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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.,




YC=-15

RIRCRAFT DIMENSIONS

124 FT 3 IN. -

{3
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ENGINES
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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
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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

1-017=Rev., 0071 15 aug 1975



Section I
III).

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

YC=-15

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

C P

AR T e ENG PRESS RATIO
EXH TEMP INDICATORS (4]}
INDICATORS (4)

TAT Vs EPR

H
INDICATOR Nl TACHOMETERS (4)

| i
"'"'_“*,,.J‘“"j 5 0 b . : I\l2 TACHOMETERS (4)
rul\-ii UMa
REQNCL BE. 5 IngmT

0 o
."ﬂml_l :‘q‘\\ i

r \\\ﬂ“‘m@""‘
£

FUEL USED RESET FUEL FLOW
INDICATORS (4)

OIL PRESSURE
INDICATORS (4)

OIL TEMP
INDICATORS (4)

OIL QUANTITY Ly PR5-C15-1118
INDICATORS (4) —— "

S L PWDPEDESTAL

Figure 1-14

1-026-Rev. 001 15 2Zug 1975



YC=15 Section I

] 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.




¥YC=-15

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
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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.
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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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& CABIN PRESSURE CONTROLS AND INDICATORS

Section I

ey

CABIN pucTt ‘
PRESS FAlLr

I
E EMER
L BUS

PR5-C15-1208

Figure 1-25

. 1=057-Rev. 002 20 Feb 1976

From PilotManuals.com / RareAviation.com



Secticn I YC=15

WINDSHIELD EFAIN KREMOVEAL
SYSTEM

The windshield rain removal system

consists of twWO electrically
powered, two speed windshield
wipers, control units and
switches.

Wirdshield Wiper Selectors

Two WINDSHLD WIPE selectors
(Figure 1-26)}, one for <the pilot
and one for the copilot, are
located on the pilots' overhead
perel. Each selector turns c¢n and
colitrols the speed of the wiper on
the respective windshield.

The OFF position stops +the motor
ar.d drives the wiper +o the parked
position out ot view, The
windshield wiper system receives
<8 VDC power from the DC Dbuses,
The pilot's ([copilot's) system
receives power from the LEFT
(RIGHT) DC bus through +the LEFT
(KIGHT)] WSHLD WIPER CONTRCL (U-17
arnd RE~17 respectively) and LEFT
(FIGHT) WSHLD WIPER MOTOR circuit
breaker (T~17 and AD=17
respectively) on the EPC rarnel.

kain Femoval Operation

Tc operate the windshield wipers,
proceed as follows:

1. Windshield wiper selector =
rotate to desired speed.

NOTE

Do not cperate the
windshield wipers
on a dry wind-
shield. The force
applied to the
wiper blade causes
unecessary wear of
the blades and
scores the wind-
shield.

1-058=Rev. 002 20 ¥Yeb 1976

ANTI=-ICING ANL LCEFOGGING
SYSTEM

The ¥C-15 is rnot designed for
flight in icing conditions,
however, it dces employ hot air
ard electrical resistance heating
for anti-icing and defogging.
Heated air for thermal anti-icing
of the engine compressor guide
vanes and bullet is suppiied Ly
the 8th stage bkleed air. Each
engine furnishes its own bleed air
and cannot be anti-iced from
another engine,

Electrical resistance vinyl coated
panels provide heat for defogging
the pilotst windshields.
Electrical resistance elements are
used tor anti-icing the
pitot/static +tubes, beta vanes,
TAT probe and alpha wvanes,

Engine 2nti-icing Switches

The guarded INED ard OUTED ENG
ANTI=-ICE switches (Figure 1-27)
are located in the pilots?
overhead panel, The switches when
placed in ON, open the respective
engine anti-ice shutoff valves,
admitting 8th stage bleed air to
the compressor guide wvanes and
bullet, The INBD {OUTBD) ENG ANTI-
ICE switch recelves 115 VAC,
sirgle phase power from the LEET
(RIGHT) AC bus through the ENGINE
LNTI-ICE, ENG 2 and ENG 3 (ENG 1
and coNG 4) circuit breagkers (R=-10,
=11 and AB=-10, =11 <xespectively)
on the EPC panel.

¥YC~15 will not intention-
ally be flown during or in
icing conditions which
would require anti-ice.

Engine Anti-ice Abnormal
Operation

When icing conditions cannot bLe




. avoided, proceed as follows:
1.
NOTE

The low energy
ignition system
should provide
adequate ignition
protection in all
rhases of flight,
However, if use of
the high energy
override position
is desired, the
duty cycles are
as fellows:
ignition OVRD
switch ON maximum
of Z minutes, 3
minutes QFF, 2
minutes ON and
23 minutes COFF,

2. ENG ANTI-ICE switch -

ON; OUTBD = CN

NOTE

Turn on one ENG
ANTI-ICE switch at
a4 time and wait
until the engines
are staklized be-
fore turrning on.
the other ENG ANTI-
ICE switch.

Windshield Defogging System

of the two

winrdshields

Defoqgging
compartment
accomplished from
resistance coated vinyl
within the glass assemblies,
the WINDSHIELLD DEFOG

cortinuous ignition=——==—=—-

INBD

YC=-15

‘circuit breakers (N-17;

£flight

is

electrical

parne
When

switch

{(Figure 1-27) is in ON, the system

is automatically

contrcliled,

Sensing elements in the windshield

panels regulate the
tenperature., The
temperature of the

system is approximately 90°F.

defogging
operating
defogging

Section I
The windshield's defog . system
receives 115 VAC, single phase

power from the LEFT and RIGHT AC
buses through the respective LEFT
WSHLD DEFOG arnd FIGHT WSHLD DEFOG
Z-17)y on
the EPC panel.

Pitotr/Static Anti-icing
Systemnm

The pitot/static
electrically anti-iced (figure 1-
28) ., TO prevent a possible
overheat of the test probes, the
ground sensing relays (ground
mode)} shifts the source o©f input
voltage to a lower voltage on
certain probes and de-energizes
the TAT probes. The anti=-icing
system consists of heating
elements, indicators, controls and
circuitry. The heating elements
receive electrical power as
foliows:

system is

1. LEFT AC bus

a. Pilot Pitot Static (R-16)
b. ARux 1 Pitot Static (k-15}
¢. Alpha 1 (P-16)
d., 2lpha 1/Beta 1 (M~16)
e, TAT 1/Beta 1 (P=-15)
2. RIGHT AC kus
a. Copilot Pitot Static (AB-
16)
b. BAux 2 Pitot Static (2B~15)
¢c. Alpha 2 (AL=-16)
d. Elphz Z/Beta 2 (¥-20)
e. TAT z sBeta 2 (BA=15)

L system description feollows:

METER SELECTCR AND HEAT PITOT
STATIC SELECTOK. An eleven
position rotary switch (Figure 1-
27y, located on the pilots!
overhead panel, provides a means
of energizing the heaters and
monitoring +the current +to the
selected heater, In the grourd
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mode and the selector 1is rotated
to any position other than OFF,
&ll the heaters except TAT will be
energized,

HEATEER CURRENT METER. & HTE CUR
{(Heater Current) meter (figure 1-
27, adjacent +*o the selector,
provides a means of monitoring the
currenrt to the selected heater.

Pitot Heater Inoperative
Caution Light

z PITOT HEAT INOP light (Figure 1-
27y, located in the overhead
annunciator panel, cautiors of a
failure of the heater system, When
the selector is in OFF, the light
will be on. When the selector is
in any position ¢other than OFF and
one or more monitored heaters
(PILOCT, COPILOT, AUX 1 and 2UX 2)
are inoperative, +the PITOT HEAT
INOP light will come on. This
signal also turns on the MASTEK
CRUTION lights, The light receives
28 VDC pewer from the RIGHT DC bus
through the PITOT HEAT MONITOE
circuit bresker (AD=-15).

Pitot Heat Normal Operation

When hLeat is desired, the selector
mast be in any position other than
off.

1. EKRotate the METEF BSEL & HEAT
selector to monitor desired
heater. The HTE CUR meter will
irdicate the current flow for
that selected heater.

