuit
breakers (U=-7, =8} on the EFPFC
panel. The RIGHT DC bus powers #3
and 4 through the ENGINE OIL QTY
INDICATOR, ENG 3 and 4 circuit
breakers (AE-7, =8) on the EPC
panel.

Cil Pressure Low Caution
Lights

Four amber ENG O©IL PREES LOW
lights (figure 1-9), one for each
engine, are located on the
overhead annunciator panel. 3
light and the MASTER CARUTION
iights come on when the oil
pressure in the distribution
system decreases below
approximately 35 PSI and goes out
when the pressure increases above
38 PsSI. The OIL PRESSUERE Low
caution lights received 28 VDC
from the DC buses. The LEFT DC bus
powers #1 and 2 through the ENGINE
OIL IOW PRESSURE LIGHT, ENG 1 and
ENG 2 circuit breakers (T-9, =10}
on the EPC panel., The RIGHT DC bus
powers #3 and 4 through the ENGINE
OIL 1OW PRESSURE LIGHT, ENG 3 and
ENG 4 circuit breakers {AD-9, -10)
on the EPC panrel,

01l Filter AP Caution lights

Four amber ENG COII, FILTER AP
lights (figure 1-9), one for each
engine, are located or: the
overhead annunciator panel, A
light and the MALSTER CAUTION
lights come or. when the pressure
differential between the inlet and
outlet sides of the main oil
filter exceeds 35 PSI and goes out
when the differential pressure
decreases below 35 PSI. The ENG
QOIL FILTER AP 1light receives 28
VvDC from the DC buses. The LEFT DC
bus powers #1 and 2 through the
ENGINE OIL FILTER AP LIGHT, ENG 1
and ENG 2 circuit breakers (U=-9, =
10) on the EPC panel. The RIGHT DC
bus powers #3 and 4 through the
ENGINE ©IL FILTER AP LIGHT, ENG 3

1-013-Fev. 002 20 Feb 1976
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and ENG 4 circuit breakers
-10) on the EPC panel,

(RE-9,

Total Air Temperature Versus
EPk Indicator

2 Total Air Temperature {TAT)
versus Engine Pressure Ratio (EPR)
irdicator (figure 1-10), located
on the center instrument panel,
indicates allcocwable EPR for the
existing total air temperature,
The pressure ratio limits on these
scales do not make allowances for
engine airbleed or anti-ice 1loss,
Maximum continucus thrust (MCT)
EPR scale for the JT8D-17 engine
ratings apply at all temperatures
and altitudes,

STATIC TAKEOFF/GO-AROUND WINDOW =
The left static TakeoffsGo=-Rround
Window displavs the static takeoff
(STA-TC) white engine pressure
ratic scale, Also the yellow
pressure altitude EPR limitation
scale when NOKM is selected.

MRXIMUM CONTINUCUS THRUST WINDOW =-
The right window displays the
maximum continuous thrust (MCT)
engire pressure ratio scale.’

TOTAL AIR TEMPERATURE POINTERS -
The total air temperature
(mechanically bussed together)
pointers receive inputs from the
right TLT probe and move
vertically on the fixed TaT air
temperature scale.

SELECTOR knob - 4 three gposition
selector knob allows selection of
three sets of scales for Static
T.0. and MCT. NORM is a general
format; EDW is for EDWARDS AFE and
YUMA is for YUMA.

ENGINE FIRE DETECTION SYSTEM

The fire detection system detects
cverheating or a fire condition in
the engine nacelle and alerts +the
crew by a wvisual and’/or aural

1-014-Rev. 002 20 FeL 1976

indication. The system is dual
with two separate fire- sensing
element loops and an individual
amplifier control wunit for each
fire detection area. The detection
system in each fire area is
capable of detecting a fire
condition with one sensing element
loop ground fsulted or open. When
the sensing loops are subjected to
heat, the resistance to ground of
the loops is decreased; and, when
a preset value of resistance is

reached, +the amplifier control
unit completes the electrical
circuit to the fire warning
indicating components. Normally

both sensing element loops in an
area must be grounded or must

attain the tire condition
resistalice value before a fire
warning indication or aural

warning is produced. One fire
sensing leoop in an area will
provide adequate fire detection
for normal flight. System
integrity and operation may be
checked by simultaneous actuation
of the +two test switches which
will simulate a fire condition and
will ~cause all fire warning
indicators to be energized on a
properly operating fire dJdetection
system, 211 fire warning
indications will terminate when
the fire condition ceases or when
the integrity test is terminated
by releasing the test switches.

Engine Loops Select Switches

The ENGINE LOOPS select switches
(figure 1-15) are located in +the
overhead panel., Each ENG ILOOPS
select switch, one for each
engine, are three~ position, lever
lock type switches which select
the detection loops designated B3,
loops designated B, or BCTH loops
(& and B). The switches are
normally in BOTH position but may
be in A or B position +to perform
integrity tests or to isolate a
malfunctioning detsction c¢ircuit




so that fire detection operation
will be maintained in an area
where a fire detector circuit has
been analyzed as open or ground
faulted by an integrity check., All
I.OOPS select switches receive 28
vDC power from the BAT bus through
the ENGINE FIRE DETECTION, LOOP A
and LOOP B, ENG 1, 2, 3 and 4
circuit breakers (B-1, =2, -3, =4,
-5, ~6, =7, =8) on the pilots®
overhead panel,

Loop A and Loop E Lights

The 1COP A and LOOP B lights
(figure 1-15) are turned on by a
signal from +the applicakle fire
detection loops or from & test
circuit. If +the related LOOPS
switches are in A or B position,
only the A or B lights will come
on. If all LOOPS switches are in
BOTH position, all LOOPS lights (A
and B} will come on, A loop
signal will turn on the respective
loop 1light. 211 LOOP lights
receive 28 VDC power from the BAT
bus through the ENGINE FIRE
DETECTION, LOOF A and L.OOP B, ENG
1, 2, 3 and 4 circuit breakers (B-
1, -2, -3, -4, -5, -6, -7, -8} on
the pilots' overhead panel.

Engine Fire sShutoff Handles
lights

Four engine fire shutoff handles

{(figqure 1-15), 1leccated in the
overhead panel, have integral
warning lights. When a fire
condition is sensed in an engine
area or +the test circuits are
tested, +the zrelated ENG FIRE
shutcff handle lights and the
master ENG FIRE light comes on,
the fire warning bell rings, the

applicable engine LOOP A and LOOP
B lights and +the related fuel
lever caution lights will come on.
The ENG FIRE shutoff hardle
warning lights receive 28 vDC
power rrom the RAT bus through the
FIREX 6 FUFL LEVER LIGHTS, ENG 1,

YC=15

Section I
2, 3, 4 circuit breakers (B-10, =~
11, =12, =13) on the pilots!?

overhead panel.

Engine Fire Werning Light
and Beli

A red master ENGINE FIRE warning
light (fiqure 1-15) is located on
the left side of +the pilot's
glareshield. Wher & signal from
the engine fire detection circuits
or the test circuits is received,
the ENGINE FIFE warning light wili
come on ard the gngine fire
warning bell will ring, if an ENG

FIRE shutoff handle is in the
normal stowed ({up) position. The
engine fire warning bell can be
silenced and +the ENGINE FIRE
warning 1light extinguished by
pressing the ENGINE FIRE warning
switchs/light or actuating the

related ENG FIRE shutoff handle,
The ENGINE FIRE warning light and
bell receive 28 VDC power from the
BAT bus through the FIRE BELL and
MASTER FIRE LT circuit breaker (B-
14) on the piloets' overhead panel.

Fuel Lever Caution Lights

T™wo amber caution lights
1=-15), located in each fuel lever,
will come on for each of the
following:

{figure

1. An engine fire signal.

2. An engine is shut down with
the ENG FIRE shutoff handle
and no fire signel is present

with the fuel lever in ON.

The engine fire
system is tested.

detection

lights will go coff when:

The engine fire signal ceases
(overheat condition is gone).

The ENG FIRE shuteoff handle
has been pulled and there is
1=015=Rev.
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no engine fire and +the FUEL
LEVER is placed in OFF.

3. The engine fire detection
system test is terminated.

The fuel lever caution lights
receive 28 VDC power from the BAT
bus through the FIREX & FUEL LEVER
LIGHTS, ENG 1, ENG 2, ENG 3, ENG U
circuit breakers (B-10, -11, =~12,
-13) on the pilotst overhead
circuit kreaker panel.

Loops A Test and Loops B
Test Switches

The LOOPS A TEST and LOOPS E TEST
are two position switches (figure
1-15} that are spring~loaded to up
and momentary in TEST. The
switches are located on the
pilots' overhead panel., The left
switch (LOOPS A TEST) tests fire
detector A loops, and +the right
switch (LQOPS B TEST) tests fire
detector B loops. When both test
switches are held down, a circuit
is completed for each fire
detection area through the entire
length of both sensing lcops
detector elements in each area and
then to ground, which simulates a
fire condition. This condition
actuates the fire relays in the
amplifier control units and
completes the fire warning
irdicating circuits.

When the LOOPS select switches on
the ENG FIRE DETECT SYS panel are
in BOTH position, both LOOPS A

TEST and ICOPS B TEST switches
must held down to produce fire
warning indications and +to ring

the engine fire warning bell., The
following lights will come on:
all red ENG FIRE shutoff handles,
red master ENGINE FIRE warning
light, all amber fuel lever
caution lights, and all amber LOOP
A and LOQP B lights, If only one
switch 1s held down only the
lights on the engine fire

1-016-Rev. 001 15 Aug 1975
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detection system panel for <the
selected LOOP 2 0or ILOCP B light
will come on. When one o©or more
LOOPS select switches are in
either R or B position and both
test switches are held down, all
flight compa rtment red fire
warning lights come on and the
fire warning tell will xing, but
the non-~ selected ILOOP A or LOOP B
lights will not come On. To
produce all cockpit red fire
warning indications and cause the
fire warning bell +to ring when
only onhe test switch is held down,
all LOOPS select switches on the
engine fire detector system panel
must be placed in the same loop
position as the test switch being
used.

Fire Detection System Test
Cperational Test Procedure

1. 2pply electxical system power
and check that the applicable
circuit breaskers are in.

NOTE

Only battery bus power is
required for this test.
However, if AC power is
available set up the
electrical panel to
utilize it.

2. Verify that all four ENG LOCCP
selector switches are in BOTH.
All LOOP & and LOOF B lights
should be off.

3. Simultaneocusly hold down both
LOOPS A2 and LOOPS B TEST
switches.

4. Check that the lights in all

ENG FIRE shutoff handles, all
LOCF & and IOQOP B, master
ENGINE FIRE warning, all fuel
lever caution lights come on,
and that the fire bell rings.
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NOTE

If only one test switch
is held down, only the
respective LOOP L or
LOOP B lights will come
Ori.

5., Press and release the master
ENGINE FIRE warning light.

6. Check that the fire warning
bell stops ringing and the
master ENGINE FIRE light goes
off.

7. Release both LOOPS A and LOOPS
B TEST switches.

8. Check that all fire warning
indications terminate.

If Quring Step 4 all 1lights did
not come on and/cr bell did not
ring, identify the engine 100P &
or LOOP B light that did not come
on and continue test as follows:

9, Isclate inoperatiwve LOCP A or
LOOP B circuit by
applicable LOOPS select switch
ir operatiomal lcop position.
Maximum of one Jloop detection
area may be isolated.

10, Repeat Steps 3 through 8.
During Step 4 1lights should
come On except the isclated
LOOP A or LOOP B 1light +to
indicate a normal test., If
test is normal, continue
operation, If fire warning
irdications are not rproduced
after isolating malfunctioning
fire detection loop or loops,
system requires maintenance,

NOTE

During normal operation
if one sensing element
loop or detection circuit
ground faults, the
respective LOCP & or LOOP

placing -

Section I

B light will come on, but
the red fire warning
lights will not come on
andsoxr the fire warning
bell will not sound.

Engine Loop Circuits Fire
Detection Fault

Test Procedure Inflight ox on
Ground

If during flight or ground
operation an ENG ILOCP A or ILOOP B
light comes on but the red ENG
FIRE warning light in the
respective ENG FIRE shutoff handle
does not come on and/or the master
ENGINE FIRE warning light and/or
the bell does not ring, proceed zs
follows:

1. Place &applicable ENG LOOPS
seiect switch in the position
opposite from IOOP (A or B)
light that came on,

2, Hold down LCCPS (& or B) TEST
switch associated with loop
position selected on ENG LOOPS
select switch.

If red warning lights in
applicable ENG FIRE shutoff handle
come on and/or mastér ENGINE FIRE
warning light comes on ands/or bell
rings, relesase test switch, leave
LOOPS select switch in selected
pesition, and continue operation,

if red warning lights in
applicable ENG FIRE shutoff handle
do not come on and bell does not
ring when test switch is held, an
open circuit in the tested loop is
indicated and the LOOP 2 or B
light that came on must be assumed
t0o be a fire warning. Release the
test switch, place the ENG IOOPS
select switch t0 the position
corresponding to the LOOP (A or B)
iight that came on and follow
engine fire procedures (refer +to
EMERGENCY PRFOCEDURES, Section
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ENGINE FIRE EXTINGUISHER
SYSTEM

The engine fire
system (figure 1-16) consists of
two identical systems one for
engines 1 and 2 and the other for
engines 3 and 4 and cannot be
interconnected, Each system
consists of two fire extinguishing
agent containers, distribution
lines, and control c¢ircuits. The
extinguishing agent of a selected
container is dispensed to the
required area by operating the ENG
FIRE shutoff handle for that area.

extirguishing

Each of the four fire
extinguishing agent containers,
two in each wing, has two
electrically controlled discharge
heads. Both containers in the left
wing have one head for Engine 1
and one for Engine 2. Both
containers in the right wing have
orie head for Engine 3 and one for
Engine 4. Each container has a
pressure gage that can be viewed
through an inspection panel under
each wing about 2 feet outboard of
Erngines 1 and 4. Each container is
loaded with 10.0 pounds of agent,
is charged with nritrogen, provides
one extinguishing shot and cannot
be recharged while installed in
the aircraft,

NOTE

The engine fire extinguish-
ing system uses Bromotri=-
flucromethane (BrCF3) as an
extinguishing agent. This
agent is a non-volatile,
colerless, heavy liquid
with an odor resenbling
chloxroform, It can be
harmful to humans after
prolonged contact in vapor
or liquid form., It should
be handled with caution.

i=-018=-Rev. 003 24 Jan 1977
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Engine Fire shutoff Handle

Each ENG FIEFE shutoff handle
(figure 1=14) provides fire
warning indication and fire
extinguishing control for the
respective engine. Pulling the

respective ENG FIRE handle down
will trip the generator control
relay, shut off engine fuel and
hydraulic pumps supply. Rotating a
handle <clockwise, or CCW, will
discharge the fire extinguishing
agent from #1 or #2 container for
the related engine,

CIL SUPPLY SYSTEM

Each engine is provided with an

integral non pressure regulated
0il supply system, A gravity
filled tank with a total capacity

of 5.5 gallors and usable quantity
of 4.0 gallons 1is installed. A
sight level gage (windows} show
the full and low levels. For oil
servicing see Figure 1-102,

— TR- o~




TEMPORARY REVISION X

. SECTION I (DESCRIPTION AND OPERATION)
1. Page 1 - 018

After the "Engine Fire Shutoff Handle" and prior to the "OIL
SUPPLY SYSTEM" paragraphs, add the following:

ENGINE FAILURE DETECTION SYSTEM.

An engine failure detection system is installed in Aircraft 2.

The system provides visual and aural annunciation to alert the
pilots' of an engine failure. The engine failure detection system
utilizes the thrust management system, engine EPR's, Master Caution
system, a horn and two engine fail lights. The engine fail signal
is generated within the thrust management system when an engine EPR
decreases 0.2 EPR below the mid-value EPR. This signal then turns
on the MASTER CAUTION and ENGINE FAIL lights and energizes the
caution horn. The system is armed when the mid-value EPR is 1.2 or
more and there are no thrust reversers deployed. There is no ON-
OFF switch for the system. The system is enabled-disabled by

28 VDC from the LEFT DC bus through the ENGINE FAILURE DETECT circuit
breaker (K-7) on the EPC panel.

ENGINE FAIL LIGHTS.

Two amber ENGINE FAIL lights (flashing), one located on each pilot's
. glareshield, alerts the pilots to an engine failure.

ENGINE FAIL HORN.

A small horn is mounted near the pilot's instrument panel eyeball air
outlet. The signal that turns on the ENGINE FAIL lights also powers
the horn.

When the system is armed and an engine EPR decreases 0.2 EPR below

the mid-value EPR, the MASTER CAUTION 1ights come on, the Amber

ENGINE FAIL 1lights come on flashing, and the caution horn sounds inter-
mittently.

To cancel the lights and horn, press the Master Caution light. This
also disarms the system. The system can only be re-armed by returning
the affected EPR to within 0.2 EPR of the other engines.

The system can be tested as follows:

1. Set all 4 EPR's to 1.2 or more.

2. Retard one throttle so EPR is less than 1.2,MASTER CAUTION,
ENGINE FAIL lightsshould come on and caution horn should sound.

3. Momentarily press MASTER CAUTION light. Lights and horn should
go off.

NOTE

Advancing the throttle until the EPR is equal
to or more than the other EPR's will rearm

the system. TR 10 Page 1 Of 2 21 Feb 77
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JT8D-17 TURBOFAN ENGINE

FUEL FILTER ENGINE FUEL
TACHOMETER DIFFERENTIAL PRESSURE LOW
GENERATOR (N2 FUEL FILTER PRESSURE SWITCH SWITCH

Z““ﬁ

HYDRAULIC PUMP FUEL TEMPERATURE FU.EL_ PUMP FUEL CONTROL

BULB

Oli. PRESSURE LOW OIL DIFFERENTIAL  8TH STAGE BLEED

MANIFOL, I-JEIBGLH SRTEASGEU 3 '
ARNIN ITCH PRESSURE SWITCH [ SUR START VALVE
WARNING Sw . {BLEED VALVE MANIFOLD
INTEGRAL WITH (BLEED VALVE
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TRANSMITTER MANIFOLD)

OIL TEMPERATURE
SENSOR

FUEL/OIL CQOLER

FUEL FLOW - ' ' '
TRANSMITTER ) _
| “['-gu-u k WJ

FUEL HEAT
OIL QUANTITY _ .
CIL TANK TRANSMITTER QIL FILTER STARTER
PR5-C15-104 A
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Figure 1-7
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FLAT RATED vs FULL THROTTLE ENGINE
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ENGINE TOTAL AIR TEMPERATURE vs EPR INDICATOR

NOTES:

1. PRESSURE RATIO LIMITS ON THESE SCALES DO NOT
MAKE ALLOWANCES FOR AIR BLEED AND ENGINE
ANTI-ICE PROTECTION LOSS.

2. MAXIMUM CONTINUOUS THRUST (MCT) EPR SETTINGS
DISPLAYED ON THE TAT Vs INDICATOR FOR THE
JT8D-17 ENGINE RATINGS APPLY AT ALL TEMPERA-
TURES AND ALTITUDES.