NOTE

When TAT 1 or 2 posi-
tions are selected
with the aircraft

on the ground, the
HTk CUR will indi-
cate zero hecause
+the TAT probes are
not heated on the
ground.
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WINDSHIELD WIPER CONTROLS

Figure 1-26

Section I

WINDSHIELD WIPE
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ANTI-ICING AND DE-ICING CONTROLS AND INDICATOR

PITOT HEAT
INOP

HEATER CURRENT METER SEL & HEAT

PR5-C15-122A4
* Figure 1=-27 .
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Section I YC=-15

HYDRAULIC POWER SUPPLY
SYSTEM

The aircratt has four completely
indegendent, paraliel,
continuously operating hydraulic
systems {(figure 1-29}) using
Skydrol fluid, They are desigrnated
ry the respective engine from
which they receive their power via
the engine driven pump, i.e., #1
engine supplies #1 systen, #2
engine suprlies #2 system and etc,
There are no provisicns for
routing the hydraulic fluid from
one system to another. Each system
consists of an engine driven pump
and electric auxiliary pump,
reserveir, filters, valves,
manitolds, and controls and
indicating circuits,

Engine Driven Hydraulic
Pump

The four engine driven hydraulic
pumps are variable displacement,
piston type rpunps capable of
providing continuous  hydraulic
tiow at a rate of 32 GPM and
hydraulic pressure up to 3000 PSI,.
L solenocid=-operated unlecading
valve with & blocking wvalve is
incorporated irn the pump +to shut
off all pump output when the pump
is depressurized by the ENG PUMP
switches on the hydraulic control
parel., The ENG PUMP switches
recelve 28 VDC from the DC buses,

Electrically Driven
Puxiliary Hydraulic Pump

Each hydraulic system has an
electrically drivern hydraulic pump
located in the wheel pods: 1 & 2,
left; 3 & 4, right., The rpump can
supgiy hydraulic fluid
continuously at the rate of 6 GPM
and hydraulic pressure of 3000
FS5I. The pump can be used for
preflight and mairtenance with the
engine inoperative, and &s a
flight backup. The auxiliary pumps

1-064~Rev., 002 20 Fekb 1976

are protected from overheat damage
by a thermal rprotection circuit
that disconnects electrical power
from the pump  when normal
operating temperatures are
exceeded. rach auxiliary pump is
controlled by the AUX switch on
the pilots' overhead panel.

Aux pumps 1 and 2 receive 115 VAC,
3 phase power through the AUX PUMP
1 (aH-7, &J-7, RK-T) and  RUX HYD
PUMP 2 circuit breakers (2AH-8, aJ~-
8, &K-8) on the EPC panel.

Aux pumps 3 and 4 receive 115 VAC,
three phase power through the AUX
HYD PUMP 3 (&L=-7, AM=7, &N=-7} and
RUX HYD PUMP 4 «circuit breakers
(A1L~8, AM-8, 2AN=-8) on +the EPC
panel,

The hydraulic systems supplies
pressure and pressure distribution
as shown in FO-4 and FO-5.

Hydraulic System Reservoir

The four hydraulic system
resexrvolirs are mounted on the
fuselage interior wall. #1 is left
rtorward, #2 left aft, #3 right aft
and #4 right forward. Each
reservoir supplies hydraulic fluig
to its own system exclusively and
has a fluid capacity of 12
gallons. Hydraulic fluid from +the
reservoir is ported to the supply
lines through an ENG FIRE shutoff
valve to the engine driven
hydrauliec pump. The reserveoir
utilizes a system pressure of 3000
PSI in a piston ard diaphragm
assembly to meintain a fpressure
head of approximately 60 PSI on
the hydraulic fluid. This pressure
ensures a positive flow of fluid
to the pump,

2 sight glass on the reservoir is
used tTo check excassive air
accumulation in the reservoir. To
bleed off excessive air, a
pushbutton type bleed valve, drain
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line and plastic c¢ontainer are
rrovided, -y filuid quantity
transmitter, located at each
reserveoir, transmits I1nformation
to the applicable hydraulic
guantity indicator,

keservoir Drain Valve

2 manually operated drain valve is
located in the bottom of each
reservoir and provides for
complete draining of the low
rressure fluid chamber,

keservoir Relief Valve

The reservoir relief vwvalve is
located in each system auxiliary
punp suction/supply 1line in the
wheel pods. This system prevents
reservoir damage from overfilling
and minimizes hydraulic fluid
spillage by routing fiuid
overboard. The relief flow is 25
GPM at approximately 125 FsI.

kFalanced Relief and
Depressurization valve

The balanced relief and
depressurization valve is a
ccmbination pricrity and integral
pushbutton Lypass wvalve, It is
mnounted adjacent to its respective
system accumulator which are
located in the wheel pods. When
the hydraulic pressure scurce 1is
shut down, the priority valive
maintains partial accumulator
pressure on the reservoir,
preventing pump cavitaticn upcn
restart, When the accumulator
and/or reservoir needs to be
drained, the pushbutton
depressurization valve speeds up
depleticr rate. The valive is
spring-loaded to the closed
positiorn.

Hydraulic System Filters

Filters are installed in the
erngine driven hydraulic pump

Section I

pressure and case drain lines, in
the electrically driven auxiliary
hydraulic pump pressure line and
in the hydrzulic system return
line up stream of the reservoir,
Each filter has a red button
indicator to show an overload
condition of the filter element,
wWhen the filter becomes
overloaded, causing a differential
of approximately 120 PSI across
the pressure and return filters,
30 PsSI acress the case drain
filter, the red button will pop
out on the filter head. The pump
manifold filter assembly for each
system is mour.ted on its
resepctive engine, The system
filter sssemkly is located near
its respective resexrvoir. The
electric driven auxiliary pump
filters are located in the
respective wheel pods.

Hydraulic Systemn
Lccumulators

One spherical accumulator for each
hydraulic system is located in the
respective wheel pods, #1 and 2
left, %3 and 4 right. Each
accumulator hes a capacity of 130
cubic inches at 3000 PSI. An air
pressure gage on each accumulator
provides a means for checkirg
initial air cherging pressure of
1000 PSI.

Ground Service Hydraulic
connectors

Each hydraulic system has an
adapter for ground service
instalied ir the wheel pods, #1
and 2 left, #3 and 4 right., The
connectors are availabile for
maintenance checkout and normal

servicing of system hydraulic
fluid.

Fire Shutoff Valves

When the engine fire shutoff

handles are pulled, a cable

1-065-Fev., 000 01 Jun 1975
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actuated shutoff valve closes,
shutting of £ hydraulic
suctionssupply flow to the engine
driven hydraulic pump on the
respective engine, Each system's
valve is located onr the wing front

spar adjacent to the related
engine pylorn,
Bydraulic Quantity
Indicators
The four HYD oTY indicators

(figure 1-30}, cne for each
system, are located on the pilots?
overhead panel to show the
quantity ot fluid in the
respective reservoirs. 2 little
nyn, sdjacent to the numeral 4, is
the low quantity mark for
preflight, The HYPR QTY indicators
are powered by the LC buses. #1
and Zz {3 and 4) indicators resceive
28 VAC, single phase power from
tne LEFT (RIGHT) ZC bus through
+he HYDRAULIC QUANTITY, S¥S 1 and
SYS 2 (SYS 3 and E&¥YS #) circuit
breakers (M-15, =16 and Y=-15, =16
respectively) on the EPC panel.

NOTE

In the event of an electri-
cal failure, the related
HYD SYS5 QTY indicator will
tend to remain in the last
powered position,

Buxiliary Hydraulic Pump
Switches

The RUX PUMP switches (figure 1-
30) , one for each system, located
on the pilots' overhead panel,
control the respective gzuxiliary
pumps. When ON, +*he pump will
operate at 3000 PSI ocutput. When
OFF, the pump is depressurized.
The ZUX PUMP switches are ncrmally
in the COFF positicon. Tach switch
receives 115 VAC, single vphase
power from the GEN buses. Rux pump
switches 1 and 2 ({3 and 4) are
powered by the LEFT (RIGHT) GEN

1-0é66-Rev., 002 20 Feb 1976

bus through the AUX HYD PUMP CONT
1 and 2 (3 and 4) circuit breakers
(RH~3, -4 and AL-3, -4
respaectively) on the EPC panel.