[TOTAL AIR TEMPERATURE
| FIXED SCALE

RIGHT INDICATOR WINDOW
DISPLAYS MAXIMUM
CONTINUOUS THRUST (MCT)
ENGINE PRESSURE RATIO
SCALES.

LEFT INDICATOR WINDOW
DISPLAYS STATIC TAKEOFF
{STA-TO) ENGINE PRESSURE
RATIO SCALES.

L]

olig!

PRESSURE ALTITUDE
ENGINE PRESSURE
RATIO LIMITATION
NUMERALS (YELLOW)

+1

TOTAL AIR TEMPERATURE
(TAT) POINTERS {(MECHAN-
ICALLY BUSSED TOGETHER)

IilllIlfllltiiﬁil[lmili

+S

(0T

1}
+

§
:

i

%
ki

aliniln”
J TN

ENGINE PRESSURE RATIO
NUMERALS (WHITE)

SELECTOR KNOB (3 POSITION)

EACH POSITION DISPLAYS JT8D-17 ENGINE STATIC

TAKEOFF (STA-TO) THRUST AND JT8D-17 ENGINE

MAXIMUM CONTINUOUS THRUST (MCT). ENGINE PR5-C15-107 C
PRESSURE RATIO SCALES FOR GENERAL FORMAT

(NORM), EDWARDS AFB(EDW) AND YUMA (MCAS

YUMA). ;

Figure 1=-10
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ENGINE FUEL SYSTEM
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ENGINE CONTROL PANEL AND INDICATORS

NO.1ENG START NO.2ENG START NO.3ENG START NO.4ENG START
VALVE OPEN VALVE OPEN VALVE DPEN VALVE OPEN

Figure 1-12
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= REVERSE THRUST SYSTEM
NO.1 THRUST NO.2 THRUST NO.3 THRUST NO.4 THRUST
REV PRESS REV PRESS REV PRESS REV PRESS
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|
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S
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Figure
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ENGINE INSTRUMENTS
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] ENGINE FIRE DETECTION SYSTEM CONTROLS AND INDICATORS

PR5-C15-112
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FUEL SUPPLY SYSTEM

The fuel supply system is designed
to provide uninterrupted fuel flow
under all conditions and attitudes
encountered in normal operations.
The system permits servicing the
wing and fuselage tanks utilizing
the crossfeed manifold from a
sirgle point ir the zright wheel
pod. The aircraft is refueled
using the cockpit controls, Each
wing tank may also be serviced by
gravity feed at £ill points on the
top of each wing.

Fuel Tanks, Wing

In Ajircraft #1, the four integral
wing tanks cutboard of the
fuselage, #1 and 4 - 2900 gallons,
#2 and 3 - 2700 gallions, have a
total capacity of 11,200 gallons

(75,700 pounds at 6.76 pounds per
gallonj .
In Aircraift #2, the four integral

wing tanks (Pigqure 1-17), outboard
of +the fuselage; #1 2,200
gallors, #2 - 1,800 gallons, #3
1,800 gallons, #4 - 2,200 gallons,;
have a total usable capacity of
8,000 U,s8, gallons (54,080 pounds
gt 6.76 pounds per gallon).

Z sump drain is 1located at the
lowest inboard point of each wing
tank. The dry centerwing bay sump
drain is located at the centerline
of the aircraft and is routed
through a sight level gage located
on the right side of the fuselage.

2 drain wvalve 1is installed to
permit draining cof this gage., The
fuel couplings located in the dry
centerwing bay are shrouded and
drained through a 11ine into the
right wheel pod and overboard. The
single point fueling adapter
leakage line 1is teed into this
iine.

- Fuel Tank Vent Systen

The left wing tanks (#1 and 2) are

YC-15

Section I
vented through a piping system +o
a vent box located in +the right
wing. The right tanks (#3 and 4)

are vented in a similar manner but
to the left wirg., &an overflow
standpipe drip~free outlet on the
wing lower surface is installed in
each vent box.

The wvent 1lines are sized to
prevent excessive tank pressure
during all operating conditions of
the aircraft. Vent lines will flow
fuel overboard a2t maximum fill
rate and not overpressure the wing
structure,

Fuel Boost Pumps

Each wing tank has
purnps (FWD and AFT) (figure 1=17}
installed at the inboard end of
the tank. The inboard end of each
tank acts as a fuel reservoir,
with flapper-type flow baffles +to
maintain fuel around the boost
pumps for all normal ailrcraft
attitudes and maneuvers. Each
boost pump has adequate flow to
supply two engirnes at takeoff
rated thrust. All boost pumps are
identical anéd are interchangeable.
The forward (FWD)} boost pumps
receive 115 VAC, 3-phase power
from the LEFT AC bus +through the
FUEL BOOST PUMPS, TANK 1, 2, 3, U
FWD circuit breakers (N-1, -2, =3,
-4 and P-etc. and R=-etc,) on the
EPC panel. The AFT BOOST PUMPS
receive 115 VAC, 3-phase power
from the RIGHT AC bus through the
FUEL BOOST PUMPS, TANK (1, 2, 3,
4y AFT circuit breakers (z-1, =2,
-3, =4 and ARh-etc. and AB-etc.) on
the EPC panel,

two AC boost

Fuel Feed

Each wing tank feeds directly to

the related engine. The tank-to-
engine fuel feedlines are
interconnected by a crossfeed
manifold with electrically

operated crossfeed shutoff valves
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s0 that any erngine may be fed fuel
from ary tank. The engines will
cperate on suction feed from the
related tank, An ENG FIRE shutoff
handle actuates a guillotine-type
fuel tank fire shutoff valve which
is installed in each engine fuel
feedline on the wing front sgar.

Fuel System Controls and

Indicators
The fuel system controls and
indicators required for normal
operation and refueling of the
aircraft are in the pilots?

overhead panel, anhunciator panel,
the center instrument panel the
pedestal and on each fuselage fuel
tank.

Fuel System Fill valve

Switches

Each FUEL S8YS FILL VAILVE switch
{figure 1-18) controls the
operation of the £ill valve
connected to the crossieed

manifold. The green FILL VALVE
COPEN light (figure 1=16) comes on
when its related fill valve opens.
When the aircraft is on the
ground, each switch 1s solencid
held in the QFEN position,
ARIRCRAFT 1 in flight, the solenoid
is deactivated and the switch must
be held in the OPEN position
except when either fuselage TANK
FPUMP switch is ON. AIRCRAFT 2 in
flight, the sclenoid is activated
when the AERIAL REFUELING MASTER
or either fuselage TANK PUMP
switch is ON, When the +tank is
full the high level shutoff switch
will close the fill valve and the
switch will go to <c¢lose, Fill
valves #1 and 2 (#3 and 4) and
FILL VAIVE QPEN lights #1 and 2
(#3 ard 4) receive 28 VDC power
from +the LEFT (RIGHT) DC bus
through the FUEL FILL VALVES TANK
1 and TANK 2 (TANK 3 and T2ANK &)
circuit breskers {(T-1, =2 and B&aD-
1, =2 respectively) and the FUEL
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FILL VALVE OPEN LIGHTS TANK 1 and
TANK 2 (TEZNK 3 and TANK 4) circuit
breakers (U-1, =2 and AE-1, =2
respectively) on the EPC panel,

Fuel Tank Pump Switches
The tank pump switches (figure 1i-

18) control the operation of the
fuel boost pumps. Each tank supply

system contains two fuel boost
pumps controlled by +the switches
placarded FWD or AFT. Each FwWD
(AFT) boost pump switch receives
115 vVAC single-phase power from
the LEFT (RIGHT)}) &AC bus through

the FUEL PUMP CONTROL TANK 1, 2,

3, 4 FWD (AFT) circuit breakers
{(N-5, P-5, R~5, R=6 and Z-5, RAA-5,
AB~5, AB~6 respectively) on the

EPC panel.

Fuel Crossfeed Selectors
and Indicators

The X-FEED selectors (figure 1=18)
contrcl the operation of the
crossfeed valves, There are four
crossfeed selectors, one for each
tank. When a selecteor is placed
horizontally (the white 1line in
the selector aligns with the white
fuel line) the wvalve opens +to
route fuel from the related tank
to the crossieed manifold which
allows crossfeed operation or fuel
transfer. An amber X=FEED DISAGREE
light, one for each selector, will
monitor the positions of the wvalve
and selector. When the selector
and valve agree, the X-FEED
DISAGREE light will be off. The
fuel crossfeed valves are powered
by the DC EMERGENCY bus through
the FUEL CROSSFEED VALVES TANK 1,
2, 3, 4 circuit breakers (C+5, -6,
-7, =8} on the pilots' overhead
panel. The #1 and 2 (#3 and 4) X-
FEED DISAGREE lights receive 28
VDC power from the LEFT (RIGHT) DC
bus +through +he FUEL CROSSFEED
VALVE DISAGREE LIGHTS circuit
breakers (v-1, -2 and AF-1, =2
respectively) on the EPC panel.
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kefuel valve and Light

The REFUEL VALVE switch (fiqure 1-
18} controls the operation of the
refuel valve on the right rear
spar aft of #3 tank. When this
switch is placed in OPFEN, the
refuel wvalve opens, the amber
KEFUEL VALVF OPEN light (figure 1-
16) and the MASTER CAUTION lights
come on, allowing fuel from the
refuel adapter (SPR) to enter the
refueling piping which Jjoins +the
crossfeed manifold. The REFUEL
VALVE open operation and REFUEL
VELVE OPEN light is powered by the
LEFT DC bus through REFUEL VALVE
circuit bregker (T-3} and the
REFUEL VALVE OPEN LIGHT circuit
breaker (T-4) on the EPC panel.
The REFUEL VALVE close operation
is powered by the BAT BUS through
the REFUEL VALVE CLOSE circuit
breaker (B=20) on the pilots?
overhead panel,

Pressure Low Lights

Low erigine inlet fuel pressure is
monitored by the related amber
PRESS LOW caution light (figure 1-
18) on the fuel panel, When the
fuel pressure is less than 5 PSI,
the related PRESS 1OW 1light and
+he MASTER CAUTION lights will
come on. The #1 and 2 (#3 and &)
fuel PRESS LOW lights are powered
by the LEFT (RIGET) DC bus through
the ENGINE FUEL PRESS LOW LIGHT,
ENG 1 and ENG 2 (ENG 3 and ENG 4)
circuit breakers (U-5, -6 and AE-
5, ~6 respectively) on +the EPC
panel.

Fuel Heat Switches

Four FUEL HEAT switches (figure 1-
11}, one for each engine, are
located on the pilots? overhead
panel. Each switch controls the
respective engine 13th stage bleed
air valve which directs hot air
through the engine air/fuel heat

A{figure 1-19)
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exchanger. Placing a switch in the
momentary ON position energizes a
timer for one minute, which
electrically opens the respective
bleed air wvalve. The FUEL HEAT
switches ENG #1 and 2 (#3 and d)
receives 115 VAC, single phase
power from the LEFT (RIGHT) AC BUS
through the FUEL HEAT, ENG 1 and
ENG 2 (ENG 3 and ENG U} circuit
breakers (R-7, =8 and &AaB=-7, -8
respectively) on the EPC panel.

Fuel Filter Pressure
Drop Lights

If a fuel filter becomes clogged
or restricted, the related ambexr
FUEL FILTER PRESS DROP caution
light (figure 1-11) and the MASTER
CAUTION lights come on. The lights
for Engines 1 and 2 (3 and 4} are
powered by the LEFT (RIGHT} DC BUS
through the ENGINE FUEL FILTER
PRESS DROP LIGHT ENG 1 and ENG 2
{ENG 3 and ENG 4) circuit breakers
{(v-5, -6 and AF=5, -6
respectively}) on the EPC panel,

Fire Shutoff Handles

Four ENG FIRE shutoff handles
(figure 1-15), one for each
engine, are located in the pilotst
overhead panel. Each handle is
cable connected to its respective
engine fuel line fire shutoff
valve at the wing front spar. When
a handle is pulled down the fuel

fire shutoff valve closes,
stopping fuel +to th respective
engine. :

Fuel Quantity Indicators

Capacitance-type probes in each
fuel tarnk provide input signals to
the respective FUEL QTY indicator
located on the
pilots forward pedestal,

All indicators are digital readout
type. A test button on each
indicator is wused to test the
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system. When the
cressed, the fuel guantity
indicator will decrease toward
zero, also the totzl fuel gquantity
indicator will show a decrease.
When released, the indjicators will
return to the pretest wvalue., The
system 1is calibrated, based on a
fuel density of 6.76 pecunds per
gallon and indicates fuel in
pounds. The fuel quantity
indicators receive 115 VAC, single
phase power from the AC buses.
Irdicators #1 and 2 (#3 and 4) are
powered by the LEFT (RIGHT) AC Bus
through the FUEL QUANTITY, TANK 1
and TENK 2 (TANK 3 and TANK 4)
circuit breakers (P-7, -8 and An=-
7, =8 respectively) on the EPC
panel,

button is

L comkination TOTAL FUEL (QTY and
GROSS WEIGHT indicator (figure 1=
19), 1located on the center
instrument panel, is connected to
the individual wing fuel tank
indicators. It deces not include
fuselage tank fuel., It consists of
& stationary inner dial calikrated
from £ to F in 1/4 increments. &
cpeointer indicates the sun of the
individual quantities on this
dial., Also the sum is displaved in
the digital window. The moveable
coutside dial is graduated in
thousands of pounds and is rotated
to set +the zero fuel weight
adjacent t¢ E on the inside dial.
When the aircrzft is fueled, the
pointer will indicate the gross
weight on the outside dial and the
guarters of fuel on +the inside
disl, The total fuel quantity
indicator receives 115 VAC, single
phase power from the LEFT AC bus
through the FUEL QUANTITY
TOTRLIZER circuit breaker (P-6) on
the EPC panel.

NOTE
The TOTAL FUEL QTY indica=
tor will reflect errors of
any and all individual FUEZL
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QOTY indicators that are
malfunctioning. The opera-
tive FUEL QTY indicator may
be used with the FUEL FLOW
indicators to determine the
amount of fuel remaining.

Fuel Temperature Indicators

The aircraft hLes two dual FUEL
TEMP indicators (figure 1«19}, one
for Engines 1 and 2, and the other
for Engines 3 and #, located on
the flight test engineer's panel,
Each indicates fuel temperature in
degrees centigrade of the
respective engine on scales
graduated in 10°C increments from
-60 to +480°C. Each engine has &
fuel temperature probe located in
the fuel line prior to the filter
and fuel control unit which
Signals the respective pointer on
the indicator. Due to the location
of the fuel temperature probe,
the indicated fuel temperature is
approximately 10?2 higher than the
fuel in the tank. The FUEL TEMP
indicators receive 28 VDC power
from the DC buses., The LEFT
(RIGHT) DC Bus powers #1 and 2 ({#3
and 4) through +the ENGINE FUEL
TEMP INDICATOE, ENG 1 and ENG 2
(ENG 3 and ENG #4) circuit breakers
(T=5, -6 and AD=-5, -6
ragspectively) on the EPC panel,

Fuel System, Fuselage

A fuselage fuel system can be
installed in the aircraft. The
system consists of two 1800 galleon
tanks, fuelirg manifold, £i1ll
valves, vent maniiold, boost
pumps, controls aznd indicators,

Fuel Tank, Fuselage

Twe 1800 gallon tanks, mounted
side by side on c¢radles, can be
installed in the cargo area. These
tanks are secured in place by the
-4A Dual ERail Cargo Handling
System., A combination refueling
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gnd fuel manifold provides a means
of refueling the tanks and wusing
the fuel from the tanks. For
refueling, fuel flow is from the
SPRK to +the tank £ill valves
(figure 1-17). For fuel usage,
fuel flow is from the tanks
through the same manifold ' through
the refuel valve into the wing
tank refueling manifold. Each tank
has one £fill valve; controls are

onn the tank fuel £ill control.

panel. The fuselage tanks are
vented through one vent valve to
the wing tanks vent manifold.,

Fuel Tank Pump Switches,
Fuselage

Two (ON-OFF) TANK PUMP switches
{(figure 1-19), 1located on the
forward pedestal, control the tank
boost pumps 1in the rescective
tank. The 1left (right) switch
receives 28 VDC power frem the
LEFPT (RIGHT) DC bus through the
FUEL PUMFP CONTROL FUSELAGE LEFT
(RIGHT) circuit breaker (V-3 and
AD=3 respectively).

Fuel Tank Empty ILight,
Fuselage

Two amber TANK EMPTY lights
(figure 1-19), located on the
forward pedestal, alert the pilots
that the respective fuselage tank
is empty. When fuel pressure is
less than 8 PsI, the TANK EMPTY
light comes on, Both TANK EMPTY
lights receive 28 VDC power from
the RIGHT DC bus through the FUEL
TANK EMPTY LIGHT FUSELAGE circuit
kreaker (AE-3).

Fuel Controls and
Indicators, Fuselage Tank

There are three fuselage tank
control panels, one en each
tuselage tank and one on the
pilotst forward pedestal. The
fuselage tank control panels are
used to fuel the fuselage tanks.

The pilots? pedestal
control panel is the
control for using the fuel.

fuselage
primary

Fuel Quantity Indicators,
Fuselage

Probes in each tank provide input
signals to +the respective FUEL
QUANTITY indicator (figure 1-19)
located on the pilots' forward
pedestal. An INDICATOR TEST button
is used t0 test the system. When
the button is pressed, +the fuel
quantity indicator will decrease
toward zero. The left {right) FUEL
QUANTITY indicator receives 115
VAC single phase power from the
LEFT (RIGHT} AC bus through the
FUEL QUANTITY FUSELAGE TANK LEFT
(RIGHT) circuit breaker (N-6 and
Z=-6 respectively}.

NOTE

Fuselage fuel is not indi-
cated on the tctalizer. If
fuselage fuel is aboard,
set the outer bezel to
indicate present gross
weight adjacent to the
totalizer pointer, The
pointer will then indicate
the existing gross weight
as long as fuselage fuel
is not used. When the
fuselage tanks are empty,
set zero fuel weight
adjacent tc the "E" on

the innexr scale, While

the fuselage fuel is

being transferred,
disregard the outer bezel
reading.

Fuel System Operation
and Management

Fuel normally feeds from each wing
tank to its «respective engine.
Crossfeed operation permits
operating any engine from any
tank. Transter operation permits
the transfer of fuel from one wing
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tank to another.

NOTE

Before or after engine
start, all fuel boost pumps
may be individually checked
to verify pump operation.

Fuel Usage

1.

Fuel X-FEED
CLOSED.

selectors {4) -

2. Start engines with both boost
pumps in each wing tank ON,
NPRESS LOW" lights (4) should
be off.

3. For takeoff, verify both boost
pumps are ON in each wing
tank.

4, REFUEL VARLVE OPEN switch -
CLOSED.

REFUEL VALVE CPEN light should
be CFF.

5. CcContinue flight with both
boost pumps on.

Crossfeed Operaticn

1. Check that both boost pumps

3.

1=034-Rev, 001

are ON in the supplying tank.