Engine Hydraulic Pump
Switches

The four ENG PUMP guardad switches
{(figure 1-30), one for each
gsystem, located on +the pilots?
overhead panel, control engirne
driven hydraulic pump operation,
When ON, the engine driven
hydraulic pump will operate at
approximately 3000 PSI. When OFF,
the pump 1is depressurized; the
only circulation of fiuid will be
for pump lubrication. The ENG PUMP
switches receive 28 VDC power from
the DC buses. Switches #1 and 2 (3
end 4) are powered by the LEFT
(RIGHT) DC bus through the ENGINE
HYDRAULIC PUMP CONTRCL, ENG 1 and
ENG 2 (ENG 3 and ENG 4) circuit
breakers (T=13, -14 and AD=-13, =14
respectively}] on the EPC panel.

NOTE

In the evert of an electri-
cal railure, the respective
engine driven pumps will
operate regardless of
switch position.

Hydraulic Pressure Low
Lights

Four amber ENG PUMP PRESS LOW
lights (figqure 1-30), one for each
system located on the pilots?
overhead parnel, and the MASTER
CARUTION lights come on when the
respective engine driven punp
output is less than approximately
1800¢ PsI, The light will go off
when the pump cutput pressure 1is
more than 2200 PSI., The ENG PUMP
PRESS LOW lights recsive 28 VDC
from the DC buses. The lights for
Pumps 1 and 2 (3 and 4) are
powered by the LEFT (KRIGHT) DC bus
through the ENGINE HYD PUMP LOW




FRESS LIGHT, ENG 1 and ENG 2 {ENG
3 and ENG 4) circuit breakers (U~
132, -14 and AE=13, -4

respectively) on the EPC ranel,.

Hydraulic System Pressure
Indicators

The four
{(figure
system,
overhead

HYD pressure
1=-34) , one for - each
located on the pilotst
panel show the pressure
existing in the hydraulic pressure
iine, The HYD pressure indicators
receive 28 VAC, single phase
power, from the AC buses, HYD
pressure indicators for #1 and 2
(3 and U4) systexr are powered by
the LEFT (RIGHT} ZC bus through
the HYDRAULIC PRESSURE, SYS 1 and
SYS 2 (8¥S 3 and 5YS 4) circuit
breakers (M=17, =18 and ¥Y=17, =18
respectively) on the EPC panel.

indicators

NOTL

In the event of an electri-
cal failure, the related
HYD SYS PRESS indicators
will tend to remain in the
last powered position.

Hydraulic Temperature
Caution Lights

The four amber HYD B5YS TEMP HI
lights (figure 1=-30), one for each

system, located in the overhead
annunciator panel and the MASTEEK
CEUTION lights come on when the
temperature of the fluid in +the
respective engine driven pamp
manifoid exceeds approximately

120°C. The light is actuated by a
remperature switch located in  the

engine driven pump manifoid
gssembly, The HBYD SYS TEMP HI
lights receive 28 VDC from the [C

Fuses, The #1 and #2 HYD SYS TEMP
HI {(#3 and #4 HYD §YS TEMP HI)
lights are powered by the LEFT
{RIGHT} DC bus through the
EYDRAULIC SYS HIGH TEMP LIGHT, SY¥S
1 and SYS 2 ([SYS 3 and SYS5 &)

YC-15
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circuit breakers (v-13, =14 and
EF-13, ~-14 respectively) on the
EFC panel,

Bydraulic Quartity Low

Light

One amber EYD QTY LOW light
{figure 1-30), located on the
overhead annur.ciator panel, and

MASTER CAUTION lights come on when
one oOr more hydraulic system
reservoir (s) quantity is less than
1 gallon. The HYD QTY IOW light
receives 28 VIDC power rfrom the
LEFT DC bus through the HYD QTY

IOW LIGET circuit breaker (U=15)
.on the EPC panel.

Hydraulic System Operation

Prior to Start

To ensure hydraulic fluid is
available for the engine driven
pumps and hydraulic pressure for

the brakes, proceed as follows:

1. Verify that electrical RC

DC -buses are powered,

and

2. Place ZUX PUMP switch for
System #1 in ON and check for
normal conditions, i.e.,
quantity above the little V,
pressure approximately 3000
PSI, HYD ¢TY IOW and #1 HYD
SYS TEMP KHI lights are oif.

Check the FWD REAKE
indicator shows
pressure.

pressure
normal

Verify that the parking brake
is set.

NOTE

Hydrasulic Systems
$#1 and 4 power the
brake system. When
the parking brake
handle is in PARK
position, it is not
1-067=-Fev.
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necessary to cycle
the bkrake pedals

tO reset them on
re-applying hydrau-
lic pressure.

5, Place AUX PUMP switches #Z, 3
ard 4 in ON, cne at a time,
Check for normsl indications.

NOTE

The ENG PUMF PRESS
LOW lights should
ke on because the
engine driven hy-
draulic pumps are
static.

This action charges
the accumulators
and reservoirs and
will preclude the
possibility of
ergine driven pumg
cavitation on en-
gine start.

6. When hydrsulic pressure is no
longer required, place BAUX
PUMP switches in OFF,

7. Verify that all ENG PUMP
switches are ON.

During Engine Start

1. The ENG PUMFP PERESS LOW lights
will go off during engine
operation.

Lfter Engine Start

1. Check for mormal indications,
i.e., guantity, pressure, ENG
PUME PRESS I0W, HYD Q1Y LOW,
HYD SYS TEMP HI lights off.

Turirg Flight

1. Ir. the event of an engine
driven hydraulic pump failure,
the AUX PUMP may be used to
rressurize the hydraulic
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system provided there is
hydrauwlic fluid in the system.

If required, turn
on only one LUX
PUMP on the same
side of the air-
craft, If both
pumps on one side
are used, it may
cause an electri-
cal overload.

LANDING GEAF SYSTEM

The landing gear is a fully
retractable +tricycle type. The
nose gear consists of a dual wheel
unit and incorporates hydraulic
steering and retracts forward into
the fuselage, The main gear
consists of two four wheel bogie
type assemblies which retract into
pods on each side of the aircraft.
The landing gearys are electrically
controlled and hydrauvlically
operated, using pressure from
aircraft hydraulic system No. 1.
in the event of electrical
failure, the hydraulic part of the
system can be manually controlled
to extend or retract the gears. In
the event of hydraulic system
failure, the gear can be manually
extended.

Nose Gear

The nose gear 1is locked in the
extended positiorn by over-center
linkage actuated by a spring-
loaded hydraulic bungee cylinder
(figure 1-31).

Nose Gear Doors

The nose gear enclosure consists
of two forwsrd doors and +two aft
doors mechanically operated by
movement of the nose gear during
extension and retraction.
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Nose Landing Gear Emergency
Uplock Release Handle

£ """ shaped yellow handle (figure
3-u), located on the aft face of
the avionics rack near +the crew
entrance stairs, provides a means
of mechanically unlocking the nose
gear, when hydraulic and
electrical power is not available,
permitting the gear to free tall.

Main Gear

Each main gear is locked in the
extended position by a spring-
locaded downlock actuator which
latches the locks in place {figure
1=32). In flight, each main gear
is locked in the UOP position by
its respective up-lock hock. Each
system consists of a selector
valve actuatox, down=~lock
actuator, door lock actuator, door
lock selector valve, down=lock
selector valve, up-lock release
actuator and an actuating cylinder
which are powered by aircraft
hydraulic system #1 for normal
retraction and extension., Normal
rerraction or extension time for
the main gear is 8-12 seconds.

Main Landing Gear Doors

Each main gear pod has two doors
which completely enclose the gear
when retracted. Door operation is
accomplished by mechanical
linkage. During normal Cruise
condition the gear doors are
locked up by an over=center
locking mechanism,

Ground Sense Eelays

The left and right ground sense
relays provide an electrical means
ot establishirg a grocund or flight
mode of operatior. for various
systems, Two switches {geax
compressed and gear extended) are
located on each main gear. The
gear compressed switch and gear

Section T

extended switch are actuated by
compression or extension of the
respective strut which energizes
or de-energizes ground sense
relays to establish ground cr
flight mode for various systems &s
follows:

1. Leit ground sense relays:

a. Air Data

b, Fuel Fill (2)

c. Pitch SCas

4. Foll scC2s

e, Spollers (Ground)

t. Probe Heat

g. landing Gear Handle
Down: Lock :

h. &Anti-skid

2. Right Ground Sense kelays:

a. Air Data

b. Fuel Fill (2}

¢. Pitch SCas

d. Foll SCrS

e, Prolke Heat

£. Speoiler Rruto-flare

g. Cargeo Door/Ramp Control

h. Pressure Venturi

i. landing Gear Handle
Down Iock

5. Anti-skid

The ground senge relays are
powered by the DC buses. The 1left
{rignt) ground sense relays
receive 28VDC from the LEFT
{RIGHT) DC bus through +the LEFT
(RIGHT) GEOUND SENSE KELAYS
circuit breaker (V=15 and AF-15
respectively) on the EPC panel.

Main Landing Gear Door
Uplock Latch Emergency
Felease Handles

2 handle (figure 3-8} is provided
for emergency manual release o©f
the associated main landing geer
door uplock lztch. Each handle is
located aft a&and below the mair
gear inspection window. The "T"
handle must be pulled to release
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the door uplock latch before +the

main landing gear uplock release
handle 1is pulled, s¢ that the
landing gear doors will open when
the gear free falls,
Main Landing Gear Emergency

Uplock Release Handles
E W7 shaped handle (figqure 3~-4),

located below each main gear

inspection window, provides a
means of mechanically releasing
the respective gear uplock,

permittirg the gear to free fall.

Mair Landing Gear Emergency
Lown=Lock Engage Handles

i emergency down=1ock engage
handle (figure 3-4} is rrovided
for each main gear. The lever

type handles are located aft and
telow the main landing gear
irspection windows. Operating an
emergency down=-lock engage handle
mechanically moves the asscciated
gear to the downlock position.
Satety pins, which can be
installed in flight are rrovided
to mechanically safety=-lock each

gear in the down position. ZAccess
to the safety pir installation
point is accomplished by removing
the related inspection window
aiter the alrcraft is
depressurized.

Selector Valves Manual
Controls

Marual override buttons {ifigure 1-
35) are provided orn each of the
lznding gear system selector
valves. The Luttons provide a
neans of manually controlling
landing gear retracticn and
extension. The nose gear selector
valve is loceated on the left side
¢t the cargo compartment aft of
the crew entry door., The selector
valves, main gear down, main gear
actuating and main gear down-lock,
are located on the left side of
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the cargo compartment adjacent to
the wheel pod.

Landing Gear Contrels and
Indicators

2 two=positior (UP=-DN) landing
gear handle {figure 1-34), located
on the pilets' rxright instrument
panel, c¢ontrols gear retraction
and extersion. Placing the handle
to UP energizes +three solenoid
operataed selector valves, opening
valves to apply hydraulic system 1
pressure simulteneously to the
down=-lock, gear actuating and
uplock cylirders of the left and
right m&in gears and to the uplock
cylinder, down-lock bungee, arnd
gear actuating cylirnder to the
nose gesr. AsS soon as the main
gear is up ard locked, a circuit
is completed to energize the wup
solenoid of the wmain gear door
selector valve, causing the main
gear doors to lock closed. Placing
the handle to DN similarly
energizes the three solenoid-
operated selector valves, operning
the valves to port fluld ir such a
manner as to reverse the up
procedure, The landing gear
control circuits recesive 28 VIDC
power from the RIGHT DC bus
through the LAENDING GEAR CONTEKCL
circuit breaker (£D~16) on the EPC
rarnel,

Landing Gear Handle Lock

Release
An electricsel solenoid-operated
locking mechanism prevents

movement of the landing gear
handle from DN position until the
main landing gear struts are fully
extended after takeoff,

2 landing gear handle lock release
(figure 1-34), located adijacent to
the handle, can be used to release
the handle after takeotf, in case
of an electrical malfunction.
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landing Gear Indicaticon

Thrae flag type positiorn
indicators (figure 1-34), located
above +the landing gear handle,
show the position of each landing
gear. A miniature tire flag
indicates gear down and locked, an
UP flag indicates gear up and
locked, and a Llack and vyellow
diagonally-striped flag indicates
the geser is in an intermediate
rosition. Llimit switches, actuated
Ly movement of the landing gear to
the down and locked and up and
locked positions, controel the
position indicator. The indicators
receive 28 VDC power from the
RIGHT DC bus through +the LANDING
GEAR POSITION IND circuit Dbreaker
{RE~16} on the EPC pzanel,

Bogie Position Indicator

Two flag type position indicetors
(figure 1-34) one for each main
gear kogle are located just above
the landing gear indicators, A
miniature tire flag indicates the
correct bogie positior for
landing. & kElack and vellow
diagonally=-striped flag indicates
the kogie is not in the landing
rosition. The black and vyellow
flags will always ke in view when
the aircraft is or +the ground
because o©f bogie position., The
bogie positieon indicators receive
28 VDC power from the RIGHT DC bus
through the BOGIE POSITION IND
circuit breaker (AF-16) on the EPC
ranel.

Landing Gear Unsafe Warning
Lights

Two landing gear unsafe warning

lights are installed inside the-

clear plastic knocb orn the landing
gear handle (figure 1-34). These
lights come ¢n when any of the
following conditions exists:

1. Gear handle down:

Section I

d., The landirg gear 1is not
down: and locked.

b. The bogies are not in a
landing position.

2. Gear handle up:

a. The landing gear is not up
and locked.

b. The main gear doors are
unlocked.

The landing gear warning lights
receive 28 VDC power from the LEFT
DC bus through the LANDING GEAR
WARNING circuit breaker (V-16} on
the EPC panel.

Landing Gear Warning Horn

2 warning horn, leocated in  the
flight compartment, sounds when
these conditions exists:

1. Any engine throttle is
retarded to near idle while
the landing gear is not down
and locked.

2, 'The flap/slat hardle is moved
to the LENDING range and the
landing gear is not down and
locked.

The warning horrn system receives
28 VvDC from the LEFT ©DC bus
through the LANDING GEAR WARNING
circuit breaker (v-16} on the EPC
panel,

Horn Silence Buttons

Two push type HORN SILENCE buttons
(figure 1-34), one located below
the landing gear handle and the
other on the zright-side of the
pedestal, are provided for
silencing the warning horn if it
has been actuated as a result of
an engine threottie being retarded.
These buttons do rot silence the
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horn if it has been actuated as a
result of <the flap/slat handle
teing moved to the landing range.
kWher & HORN SILENCE buttcn has
Feen pressed, advancing a throttle
past the point which actuated +the
hcrn re-arms the warning circuits
for that thrortle,

Landing Gear Handle Light
Test Switch

Z  HENDLE LIGHT TEST pushbutton
(figure 1-34), located below <the
landing gear handle, provides a
means of checking the landing gear
handle warning 1lights., Pressing
the button will cause +the lights
to come ¢n.

Nose Gear Uplock Test

Euttorn
A2 nose gear uplock test Lutton
(figure 1=34)}, located on the
copilots irstrument panel,

provides a means of verifying that
the nose gear is up and locked,
Wher. pressed and held, the ‘"up"
hydraulic pressure is released and
allows the nose gear +to rest on
its up lock. keleasing the test
button allows the "up" hydraulic
pressure to returnr to the nose
gear, The system receives 28VDC
frecm the RIGHT DC Eus through the
IANDING GEAR CONTROL circuit
breaker (£LC-16) on the EPC rpanel.

Tail Wheel

L tail wheel, lccated in the ramg,
is used as & tail skid to prevent
or limit structural damage if test
maneuvers cause the aft fuselage
t0 strike the grourd.