Rotate the desired X=FEED
selectors (clockwise) o OPEN
{one for the suprly and one
for receiving). The X=FEED
DISAGREE lights should flicker

or. then off when the walves
open,
Turn off both  boost pumg

switches for the ENG which is
receiving X-FEED fuel. Monitor
the fuel gages,

When crossfeed operation is no

longer desired, turn on both
boost pumps in the ENG/TANK
receiving fuel, PRESS  LOW

15 Aug 1975

5.

light may flicker on then off
once,

Rotate the desired X-FEED
selectors {(counterclockwise)
to the closed position., The X-
FEED DISAGREE lights should
flicker on then off when the
valves close,

Fuel Transfer COperation

1.

2.

5.

Check that both boost punps
are ON in the supplying tark.

Rotate {clockwise) the
supplying tank X=-FEED selector
to OPEN. The X=-FEED LCISAGREE
light should come on and go
off wher. the valve opens.

Hold +the desired (RECEIVING
tank) FUEL FILL VALVE switch
t0 the OPEN position, The
related FILL VALVE OPEN 1light
should come on when the wvalve
opens.

Monitor +the
indicators.

fuel quantity

When the desired amount of
fuel has Dbeen transferred,
release the FUEL FILL VALVE
switch. The related FILL VALVE
OPEN light will go off when

the valve closes,

Rotate (counterclockwise) the
supplying tank X-FEED selector
to CILOSE. The X=FEED TCISAGRFE
light should come on and go
off when the valve closes,

Fuel Transfer Operation,
Fuselage Tank

1.

2'

Check that wing tank
supply system is normal.

fuel

Turn ON the desired TANK PUMP
switch(es)

Cpen the REFUEL VALVE. The
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KEFUEL VALVE OPEN light should
come on.

4. Place the desired (Feceiving
Tank) FUEL S35Y¥YS FILL VALLVE
switch to OPEN. The FILL VALVE
QPEN light should come on when
the wvalve opens,

NOTE

The £ill valve switches
will remain in OPEN, when
either or both fuselage
TANK PUMP switches is ON.
Also in aircraft 2 the
Aerial kefueling Master
switch in ON will do the
same thing,

5. Monitor the fuel
indicators.

guantity

6. When +the desired amount of
fuel has been transferred or
the TANK EMPTY light is ON,
place the FILL VAIVE switches
in CLOSE. The related FILL
VALVE CPEN light will go off
when the fill valve closes,

Fuel Heat Operation

Fuel heat may be used to prevent
or remove ice at the engine fuel
filter, fuel control and fuel
lines., Fuel heat should be turned
on if FUEL FILTER PRESS DRCF light
comes on.

NQTE

Fuel heat should ke turned
on for 1 minute just prior
to takeoff if the indicated
fuel temperature is 10°C or
helow,

Fuel heat should not Le
used during takeoff to
ensure that engine thrust
is not diminished by un=-
necessary extraction of
engine bleed air.

Section I

Fuel heat should be turned
on any time within 10 min-
utes after the FUEL FILTER
PRESS DROP light comes on.

Do not exceed oil tempera-
ture limitations by
excessive use of fuel heat.

If the FUEL FILTER PREESS
DROP light comes on when
the fuel temperature is
above 159C, the cause may
be due to fuel filter
clogging by solid contami--
nents other than ice.
Continued engine operation
is permissible if engine
oil temperature is main-
taired within normal limits.

1. Place the FUEL HEAT switches
in ON and release,

NOTE

If the fuel heat timer
fails and causes continucus
heat to be applied, fuel
heat may be disconnected by
pulling the applicable
circuit brezker on the LEFT
or RIGHT AC bus FUEL HEAT
(rR-7, =-8) or (aB~7, -8) on
EPC panel.

2. If FUEL FILTER PRESS DROP
light does rnot go off and fuel
temperature is below 150cC,
repeat Step 1.

Single-Point Ground
Refueling

The controls and indicators for
fueling are iocated on the pilots!?
overhead panel and the pedestal.

Pressure fueling is normally
accomplished with electrical
power. Fuel flow, through the

single point fuel adapter (figure
1=17), 1s directed +through the
refuel Valve into +the crossfeed
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manifeld to each wing tank fuel
system £ill walve, Fuel £fill
shutoff float switches, grovided
in each wing tank, automatically
close the respective fuel £ill
vaelve when the wing tank is full.
when the tanks are keing fueled to
less than maximum capacity, the
fuel valves must be closed
individually, when the desired
fuel quantity in esch wing tank is
attained, Fuselage fuel tank fuel
flow through the sSPR, figure 1-17
, is directed through the fuselage
tank manifeold to each tank £fill
valve. The £ill valves are
controlled by switches on the
fuselage fuel £ill control panel.

Refueling is restricted until
the brake temperatures are

205°C or less. (Below flash
point of JP=5}.

Gravity Fueling

The wing fuel tanks can be gravity
fueled through the overwing £filil
cap on the top of each wing tank.

Lerial Refueling System
(Rircraft 42 only)

The aerial refueling system
provides a means of refueling
tanks from a boom-type tanker

aircraft. Fuel is transferred from
the tanker koom through a
receptacle located on top o©f the
aircraft above the flight test

engineert's station {fuselage
station 310, centerline of
aircraft). Fuel from the
receptacile flows through an

isclation valve to the crossfeed
manifold and into +the aircraft
tanks through the £il1l valves. The
aerial refueling system consists
of & universal air refueling
receptacle slipway installation,
fuel lines controls and
irdicators.
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Universal Bir Refueling
Receptacle Slipway Instal-
lation

This installation provides a
standard refueling package for
USAF aircraft. It c¢onsists of a
hydraulically actuated slipway
door, fuel receptacle, lights and
housing structure, When the door
is closed, the receptacle is
covered., When the door is opened,
the door moves forward and down
forming a slipway for guiding the
boom into the receptacle., Also two
lights come on for illumination.

2erial Refueling Control
Panel

2n aerial REFUELING CONTROL panel
(figure 1-20), located on the 422
bulkhead, provides a means of
contrelling  the system, It
consists of the fellowing:

Refuel Master Switch

& guarded, two position (CN-OFF)
REFUEL MASTER switch (figure 1=-20)
provides electrical power for the
aerial refueling operation. When
in ON, #1 hydraulic system
pressure is ported to the manifold
control valve, Also, the left and
right receptacle lights come on.

Manual Release Control
Handle

A MANUAL RELEASE CONTROL HZENDLE
(figure 1-20})}, located above the
aerial refueling control panel,
provides a meens of opening and
closing the slipway door. Rotating
{CCW} to unlock &and pulling the
handle, wunlatches the door and
hydraulically opens the slipway
door., Pushing +the handle closes
the slipway door then rotating
{CW)} the handle locks the door,

Isolation Valve Switch




"' A two

YC=13

position {OCPEN-CLOSE)
ISCLATION VALVE switch (figure 1=
20) , located on the AERIAL
KEFUELING CONTROL panel, provides
a means of controlling the
isclation valve. When in OPEN, the
valve is open allowing fuel to
enter the fuel crossfeed manifold.
When in CLOSE, the valve is closed
isolating the crossfeed manifold
from the receptacle.

Lrain Valve Selector Switch

2 two position (OPEN-CLOSE) DRAIN
VALVE switch {(figure 1-20) .
located on the AIR REFUEL CONTROL
panel, provides a means of
draining the fuel trapped 1in the
line between +the receptacle and
isclation valve into tank #2. It
normally takes 5 minutes to drain
this 1line.

2erial Refueling Disconnect
Switch

Two aerial refueling disconnect
pushbutton type switches (figure
1-20) , installed on +the outboard
horn of each pilotts control
wheel, provides a means of
discomnecting the boom from the
receptacle, When pressed, the
latching mechanism unlatches
allowing the boom to ke withdrawn
trom the receptacle,

Dooxr Not Locked Light

tn amcer DOOR NOT ILOCKED light
(figure 1-20 )}, located on the
AERIAL REFUELING CONTROIL panel,
comes on when the slipway door is
unlocked. The DOOR NOT LOCKED
light receives 28 VDC power from
the LEFT DC bus through +the AIR
REFUEL CONTROL circuit breaker (U-
3)-

keady Light

Two blue READY lights (figure I1-

Section I

20), one lccated on the AERIAL
REFUELING CONTROL panel and the
other on the pilots! overhead
panel, signals the crew that the
slipway door is down and latched,
signifying that +the door is in
position for the boom. The KEADY
lights receive 28 VDC power from
the LEFT DC bus +throcugh thne AIR
REFUEL CONTROL circuit breaker (U-
3}.

Latched Lights

Two green LETCHED lights (figure
1=20), one located on the AERILL
REFUELING CONTROL panel and the
other on the pilots! overhead
panel, signals the crew that the
boom is latched in the receptacle.
This latching mechanism is
automatic. When the green LATCHED
lights come on, the blue READY
lights should go off. The ILATCHED
lights receive 28 VDC power from
the LEFT DC bus +through +the AIR
REFUEL CONTROL circuit breaker (U-
3).

Isolation Valves Open Light

An amber ISCIATION VAIVE OPEN
light (figure 1-20), located on
the AERIAL EEFUELING CONTRCL
panel, provides 3 means of
monitoring the isolation valve.
When on, the isolation wvalve is

-open. Wwhen off, the wvalve is

closed, The ISOLATION VALVE OPEN
light receives 28 VDC power from
the LE¥T DC bus through the AIR
REFUEL VALVES circuit breaker (U-
4.