Landirg Gear Operation -
ketraction, Systems Normal -
1. Place the landing gear

in UP position.
red lights

handle
Gear handie
should come on,
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Gear and bogie positicon
indicators should be black and
vellow stripes.

2. After the retraction cycle is
complete {8 +to 12 seconds),
gear hardle light should oe
off. Gear position indicators
should be UP, Bogie position
indicators should remain black
and yellow stripes.

Extension, Systems Normal =

1. Place the landing gear handle
in DN position, -
Gear handle red lights should
come on,
Gear and bogie positibn

indicators should be black and
yellow stripes.

2. After the extension cycle 1is
complete (15 seconds maximum).
Bogie position indicators

should show wheels.

Gear position
should show wheels.

indicators

Gear handle red lights
be off.

should

ketraction of ILanding Gear, Unable

1. Check landling gear contreol
circuit breaker (&D=16).

lock 1release
adjacent to
handle, may

2. The gear handle
button, located
the landirg gear
be operated in an attenpt to
raise the gear if deemed
necessary ¢r appropriate.

NCOTE

For routine operation of
the ¥YC-15, if there is a
gear malfunction and the
landing gear is down, leave
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it down, observe gear
placard speed and land after
suitable visual checks have
been completed,

Extension of Landing Gear, Loss of
Electrical Power

To extend the landing gear when
the e&lectrical solencids on the
selector valve are de-energized
{failure inoperative solenoids),
proceed as follows:

1. Check hydraulic system #1 is
rormal.,

2., Place the landing gear handle
in DN position,

3. BEstablish communications with
crewmembers in the cargo
compartment,

4. At the command of the aircraft
commander: Depress and hold
the DOWN side of nose gear
selector valve.

5. Visually inspect that nosegear
is dowmn.

¢. Depress the UNLOCK side of the
MLG DOOE LOCK selesctor valve.

7. Depress and held the DCWN side
side of +the MLG selector
valve, Release when gear is
down.

8, Depress the LCOCK side of MLG
DOWN-LOCK selector valve,

If electrical power is
available for landirg gear
position indications (ILANDING
GEAR POSITION IND circuit
breaker AE-16), check that
gear indicates down.

Emergency Free Fall of Landing
Gears: Reter to Section 111
Emergency Procedures,

Section I

Nosewheel Steering System

The nosewheel steering system
(figure 1-36) is hydraulically
actuated and mechanically

controlled by the pilot with the
ruddexr pedals, The nosewheel
Steering system consists of a
control valve, bypass valve,
actuating cylinders mechanically
linked to the steering control
cable system and powered by
hydraulic System #1 through the
nose gear control valve, The
steering cylinders function s
shimmy dampers, E follow=up
differential mechanism transfers
the cable system action o the
steering system hydraulic control
valve, The ground shift mechanism
positions the steering mechanism
to operate from rudder pedals when
the nose gear strut is compressed
(ground mode), and locks out +the
steering system when the strut is

-extended (flight mode).

Nosewheel Steering Selector
Handle

L NOSE WHL STEERING harndle (figure
1=-36), locatea to the left of +the
throttles, hes two positions
TARKECFF & LANL and TAXI. When the
handle is in the TAKECFF & L&ND
(forward) position, rudder pedal
movement will provide a maximum
nose-wheel angle of 129 either
side of center. Placing the handile
in TAXI (aft) position shifts <he
rudder pedal movement to provide a
maxXimum nose-wheel angle of 619
either side of center.

NOTE

During takeocff roll there
is no annunciation that the
NOSE WHL E&ETEEKRING handle

is in the TLXI positiorn.
Nosewheel steering will

be too sensitive if the
NOSE WHL STEERING handle

is in TAXI during takeoft
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or landing.

Nosewheel Steering Bypass
Valve

L bypass wvalve (figure 1=36}),
located on the nosegear strut, is
incorpcrated in the nosewheel
steering system and permits towing
(aspproximately +509} without
disceonnecting the torque links. It
is a manually operated valve,
spring=1loaded to NORMAL position,
pinned in EYPASS position., The
torque links are aiso provided
with quick-disconnect pins to
gdllow separation of the links,

When the torque links are
disconnected using the quick-
discomnect pins, the nose gear car
ke turred 350° without damage to

the gear.

During preflight inspection
verify that the bypass is in
normal and the torgue links
are connected,

Brake Systems

There are two conmpletely
independent hydraulic brake
systems (figure 1-37) designated

FWD (powered by Hydraulic System
#1) and AFT (powered by Hydraulic
System #4), Each system has an
accunulator, dual krake control
valve,  two anti-skid control
valves, multiple disc brakes, a
parking krake shutoff valve, a
krake pressure indicator and brake
temperature indicators. Mechanical
controls commen to  both brake
systems are the krake pedals and
linkage.

Each main gear wheel 1is equipped
with a disc~-type power bkrake. The
forward main gear wheel brakes are
powered by hydraulic system #1 and
the aft main gear wheel brakes are

1-074-Rev. 002 20 Fek 1976

powered by hydraulic system #4.
Each mair gear wheel has three
fuse plugs. These fuse plugs will
yield and derflate a tire to
prevent dangerous pressure buildup
resulting from an overheated
brake., The fuse yields from heat
but will not prevent overinflation
when servicing a tire.’

The MLG wheels are &glso braked
automatically upon gear retraction
t0 stop wheel spin up. This is
accomplished hydrauiically by
porting pressure from the M1G
selector valve to a retract wheel
anti=-spin cylinder attached to
linkage connector +to both dual
brake wvalves., With +the landing
gear handle UP, gear up pressure
retracts this cylinder, allowirng
minimal brake pressure application
to each MLG wheel. Brake rfressure
is released when the gear is up
and locked.

Brake Systemr Pressure
Indicators

Two brake pressure indicators
{(figure 1-38), leccated on the
center instrument panel, indicate
pressure available for brake
operation from eithexr sircrafit
hydraulic system #1 or 4, o0r the
forward or aft brake System
accumulators. The indicateors are
graduated in 250 psi dincrements
from 0 +o 4,250, with numerals at
1, 2, 3 and 4 designating 1000 PSI
increment increase, The pressure
transmitter is downstream of +the
check valve. The BRAKE pressure
indicators are powered by +the RC
buses. The FWD (aft) indicator
receives 28 VRC, single phase
power from the LEFT (RIGHT) AC bus
through the Br2KE PRESS IND FWD
(AFT) circuit bkreaker (M=14, ¥Y=14)
on the EPC panel.

Normal EBrake Controls

The hydrsulic brakes are actuated
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by depressing the toe secticn of
the hinged rudder pedals, the
hydraulic pressure applied to the
brakes being in proportion to the
pedal pressure applied,

Parking Erake Handle

The kErakes can ke iocked by using
t+he PARK BRAKE handle on the left
side of the pedestal (figure 1-
38) . The parking krakes are set by
depressing the krake pedals,
pulling the PARK BRAKE handle aft,
and then releasing the brake
pedals. This action closes the
rarking brake shut off valve, The
parking krake shutoff wvalve also
closes when the Anti=skid switch
is in OFF. Releasing the parking
trake will not open the valves in
this condition. The Anti-skid
switch must be placed in ZRM to
open the parking brake shut off
valve., The parking brakes are
released by depressing the brake
pedals, The handle will
automatically return to the
forward position.

Fark Brake Light

An amber PARK brake light (figure
1-38) is located on the pedestal
aft of the PARK ERLKE handle, When
the anti-skid switch 1is 2EM anrd
the parking brake is set and both
parking brake shutoff wvalves are
closed, the PAEK light will come
on. The PARK brake 1light receives
28 VDC power from the LEFT DC bus
through the ANTI=-SKID TEST circuit
btreaker (T-15} on the EPC panel,
The parking krake wvalves receive
115 VAC, single phase power from
the LEFT AC bus through the PARK
BERKE VALVE <c¢ircuit breaker (P-
14) .

Brake Temperature Indicators
2 brake temperature irndicator

{fiqure A2-3), selector and test
switch, located on the flight test

Section I

engineexr's panel, is flight test
equipment. kefer to Appendix II,

Anti-skid System

A fail safe anti-skid brake
control system is installed +to
provide maximum braking efficiency
for ail types of ranway
conditions, mismatched tires,
unequal +tire inflation pressure
and to prevent locking of +the
braked wheels in the event excess
brake pressure is metered by the
pilot during any phase of ground
operation above 10 knots,

The anti-skid system provides a
means of metering the pressure at
each brake to permit maximuam
efficiency while preventing a skid
condition of zny wheel. The system
is electrically controlled and has
a touchdown wheel protection
circuit that prevents braking
action before wheel spin up.

The anti~skid system consists of
an ANTI-SKID arming switch, a TEST
butzon, a PAVED RWY -~ UNPAVED RWY
switch, control box, four dual
control valves, eight wheel speed
transducers and four annunciator
panel lights.

When the anti-skid system is in
operatior, the wheel speed
transducers (orne for each main
gear wheel) transmit wheel speed
infermation t¢ +the control box.
The contrel bhox in turn, uses this
wheel speed input to control the
operation of the anti~skid control
valves. These valves modulate
wheel braking pressure to prevent
a skid. The anti-skid control
valves can only modulate Fpressure
received from +the brake control
valves as a result of pilot irput
at the pedals., The anti=-skid
control valves can never permit
the application of nore braking
pressure than called for by the
piiot input., Wher taxi speed is
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below approximately 8 kncts, the
anti=-skid system reverts to manual
traking.

Anti-skid Switch

The ANTI-SKID switch (figure 1-38)
located in the pileots' overhead
ranel has OFF and ARM positions,
Wher. in QFF, the system is
disarmed and braking pressure is
manually centrolled by pilot
application of the bhrake pedals.
Automatic skid gprotection is not
available., When in ARM, the anti-
skid system is -~ armed, ZAutomatic
skid protection, locked wheel
protection on landing and manual
reversion is available., The ANTI-
SKID, OFF - ARM switch receives
115 VAC, single phase power from
the AC buses., The forward (aft)
anti-skid control system is
powered by the LEFT (RIGHT} AC bus
through the ANTI=-SKID CONTRCL, FWD
(LFT}) circuit breaker (N-15 and 2-
15 respectively) on the EPC panel.

knti=-skid Circuit Test
Futton

Lr. BNTI=-SKID TEST button (figure
1-38), located adjacent to the
anti=skid OFF~ARM switch, provides
a means of testing the integrity
or the system. The anti-skid
switch must be in ARM position and
all annunicator lights c¢ff. The
system may be tested with the
parking Lkrake set or released. A
satisractory test is indicated Aif
all the anti-skid fail lights come
on when the TEST button is pressed
and held and if &sll the lights go
cfi when the button is released.
The ANTI-SKID TEST button receives
28 VvDC from the LEFT IC bus
through the ANTI-SKID TEST circuit
kLreaker (T=15) on the EPC panel,

anti=skid Paved-Unpaved
Runway Switch
2 two position, PAVED-UNPAEVED,
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RUNWAY switch (figure 1-38) is
located adjacent to the TEST
button. This switch selects +the
skid detection threshold to
provide optimum braking when
operating from either 2 paved or
unpaved runway.

Anti-skid Failure Light

An overhead annunciator panel
failure indieating light is
provided for each pair of main
gear wheels, The lights are
labeled ANTI-SKIC L INBD FAIL;
ANTI-SKID L OUTED FAIL; ANTI-SKID
R INBD FAIL; and ANTI-SKID Kk OUTED
FAIL (figure 1-38}.

When the anti-skid switch 4is in

OFF, the four anti-skid fail
lights remain or t¢ indicate the
system is inoperative. When the
switch is placed to ARM, the anti-
skid system is armed and the four
anti-skid fzil 1lights should go
off, indicating that the system is
operatioral. If any anti-skid
light remains on, o©r comes on
later, it irdicates that the anti-
skid protectior for that pair of
wheels is inoperative., The anti=-
skid fail lights receive 28 VDC
power frcom the LEFT DC bus through
the ANTI-SKID TEST circuit breaker
{T-15)} on the EPC panel.
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@ HYDRAULIC SYSTEM BLOCK DIAGRAM
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HYDRAULIC SYSTEM CONTROLS AND INDICATORS
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Figure 1=30
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NOSE LANDING GEAR

DOWNLOCK PIN

DOWNLOCK BUNGEE
CYLINDER
STRUT AIR
. , FILLER VALVE

NOSE GEAR
ACTUATING
W, CYLINDER

TO GROUND %
SHIFT DRUM

TO STEERING
DIFFERENTIAL
FoLLowupr W,

GROUND SHIFT
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SHOCK STRUT

TORQUE
) LINKS
NOSE WHEEL . \\\

STE EF”NG . - T % N ‘\i"\"\' \_\_‘ ‘}\I .
CYLINDERS R DN . . AR \\
STEERING COLLAR \ g#&gﬁ!ﬁ

PISTON

Figure 1-31
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'MAIN LANDING GEAR

DOWNLOCK e¥L

DOWNLOCK PN

SHOCK STRUT

FOLDING DRAG BRACE M
/
! ATTACH LINK

BELL CRANK
{DOOR MECH)

RETRACT CYL

FIXED DRAG BRAGE

FWD TORQUE TUBE
{DOOR MECH)

TORQUE LINKS BRAKE COMPENSATING ROD

BOGIE BEAM

PRS-C15-127 A

Figure 1=32
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YC=-15 Section T
STATIC PRESSURE
GEAR UP PRESSURE
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SYSTEM 1 RETURN
< NOSE GEAR
RETRACT
NI
NOSE GEAR |- e
UPLATCH CYL EEEGEE
i Lr_ |
-
/ NOSE GEAR i I
SEL VALVE I l l
|1

h-----hng-ﬁ-__-

9

ﬁ“_“‘—‘-““
o

-1
|
Q‘ LEFT MAIN W |
N W7 W GR DOWNLOCK |_ 3,
ACT. CYL
AN
Y
N W MLG DOOR LOCK
MLG DOOR RELEASE HANDLES
LOCK SEL
VALVE ---cf) Co-—-8-
. Fiqure 1-33
1=08171=-

From PilotManuals.com / RareAviation.com

MAIN GEAR 4
o MATN GEAR
VALVE

UPLOCK EMER

LEFT I
MAIN GR
ACT.CYL I

l MLG DOWNLOCK l
EMER ENGAGE I
HAMNDLES

ﬂ-----q
e

' I N O D R N S ..
DOWNLOCK
[l sEL vaLVE

. ".‘ .

SYSTEM NO. 1
RETURN

A S % % % S 3§ 2
3

MAIN WHEEL I & UPLOCK
ANTI-SPIN | ACT.CYL
cyL

RIGHT
MAIN GR
ACT.CYL

RIGHT MAIN GEAR
DOWNLOCK
ACT.CYL

RIGHT MLG
DOOR LOCK
ACT.CYL

PR5-C15-251

Eév. 001 15 Zug 1975



Section I Y@=45

' LANDING GEAR INDICATORS AND CONTROL PANEL

INDICATIONS
@ BOGIE IN AN
INTERMEDIATE POSITION

BOGIE POSITIONED
FOR LANDING

o

b, y

BOGIE POSITION INDICATOR PANEL

GEAR
HORN
SILENCE
,

GEAR UP
AND LOCKED

GEAR IN AN
INTERMEDIATE
POSITION

GEAR DOWN
AND LOCKED

@s o

PR&-C15-129

LANDING GEAR CONTROL PANEL

Figure 1-34
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o LANDING GEAR MANUAL CONTROLS

NOSE GEAR SELECTOR VALVE
(STA 471)

MLG DOOR LOCK
SELECTOR VALVE (STA 712) -

MLG DOWNLOCK
SELECTOR VALVE
(STA 891)

ll PR5-C15-130

MLG SELECTOR VALVE
. Figure 1-35 (STA 877)
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NOSE WHEEL STEERING

LEFT
L TURN
TAKEOQFF RIGHT
AND LAND (. TURN e e e e e m | e e e
)
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STEERING
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VALVE