Drain Valve Open Light

An amber DRAIN VALVE OPEN light
(figure 1-20), locsted on the
AERIAL REFUELING CONTROL panel,
provides a means cof monitoring the
drain valve. When on, it signifies
that the drain valve is open. When
off, the wvalve i1is closed. The
DRAIN VAIVE OPEN light receives 28

1-037~Rev. 001 15 Bug 1975
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VDC power from +the IEFT DC bus
through the AIR REFUEL VALVES
circuit breaker (U=-4).

2ir Refuel Valve Open Light

En amber AIR REFUEL VALVE OPEN
iight (figure 1-20), located in
the fuel panel on the rilots!
overhead panel, provides a means
for the pilots +to monitor the
position of the isolation wvalve.
When either the isolation valve or
drain wvalve is open, the AIR
KEFUEL VALVE OPEN 1ight and the
MASTER CAUTION lights come on. The
ATFE EREFUEL VALVE OPEN light
receives 28 VD¢ from the LEFT DC
bus through the AIR REFUEL VALVES
circuit breaker (U-4).

Cisconnect Light

En amber DISCONNECT light (figure
1-20), located on the pilots?
overhead panel, signals the pilots
when the toggle latch is
discennected from the boom. When
the A/R disconnect button is
pressed, the toggle latch
disconnects from +the boom, +the
LATCHED light goes out and the
DISCONNECT light comes on. It will
remain on as long as the
disconnect button is held.
keleasing the disconnect button,
causes the DISCONNECT light to go
octff and the READY 1light +to come
on, The DISCONNECT light will also
come on when the pressure in the
refueling manifold becomes
excessive causing the toggle latch
to disconnect from the boom. The
LISCONNECT light receives 28 VIC
power from the LEFT DC bus through
the AIR EREFUEL CONTROL c¢ircuit
breaker (U-3).

zerial rRefueling Operation

Use only the minimum electrical
equipment and systems necessary to
safely accomplish refueling and
return to base in +the event of

1-038~Rev. 003 24 Jan 1977
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damage or failure which would
result ir fuel vapor in the flight
compartment.,

Prior to initiating
Refueling Cperations:

Aerial
Rotate the

IFF MASTER selector switch gols)
STBY,; oOpen the LANDING GEAR
WARNING (V=16) circuit breaker;
turn off the kadar Beacon and HF
radio.

When the tanker andg receiver
aircraft have rendezvoused;
communication has been

established; and when cleared for
aerial refueling, proceed as
follows:

1. Check that all the fuel
circuit breakers are closed.

Air Refuel Control: U-3

Air Refuel Valve: U=-4§

Fuel Cross Feed Valves: C=-5, =
6, =7, =8

Fuel Cross Feed Disagree
v-1, =2, AF=-1, =2

Fuel Fill valves: T-1, =2, RD=-
1, =2

Fuel Fill valves Open Lts: U=
1, =2, AE=-1, =2

Refuel Valve: T-3

Refuel Valve Open Lt: T=-4
Refuel Valve Close: B=-290
Ffuel Quantity: p-7, -8,
-8

Lts:

AA-?'

2. Check that SCAS ENGAGE circuit
breaker (F=-10) is closed:

NOTE

The aerial refuel-

ing system will not
operate when the SCAS
ENGAGE circuit breaker
is oper.

3. Check that all X-FEED valve
selectors (4) are closed., X=-
FEED DISAGREE lights (4) are
off.
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Place FEFUEL MASTER switch
(located on bulkhead at
station 422) in ON. This turns

on the slipway white
illumination lights and arms
the ground REFUEL VALVE
switch.

Rotate (CCW) and pull out
MZNUAL RELEASE CONTRCL HANDLE
then rotate (CW) to lock
handle out. This opens the

slipway doors.

Do not operate when
refueling boon is
latched because it

could damage the
slipway doors.,

The aircraft should be in the
PRE CONTRLCT position.
Press and release the AR
tutton {(placarded single SCAS
disconnect), located on
outkoard horn of sach control
wheel, The amber DISCONNECT
light should go ofi and the
blue READY lights should come
On.
NOTE

During Zerial Refuel-

ing Operaticn, do not

use single SCAS.

If in single SCAS

operation and the AR

disconnect button is

pressed, it will zlso

disconnect the SCZS

as this button has a

dual function.
The aircraft should be in the
CONTACT position.
If refueling is desired:
Place ISOLATION VALVE switch

8.

10,

Section I

in OPEN. These amber 1lights
come on: ISOLATION VALVE OPEN
and AIR REFUEL VELVE OPEN.

The system is now ready for
contact {(wet or dry).

NOTE

When cconnected, the
blue FERDY lights go
off ard the green
LATCHED lights comes
on. Notify the tank-
er NOT to¢ transfer
fuel until regquested
by receiver.

Place the desired FILL VALVE
switches in OPEN. The
respective green FILL VALVE
QPEN light should come on.

After contact, the aircraft
should be flown to the
REFUELING POSITIOHN.

Regquest the tanker to commencs
normal fuel transfer. (Noxrmal
rate is approximately 3800 ppm

- 55 PSI with two tanker
pumps) .

Monitor +the fuel quantity.
wWhen any tank guantity

indicates 10,000 pounds, place
#1 and 4 (outboard tanks) FILL
VALVE switches in CLOSE, one a

time. When Tank #2 and 3
{inboaxrd tanks) quantity
indicates 11,500 pounds
maximum, place the respective
FILL VALVE switch in CLOSE,

The associasted FILL VAILVE OPEN
light should go off.

NOTE

If any FILL VAIVE
OPEN light does not
go off, place the
Isclation valve
switch in CLOSE

and discontinue

1-03%=-Rev., 003 24 Jan 1977
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the refueling.

As +the other inboard tank
quarntity approaches 11,000
pounds, place #1 and 4 FILL
VALVE switches in OPEN. Wwhen
the inkoard quantity indicates
11,500 pounds, rlace the
respective inboard FILL VALVE
switch in CIOSE. The
associated FILL VALVE OPEN
light should go off. BAs each
outboard tank quantity
approaches 14,000 pounds
maximum, place the respective
FILL VALVE switch in CLOSE.
The associated FILL VALVE OPEN
light should go off.

Closing two ore more
FILL VALVES simultan-

eously could cause a
disconnect, :

If the fuselage tanks are to
be refueled, proceed as
follows:

a. Place REFUEL VAIVE switch
in OPEN. The amber REFUEL
VALVE CPEN ligh should
come on., This allows fuel
into the fuselage tank
manifold. Open the control
box cover (located in +the
left rear corner of each

tank). Tanks may be
refueled individually or
simultaneously. Place

MASTER switch in ON. This
should turn on the light
for illumination. Rotate
LEVEL CONTROL VALVE switch
to OPEN, The £fill wvalve is
open and the fuselage tank
can now be refueled. When
the fuel quantity
indicates 11,000 pounds
maximum, rotate the LEVEL
CONTROL VALVE to CLOSE.

1-040-Rev, 003 24 Jan 1977

NOTE
If the fill
valve does not
close, fuel can=-
not be transfer-
red from the
fuselage tank.

TO terminate refueling if <the
fill wvalve does not close,
rotate the manual shut-off
valve to CLOSE. Manual shut-~
off valve is painted red ard
located on  top of each
fuselage tank.,

In order to use fuel from +the
tank, this manual shut-off
valve must be rotated to OPEN,

. Refuel the other fuselage
tank in a like manner,

g. Place +the REFUEL VALVE
switch in CLOSE. The amber
REFUEL VALVE OPEN light
goes off, This isolates
the fuselage tanks from
the refuel/s crossfeed
manifold,

When a disconnect is desired:

11. Press +he AR disconnect
button twice. Pirst it
disconnects the boom and
the DISCONNECT light comes
on. Second press, the
DISCONNECT light goes off
arnd the blue READY lights
coOme On.

NOTE

Pause a short
time between
presses to per=
mit the boom to
actually discon-
nect from the
receptacle,

The system is ready for
another contact, go to action
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8 after connected or to
terminate refueling proceed:

12. Place the ISCIATICN VALVE
switch in CLOSE. The
ISOLATION VALVE OPEN and
AIR REFUEL VELVE OPEN
lights should go off.

13. Place +the DRAIN VELVE
switch in OPEN. The amber
DRAIN VERLVE OQPEN light
should come on.

NOTES

It takes approx-
mately 5 minputes
to drain this
line (into tank
#2) .

The AIR REFUEL
VALVE OPEN light
comes on, alert-
ing the pilots
that a valve is
still open in the
AERIAL REFUEL
manifold.

14. Unlock by rotating (CCW)
t+he MANUAL RELESE CONTROL
HANDLE, push in and lock
it in by rotating (CW).
The READY lights should go
off. This retracts the
receptacie and closes +the
slipway doors.

15. Place the CRAIN VAIVE
switch in CLOSE. The DRAIN
VAILVE OPEN and AIER REFUEL
VALVE OPEN 1lights should
go OFF.

16, Place +the REFUEL MASTER
switch in off. 211 +the
refueling lights stiould be
off.

NGTE

When the DRAIN

Section I

VALVE switch is
ON and the REFUEL
MEASTER switch is
OFF, the MASTER
CAUTION lights
will come on.

17. kKotate the IFF MASTER

selector switch to NORM.
Close the LANDING GEAR
WARNING {V=-16) circuit
breaker. As desired, +turn
on the Radar Beacon and HF
radio.

1-041~Rev, 003 24 Jan 1977
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B FUEL SYSTEM CONTROLS AND INDICATORS

FUEL SYS 1
FILL VALVE
CLOSE

L

TANK PUNP

FWD

-FUEL HEAT
¥ ENG
OFF

e

From PilotManuals.com / RareAviation.com

FUEL SYS 2
" FILL VALVE
CLOSE

FWD

- FUEL HEAT

H2 ENG
OFF

TANK PUMP
AFT

FUEL SYS 3
FILL VALVE
CLOSE

]

L/

ST OPEN

TANK PUMP
FWD BET

REFUEL VALVE
CLASE
(®)
ko3 i
OPEN .