R s

RUDDER PEDAL
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NOSE WHEEL STEERING
HANDLE LIMITS THE STEERING
DEGREE OF TURN RELIEF VALVE
MECHANICALLY. NOSE
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DOWN
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CONTROL
VALVE
» RETURN
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Figure 1=-36 .
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Secrion I

- BRAKE SYSTEM

NO. 1 HYDRAULIC SYSTEM SEAR NC. 4 HYDRAULIC SYSTEM
PRESSURE — == o mw PRESSURE
- e RETURM — - — RETURN
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i WHEEL
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D
l o . OWN L}
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Figure 1=-37
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3

BRAKE CONTROLS AND INDICATORS

ANTI-SKID ANTI-SKID

L INBD FAIL R INBD FAIL
ANTI-SKID ANTI-SKID

L OUTBD FAIL ROUTBD FAIL

__FWD

PR&-C15-133

Figure 1-38
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WING FLEPS, DROOP LEZDING
EDGE FLAPS AND SILATS SYSTEM

The wing flzaps (figure 1=-39) are
dcukle-slotted, high ijif+t,
externally blown type that extend

aft and down., The flaps consist of

forward and aft sections on each
wing, extending from the wing root
to the aileron, The flaps,
actuated by 5 hydraulic cylinders,
normally powered ky hydraulic
systems #2 and 3 can be eyxtended
ky either of the systems at
reduced airspeed,

Flag/Slat Control Handle

{Top Operation)

The flap/slat control hardlie
{Figure 1-40Q), located on the
right side of the throttle
quadrant, has +two selectable
detent modes - Normal and

Elternate, and provides a means of
selecting slat or flap rosition.
Selection of the desired detent
mode is performed by rotating (in
& hcrizontal plane) a white lever

on the right side o¢f the white
tlap hardle., When the lever is
flush with the flagp handle
{clockwise position when locoking
down) +the normal detents are
selected. When the lever is
forward, away from the flap handle
(counterclockwise position), the
alternate detents are selected.
wWhen the flaprsslat handle is aft
of the FLAPS KET detent, the
entire handle must Lke raised +to
rpermit rotation o©f the detent
lever. The normal mode utilizes
the UP/RET, O/EXT, TY4°/EXT,

23°/BXT,339/EXT and 45°9/EXT flap

detents. The flapsslat handle can
be lirted out of any detent and
repositioned. A detent at 239/EXT
is the go=around detent and
insures a pause when selecting
flaps.

¥When the alternate detent mode is
selected, the teeth of the dog and

YC-15

Section I
the teeth of +the detent channrel
are aligned which permits flap
setting increments of
approximately 19 Lketween 10 to 189
and 28 to 45° flazp. The flapsslat
control handle positions control

valves that control pressure from
Hydraulic Systems No. 2 arnd 3 for
extension or retraction o©f the
flaps. & follcw up cable system
linked to the flap surfaces, moves
with +he flaps to close the
control wvalves, When the flags
reach the position selected by the
flap contrel handle, the follow up

cable system will have fully
closed the control valves,
stopping ifurther fiap movement.
The flap extension rate is
2%/second. The retraction rate is
397second to 249 and Z°/second
from 24° to 0°,

Flap Position Indicator

The flap positicrn indicator
(figure 1=-40), located on the
center instrument panel, contains
dual superinmnposed pointers and a
dial that is graduated in degrees
of flap travel. Each flap is

linked tc a separate flap positiorn

transmitter that operates one of
the dual pointers. The pointers
respond t¢ flap movement rather
than flap/slat control handle

movement aznd will nermally move in

unison. The flap pesition
indicator receives 28 VAC single
phase power Irxom the ITFT and
RIGHT AC kuses through the
respective FIAF PCSITION LEFT &and
RIGHT circuit Lbreakers (D=-18 and

H-18) on the EPC panel.

1eading Edge Slats and Droop
Leading Edge Flaps

In Aircraft #1, ell of the leading
edge devices are slats,

In Aircraft #Z the slats and droop

leading edge (DLE) flaps are high
lift devices located on the wing
1-087~kev. 003 24 Jan 1977
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leading edge. The 3
outbeard of #1 arnd 4 engine are
slats. The segments inboard of the
clats are DLE flaps. The
ditference between slats and DIE
flaps are the shape and method of
Tovement,

segments

The inboard DIE flaps, Letween
engine and fuselage, are driven by
closed lcoor cable systems from a
central drive mechanism, The
cutboaxd DLE flaps, ketween
engines, are slaved to their
respective inbeoard DLE flagp
through a closed loop cable
system., The +rack mounted slats
are driven by the same [L[LE flap
control drive mechanism. The drive
mechanism consists of a pair of
hydraulic actuating cylinders
linked to a cable drum from which
separately rigged closed cable
loops extend t¢ each inbocard DLE
ftlap arnd each slat seqgment.
Hydraulic system #1 and 4 power
the driwve mechanism. One hydraulic
system will fully extend +the DLE
flaps and slats at a reduced
airspeed. The DLE flzps and slats
have two positions, retracted or
extended.

Flap/S8lat Control Handle
{Slat Operation)

The DLE flaps arnd
extended when the FIRP/SLAT
centrol handle is moved from  the
EIAT CPRk RET detent +to the EXT
detert. DLE flaps and slats will
remair. extended for all Llap
settings between RET and 45°., The
CIE flaps and slats are retracted
when the flap/slat handle is moved
down and forward through the FLAP
OFr RET gate to the SIAT COFR RET
detent, DLE flaps and slats
extension time is approximately 5
secends and retraction time is
approximately 11 seconds.

slats are

slat Disagree Caution Light

1-088=kev., 003 24 Jan 1977
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L  amber ELAT DISAGREE light
(figure 1-40), located in the
cverhead anrunciator panel, comes
on to indicate slat position
disagreement with +the position
selected by the flapssiat handle.
Position sensing switches in each
wing, and at the flap handle, will
cause the 1light +¢o come on if
either wing slats do not match the
position selected by the flap/siat
control handle. The SLAT DISAGREE
light will remain on durirng slat
movement., When the SLAT DISAEGRER
iight comes on and remains on for
1% seconds or more, the Master
Caution lights come on to alert
the pilots to the slat
disagreement, The light receives
z8 VDC power from the RIGHT LC bus
through the SILAT DISAGREE LIGHT
circuit breaker (K-18) on the EPC
panel.

Slat Extend Light

L green SLAZT EXTEND light
1-40), 1liocated in the pilots!
center instrument panel, comes on
when both inbozrd slats reach the
fully extended position. The light
receives 28 VDC power from +the
LEFT DC bus threough the SLAT
EXTEND LIGHT circuit breaker (F-
18} .

(figure

WING SPOILER CONTROL SYSTEM

Four electrically controlled
hydraulically actuated wing
spoilers (figure 1-39) provide a
means of varying the wing 1lift.
With the Flap/Slat handle out of
the SLAT RET position, the modes
of operation are symmetrical (DIC
and ground spoilers) and
asymmetyrical (roll control). When
a symmetricel mode is selected,
spoilexys Z and 3 L&k are operable,
When spoilers are extended
symumetrically {(DLC or ground
spoilers), roll control spoilers
move from the symmetrical position
{(Figure 1-42}) . This feature
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meintains roll
simultaneous
modes.

control during
operation of both
With the loss ¢f electrical

power, the affected spoilers (LER)
will fail safe t0 the retracted
position,

When the flaps extend, the
sroilers mwechanically drocp to
provide an optimum aerodynamic
wing, thus producing a new spoiler
neutral positior. This new

position is not displayed on the
spoller position indicators,

Speoiler Mode Selecter Switch

In rircraft #1, a three-position
(DIRECT LIFT CONT-OFF=-RTO SPOILEK

EERM) rotary SPOILER selector
switch (figure 1-41)}, located on
the left side of +the glareshield

parel, provides & ~ means of
selecting the speiler mode. It is
spring loaded to the c¢enter OFF
position and solenoid held in  the
other positions. When 1in DIKECT
LIFT CONT (control), the DLC
system will be energized allowing
the spoilers to extend upon DLC
thump switch activaticn and
provide ground spoilers for
landing upon engine reversing,
When in RTQO SPOILER ARM, the
spoiler system provides ground
speiler extension for a rejected
takeoff wupon engine reversing.
when in OFF, the symmetrical
spoiler system is not activated.
The spoller mode selector sclencid
receives ZBVDC from the BAT Bus
through the SPOILEEK FNOCKDOWN
circuit breaker (B-23).