O | [
15 i T' A OFF

i L e N

Figure 1-18
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FUEL HEAT

~ FUEL SYS 4
FILL VALVE
CLOSE

TANK PUMP
FWD AFT

OFF

FUEL HEAT
#4 ENB
OFF

@

oN PR5-C15-115

15 Rug 1975
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FUEL QUANTITY CONTROLS AND INDICATORS

FUEL ° = . N F
QUANBITY
.:—:—,2 Lo 000 o5 .
! “f

LEFT TANK RIGHT TARK

IRBICATOR
TEST

EMPTY

FLT TEST ENGPNL
PR5-C15-116C

Figure 1=-19
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AERIAL REFUELING CONTROLS AND INDICATORS

) CAUTIN
. DO NOT OPERATE
i ; 0 0 WHEN REFUELING
FUEL SYS 2 3 d i
FILL VALVE E}JLELL\?:E\?E J bkl . N BOOM IS ENGAGED
CLOSE CLOSE : N & & & &
AIR REFUEL (g SO ;
VALVE OPEN
OPEN N PEN | RO
N\
FILL VALVE HLCﬁgth
OPEN oP

AERIAL REFUEL

READY

LATCHED

DIS-
CONNECT

From PilotManuals.com / RareAviation.com

ACFT NO. 2 ONLY

PR5-C15-219 A
STA.
422

Figure 1-20
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PNEUMATIC POWER SUPPLY
SYSTEM

The pneumatic system provides
pressurized air from Engine #3 forxr
engine starting and for operation
of the air conditioning system
{(figure 1-21). There are nine
functional components which
control and monitor the pneumatic
system:

Pressure Requlator Valve
Augmentation Valve

8th Stage Check Vvalve
Flow Control Valve

600°F Sensor

#3 PYLON DUCT FAIL Light
DuCT FAIL Light

Prieumatic Pressure Sensor
Pneumatic Switch

For ground operation and engine
starting, pneumatic pressure is
supplied by external pheumatic
source ©or by an operating Engine
3. A ground pneumatic connector is
located in the right wheel pod.
This connector supplies rpneumatic
pressure +0 the interconnecting
manifold between the pressure
regulator valve and flow control
valve.

NOTE

Before attempting to start
engine 3, the PNEUMATIC
switch must be in ENG START.

Inflight, pneumatic pressure is
supplied by the 8th andsor 13th
stage compressor of Engine 3.
There are ne provisions for
preumatics from the other engines.

Pressure kegulator Valve

The pressure regulator valve is
mourted in Engine #3 pylon, just
downstream of the B8th and 13th
stage bleed lines intersection, It
will reduce any upstream supplied
pressure to 27 PSIG and will

1-046~Rev, 002 20 Fek 1976
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shutoff all flow when the
PNEUMATIC switch is placed in +the
QFF position. There is a scolenoid
operated valve in the downstream
pressure sense line of this wvalve
which, when energized by placing
the PNEUMATIC switch in the ENG
START position, will zrelease all
pressure in this sense line and
cause the regulator wvalve to go
full open. This will permit a
free flow of air through the valve
in eitheyr direction. The pressure
regulator valve is powered by the
DC EMER BUS through a PNEU PRESS
REG VALVE circuit breaker (C=20)
on the pilotst* overhead panel.

ugmentation Valve
The augmentation valve allows flow

of 13th stage bleed air when the
Bth stage compressor will not meet

the demands of the air
conditioning unit. For air
conditioning operation, the

augmentation wvalve will remain
closed when 8th stage pressure is
above 18 PSI. If 8th stage
pressure is below this point, the
augmentation valve will open and
regqulate the flow o©f 13th stage
bleed air +to wmaintain 18 PsSI.
Automatic control of the
augmentation valve for air
conditioning operation occurs when
the PNEUMATIC switch is in the AIR
COND position. The augmentation
valve 1s powered from the LEFT DC
BUS through +the AIR COND FLOW
CONTROL & AUG VALVES circuit
breaker (T-19) or the EPC panel.

8th Stage Check Valve

A check Valve ir the 8th stage
line prevents reverse flow when
the pressure downstream of the
check valve is higher than the 8th
stage.

Flow Control Valve

The flow control valve is mounted
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in +the right wheel pod, just
upstream of the bleed air
connection to the air conditioning
unit. It normally controls +the
flow of air into the air
conditioning unit and acts as a
shutoff valve when the pneumatic
switch is rplaced in either the OFF
or ENG START positions. The fliow
contrel valve receives 28 vDC
power from the LEFT DC bus through
the AIR COND FLOW CONTROL & AUG
VRALVES circuit breaker (T-19).

6009F Sensor

g3 SENnSOr (figure 1-21) is
installed in the pneumatic
marifold downstream of Engine #3
pressure regulator valve. This
sensor will illuminate +the amber
EIR COND SPLY TFMP HIGH light, on
the overhead annunciator panel and
the MASTER CAUTION 1lights should
the bleed air temperature reach
6009F, The AIR COND SPLY TEMP HIGH
light receives 28 VDC power from
the LEFT DC bus through +the AIR
COND SUPPLY HIGH TEMP LIGHT
¢circuit breaker (T-18) on the EPC
panel.

#3 Pylon Duct Fail Warning
Light

: red #3 PYLON DUCT FAIL warning
light (figure 1-23), located in
the overhead annuncjiator panel,
alerts the pilots of pylon duct
failure., When the pylon pressure
exceeds approximately 4 PSIG, the
pylon pressure relief door opens
and turns on +the #3 PYION DUCT
FAIL and MRSTEEK WARNING lights.
The #3 PYLON DUCT FAIL light
receives 28 VDC power from +the
LEFT DC bus through the #3 PYLCN
DUCT FAIL circuit breaker (U~18).

DUCT FAIL Light
2 red DUCT FAIL warning 1light

(figure 1-21), located in the
overhead annunciator panel, warns

Section I

the pilot of a pneumatic duct
failure, Sensors, located in the
leading edge of the wings, sense
temperature and will turn on the
DUCT FAIL light and MASTER WARNING
light when the temperature exceeds
approximately 1269C and closes the
pressure regulator valve. The DUCT
FAIL light receives 28 VAC power
from the BATTERY DIRECT bus
through the EMER & BATT BUS
QFF/CABIN PRESS/DUCT FAIL 1Ts
circuit breaker (2-17}.

Pneumatic Switch

The PNEUMATIC switch (figure 1-
23), located on the pilots*
overhead panel, is & three-
position switch (ENG START, OFF,
and AIR COND). The ENG START
position is lever locked to
prevent inadvertent selection of
this position.

The ENG START position closes +the
alr conditioning flow control
valve and augmentation wvalve and
locks the pressure regulator valve
full open, permitting bleed air to
flow backwards through the
pressure regulator valve for
Engine 3 starting. Once Engine #3
is operating, this switch position
allows 8th stage bleed air in the
crossfeed manifold from Engine 3
without pressure reduction by the
regulator valve. This allcws the
manifecld pressure o0 be raised
(Engine 3 throttle increase) to
the required pressure to start the
other engines., The OFF position
closes the air conditioning flow
control valve, augmentation valve
and the pressure regulator valve.
The AIR COND position opens the
flow contreol valve, the pressure
regulator wvalve and Arms the
zugmentation valve to modulate +o
maintain 18 PSI in the manifold
whenever the Bth stage bleed air
pressure decreases below 18 PSI.
The pneumatic system receives 28
VDC from the DC buses.

1-047-Rev, 002 20 Feb 1976
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Freumatic Pressure Indicator

The PNEU PKRESS {(Pneumatic
Pressure} indicator (figure 1-23),

located in the pilots' overhead
parnel, indicates +the pneumatic
Eressure in the crossieed
manifold, The indicator is

calikrated from 0 +to 100 PSI
Eressure with graduation every 10
PSI and numbers every 20 PSI. The
system receives 28 VAC power from
the LEFT AC BUS through +the PNEU

PRESS IND circuit breaker (M-19)
on the EPC panel.

AIR CONDITIONING SYSTEM

The alrcraft has one air

conditioning system designed for
ground or inflight operation
{(figure 1-22}). It consists of one
air cycle refrigeration unit,
water separator, ducting for
distributing the conditioned air,
temperature control valve, and
associated controls and indicators
for contrelling and monitoring the
system. A ground conditicn air
connector is located in the zright
wheel pod. The connector  can
supply preconditioned air directly
into the conditioned Jair
distribution system., Conditioned
air in excess of what is required
for the cockpit is dumped into the
cargg area with no attempt made to
obtain selective distribution in
this area.

Hot bleed air from Engine 3 passes
through a pressure regulator valve
set for approximately 27 PSI and
an air conditioning flcw control
valve, Part of the air supply is
ducted to the temperature control
valve which provides +the heated
air portion of the system. The
remaining air is routed through a
heat exchanger &and +turbine for
cocling, The turbine drives a fan
in the ram air ducting. This fan
ensures a flow of air through the

1-048-Rev. 001 15 rug 1875

heat exchanger when there is no
ram airflow, From the turbine the
cold air enters & water separator
which removes entrained water and
the co0ld air goes from there into
the fuselage. Mcdulation of the
temperature control valve
determines the amount of hot air
to be mixed with the cold ajir to
provide +the desired conditioned
air temperature. The temperature
control valve is normally
automatically controlled to
respond to temperature
requirements selected by the
pileots. The automatic temperature
system 1is designed +to provide
temperature selection for the
flight compartment through a range
of from 65 to 80°F, The valve may
be manually controlled through
flight compartmert switching.

Cockpit Temp Control
Selector

The CKPT TEMP control (figure 1~
23}, located on the pilots?
overhead panel, provides automatic

Qr manual control of the
temperature in the flight
compartment, The AUTO (automatic

temperature conrntrol) range extends
from a detent at 8 o'clock
position to a detent at 4 o'clock
position, These positions
correspond to temperatures of 65
and 809F respectively. Positioning
of the selector between these
points will wvary the cockpit
temperature accordingly. When the
SELECTOR 1is rotated beyond the
detent pesitions, toward the MAN
range, the selector beconmes
spring~loaded to the STOP position
at the bottom of the contrel.
Rotation from +the STOP position
toward HOT or COLD will move the
air conditioning temperature
control valve toward the open or
closed peosition and Vary the
cockpit temperature accordingly.
Releasing the selector +to STOP
will stop the valve in its present
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position. The air conditioning
systems receive 115 VAC, single
phase power from the LEFT AC bus
through the AIR COND TEMP CONTRCL
AUTC (N=-19) and AIR COKD PACK
CONTROL c¢circuit breakexr (P-19).
Also, 28 VDC power from the LEFT
DC bus through the AIR CONC TEMP
CONTROL AUTC (U=-19) and AIE COND
TEMP CONTROL MZNUZL circuit
breaker (V-19) on the EPC panel.

Air Condition Sugply
Temperature High Caution
Light

Refer to 60Q¢F

Pneumatics.

sensor in

Avionics Rack Cooling

Avionics rack cooling is
related to flight
ventilation as the

closely
compartment
same air is

used in a seriles flow path to
accomplish these various
functions. The flight compartment

conditioned air is exhausted from
the bottom edge of both down view
windows and from behind the
pilots' instrument panels and +he
pedestal through ducting to the

distributing systems in the
avionics rack by a continuously
operating fan in the avionics

distribution duct, The avionics
rack fan receives 115 VAC, three
phase power from the LEFT AC BUS
through +the AVIONICS RACK FAN
circuit breakers (N=-18, P-18, R-
18) on the EPC panel.

NOTE

When the temperature is
extremely warm, a physi-
cal check of the avionic
racks cooling must be
made. If the air is not
flowing, the avionics
load must be reduced,

Electrical Power Center
Cooling

Section I

Flight compartment conditioned air
is drawn into the electrical power
center panel and circulated
through the panrel by two EPC fans.
One fan {alternate fan) receives
115 VAC, single phase power from
the RIGHT (LEFT) AC BUS through
the EPC FAN (ALTN) circuit breaker
(AB-18 and R-19 respectively).

Alr conditioning System
Operation

The aircraft air
system is
flight
pilot.

conditioning
controlled from  the
compa rtment by either

Air conditioning wusing Engine 3
bleed air while infliight or on the
ground is accomplished as follows:

1. Place the PNEUMATIC switch in
AIR CQOND position.

2. Rotate the CKPT TEMP selector

in the ZUTO zrange to the
desired temperature.

Alr conditicning using an external
pneumatic power source.

NOTE

LEFT AC and DC must be
powered +tc operate the
controls,

1. cContact ground Crewman to
connect external pneumatics to
ground pneumatic connector.
PNEU PRESS indicator should
indicate at least 18 PSI.

2, Place the PNEUMATIC switch in
the AIR COND position.

3. Rotate the CKPT TEMP selector
in the ZAUTO range +to the
desired temperature.

Air conditioning
conditioned air.

using external

1-049-Fev. 001 15 Aug 1975
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1. Contact ground crewman TO
connect external conditioned
air to the ground conditioned
air connector.

PRESSURIZATION SYSTEM

Pressurization is obtained by
having a continuous flow of
conditioned air into the fuselage
and restricting the ocutflow so as
to back pressure the fuselage +to
the desired pressurization level
{(figure 1-24). The pressurization
control system 1is essentially a
contreller and manual control
valve mounted in the pedestal in
the cockpit and pneumatically
connected to +two outflow valves
nounted on  the skin of the
aircraft under the cargo floor,
Any iscobaric altitude from =1000
feet to 10,000 feet and cabin
change rate from 50 to 2000 feet
per minute may be selected on the

controller, The two outflow
valves, as signaled by the
controller, maintain cabin

pressure to up to a maximum cabin
to ambient differential of 7 PSID.
The manual valve will permit
direct control of the outflow
valves for rapid depressurization,
repressurization and continuous
contrcl of +he system should a
rmalfunction occur in the
controller. Cabin altitude, cabin
to ambient pressure differential
and pressure rate of change are
displayed +¢ the flight crew.
Positive and negative rressure
relief is accomplished by the two
ocutflow valves, An altitude
warning is installed to signal the
flight crew if cabin altitude goes
to 9,750 1250 feet.

When +the aircraft Iis on the
ground, a small fan is energized

to provide a flow of air through a

venturi, which in turn provides a
suction on the ocutflow valves to
hold them full open. When in the
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f£flight mode, the fan is de=-
energized which allows the outflow
valves t0 close and respond +to
signals from the controller., The
fan receives 115 VAC single phase
power from the LEFT AC bus through
the CABIN PRESS VENTURI circuit
breaker (AB-19) on the EPC panel.

Cabin Pressure Controller

A cabin pressure controller
{(figure 1-25) is located on the
forward right side of the
pedestal. The RATE control knob on
the left selects the desired cabin
change rate. The white dot and
index, when aligned produces a
cabin change rate of 300 feet per
minute down to 500 feet per minute
up. When in MIN, the cabin change
rate is 50 ft/min., When in MAX,
the cabin c¢hange rate is 2000
ft/min, The C4BIN ALT control knob
on the right is used to =set the
desired c¢abin altitude on the
dial, With maximum differential
pressure and aircraft altitude of
approximately 16,000 feet, the
cabin altitude will be sea level.
Prior +to landing, the cabin
altitude shoulild be set to the
destination airport elevation so
that the cabin altitude will equal
the airport elevation upon
landing,

Cabin Altimeter and
Differential Indicator

A combined c¢abin altimeter and
differential pressure indicator
{figure 1«25) provides comparative
indications of cabin alititude and
differential pressure. The short
pointer indicates cabin altitude
on the inner dial while the 1long
pointer indicates +the difference
in PSI between cabin pressure and
atmosphere on the outer dial.

Cabin Altitude Rate
Indicator
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2 cabin rate of c¢limb indicator,
VERTICAL SPEED (figure 1-25) ,
indicates the rate of cabin climb
or descent, The indicator is
calibrated from 900 to 2,000 feet
per minute climb or descent,

Cabin Altitude Manual
Control

With the contrel knob rotated full
CW to the stop, the manual mode is
disabled allowing the controller
to function automatically. When
+he CABIN ALT MANUAL knob is
rotated toward +the UP position,
the automatic controller is
bypassed and permits manual
control of the cabin altitude,

Cabin Pressure Valve
Switch

The CABIN PRESS VALVE switch
(fiqure 1-25), located on the
pilots' overhead panel, is a two
position switch (NORM - OPEN} . The
switch 1is guarded in the NORM
position., The NORM position allows
the pressurization systemn to
operate normally, The OPEN
position energizes a small fan to
provide a flow of air +through a
venturi, which in turn provides a
suction on the outflow valves to
hold them £full open preventing

aircraft pressurization. This
switch may be used to ensure +the
aircraft is depressurized. The

CABIN PRESS VALVE switch receives
115 VAC single phase power from
the RIGHT AC bus through the CABIN
PRESS VENTURI c¢ircuit breaker (AB=-
19} .

Cabin Pressurization Warning
Light

The red CABIN PRESS warning light
{figure 1~-25), located omn the
cverhead annunciator panel, and
MASTER WARNING lights come on when
the cabin altitude reaches an
altitude of approximately 9,750

Section I

feet 1250 feet. The light is
actuated by a differential
pressure switch in the EPC. The
switch and light receives 28 VDC
power from the BATTERY DIRECT bus
through the EMER &§ BATT BUS/CABIN
PRESS/DUCT FAIL LTS circuit
breaker (A-17) on the pilotst
overhead circuit breaker panel.

Cabin Pressurization
Operation

A controlled flow of compressed
air from +the pneumatic. systenm
passes through the air
conditioning system to pressurize
the aircraft. The selected
pressurization level is made
possible by requlating the escape
of compressed air +through the
outflow wvalves. The cabin air
outflow valves are auntomatically
controlled by the <¢abin gpressure
control system to maintain 7 PSI
normal ma xjimam differential
pressure,

Normal Operation:
Prior to Start -

To ensure pressurization
takeoff, proceed as follows:

after

1, Check +that +the CARBIM PRESS
VAILVE switch is in NORM.

2. Set the cabin pressure control
pointer to the airpert
elevation.

3. Set the rate knob to the dot.

4, Vverify the cabin altitude
manual control knob is fully
CW to the stop.

After Takeoff =~

1. Cross check the indicators +o

ensure the aircraft is
pressurizing.

1-051-Rev. 002 20 Feb 1976
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During Flight -

1.

Periodically check cabin
differential gpressure during
all phases of flight.

NOTE

In the normal automatic
operating range and with
sea level selected on
the controller, the
cabin altitude should

be sea level when the
aircraft altitude is
16,000 feet or below,

Descent -

1.

Set the destination airport
elevation on the cabin
pressure controller with the
cabin altitude knob.

Verify rate Kknob is in DOT
position.

Check rate of descent
approximately 300 fpm.

1-052=-Rev., 000 01 Jun 1975
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PNEUMATIC SYSTEM
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AIR CONDITIONING SYSTEM
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= PNEUMATIC AND AIR CONDITIONING CONTROLS AND INDICATORS
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