Ir aircraft #2, a
(LeND~OFF=-TEZKEQOFT)
SPOILYRS mode selector switch
(Figure 1-41), located on the left
side of the glareshield, provides
& means of selecting the ground
spoiler modes. It is spring lcoaded

three=-position
rotary GFOUND

to the center OFF position and
solenoid held in the other
positions and is automatically

Section I

reset to OFF as follows from:
either position by pressirg
switch;

LAND pesition by advancing
throttles and retracting the
t0 the Takeoff range;
TAKEQFF position by landing
retractiorn.

When in I2ND, the spoiler
provides ground spoilex
on landing
spin-up). If

TOGA

the
flap

gear

system
extersion
automatically {wheel

wheel spin-up is
inoperative, the spoilers will
extend with symmetric thrust
reverse lever actuation. When in
OFF, the ground spoilexr system 1is
de-energized. When in TEKECFF, the

spoiler system grovide grourd
spoiler extension fcr a rejected
takeoff upon symmetyic thrust
reverse lever actuation,

Land Spoilers Switch/Light

{Aircraft #%1)

A LAND spoilers switch/light
{figure 1-41), located on the left
side of +the glareshield panel,

provides a mears of arming the
landing spoilers or annunciating a
system malfunction. It i1g a press
t0 energize and press to de-
energize., When pressed and the
system is operational, the green
ARMED integral light will come on.
If a system malfunction occurs,
the amber DO NOT USE integral
ligh* will come on. The  LANDING
spoiler switch/1light receives
28VDC power from the RIGHT DC Dbus
through the GROUND SPOILEER CONTROL
circuit brezker (K-«15) on the EPC
panel.

High=-Low DLC Zuthority
Switch/Light (kircrait #1)

This switch/light is deactivated.

DLC Selector Switch
{Lircraft #2)

E two position (XZUTO-OFF) lever
lock toggle switch (Figure 1-41),
1~-089=Fev. 003 24 Jan 1977
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located on the left side ¢f the
glareshield, provides a means of
selecting CLC. When in AUTO and
flaps in the landing rarge, <the
LIC system is armed and the
spoilers will extend by aft
thumbswitch co¢peration. When in

OFF, the DIC system 1s disarmed.
CIC Throttle Thumb Switch

Two DLC thumb switches (figqure 1=
41) , located on the cutboard side
of #1 and 4 throttles, provide a
means of operating spoilers from
the neutral position, Ecth are
spring=-loaded to the retract
position., When the system is armed
and the switch is held in an aft
rosition, the spoilers will extend

209 (TEU) from their neutral
position., EReleasing the switch
allows the spoilers to retract,

The DLC thumb switches receive 28
VDC power from the LEFT and EIGHT

DC buses through the SPOILER
COMMENDS AMPL 2 and SPOILEER
COMMENDS AMPL 1 & 3 circuit
kreakers {(F=-23 and K-22,
respectively).

Ground Spoiler System

The four control spoilers are
Cperated symmetrically in the
ground mode to spoil 1lift and
thereby increase whezsl braking
efficiency. The spoiler

effectiveness is greater at higher
speeds, so their primary value is
for stopping with low flap angles
and nigh gross weights such as a
rejected tekeoff or heavy weight
landing.

The ground spoiler modes are
manual and automatic, In Zircraft
#1, the manval mode is armed when
the SPOILER mode selector switch
is in either DIRECT LIFT CONT or
FT0 SPOILER ZEM. When at least one
symmetrical pair of thrust reverse
levers are actuated with weight on
the main landing gear, the
1-0S50-Rev,
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spollers will extend 609 (TEU) from
their neutral positiorn., In
Eircraft #1, the automatic mode is
armed by the LAND spoilers
switch/light., The spoilers will
automatically extend (609TEU) when
the green ARMED LEND spoilers
switch/1light is ON, the flaps are
in the landing range (33 +to 459
and the forward main wheels spin
up (Right Inboard and Qutboard or
Left Inkoard ard Cutboard or Eight
and Left Inbosrd or Right and Left
Qutboard) .

In this ground spoiler
spoilers will
differertially in
pilot roll control
direct 1ift control and ground
spoiler furction receive 28vDC
power from the LEFT and KRIGHT DC
Buses through the SPOILER AERM 2MPL
2, SPOILER EEM AMPL 3 circuit
breakers {F-24 and K=24
respectively).

mode, the

operate
response to
inputs. The

In Rircraft #2, the manual mode is

armed when +the GREOUND SPOILEES
mode selector switch is in
TAKEQFF, weight on the main gear

and flaps in the takeoff range,
When at least one symmetrical pair
of thrust reverse levers are
actuated, the spoilers will extend
600TEU for a rejected takeoff. The
automatic mode is armed when the
selector is in LaND, the gear
handle 1is down and the slats are
extended (rot in the UP/RET
position). When the wheels spin-up
ornn landing, the spoilers will
extend 60°TEU, The automatic
ground spoilers are inhibited with
one or more wheel spin-up signals
and one o©f the following: (&)
cargo door/ramp opensnot locked or
mode selecteor in  (b) TAKEQOFF or
(c} CFF.

Spoiler Amplifier Switches

EUTO,

and z

Two, three=position
UNLOCK)

(LOCK,
SPOILERS AMP 3
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ewitches (Figure 1=41},
the pilotst overhead panel,
proviae a backup means of
ceor.trclling spoiler cperation.
when in LOCK, the correspending
spoilers are locked in a faired or
retracted position. When in AUTO,
the corresponding speilers operate
ir conjunction with the flapsslat
handle (e.g., When the slats are
retracted, the spoilers are locked
faired. When the slats are
extended, +the spoilers operate
saccording to the mode selected.).
AUTO is the normal peositicn. When
in UNLCCK, the spoilers are
unlocked regardless of flap/slat
hardle position. The SPOILERS AMP

located on

2 switch receives 28 VIDC power
from the LEFT DC bus through +the
SPOILER LOCK AMPL P circuit

kreaker (F-22).
switch receives
the FRIGHT DC
SPOILER LOCK

breaker (K=21).

The SPCILER AMP
28 VDL power
bus +through
AMPL 3

3
from

the
circuit

gpoilers Locked
Light

Caution

An amber SPOILERS LOCKED caution
light (figure 1-41), located in
the overhead annunciator panel,
alerte the pilot of & srpoilers
locked condition, This light comes
on when the slat handle is
extended and the spoilers are
locked. The MASTER CAUTION 1lights
come on also. The SPOILERS LOCKED
light receives 28 VvDC power from
the LEFT DC bus through SPOILER
ANNUN LIGHTS c¢ircuit breaker (F=-
20) .

Spoilers Not Locked Caution
Light

&n amber SPOILERS NOT LOCKED light
(figqure 1-41), located in the
overhead annunciator panel, alerts
the pilots of a spoiler not locked
condition. This 1light comes on
wher. the slat handle is retracted
and the spoilers are not locked.

yC-15
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The MASTER CAUTION lights come on
also. The SFOILEKRS NOT LOCKED

light receives 28 VDC power from
the LEFT DC bus through the
SPOILER ANNUN LIGHIS circuit
breaker (F=20). '

Spoilers Caution Light

An amper SPOILERS light {(Figure 1-
41y, located in the overhead
annunciator panel, alerts the
pilots of an incorrect speoiler
selection and flap position.

In Aircraft #1, this light and the
MASTER CAUTION lights will come on
when the SPOILER SELECTOR switch
is in DIRECT LIFT CONT and the
flap handle is set +to 1less +than
2809,

In Aircraft #2, this light and the
MASTER CAUTION lights will come on
whenever one of the following
conditions exists: (a) selector in
LAND and less than 4 spin-up
signals for more than 7 seconds;
(v} selecteoxr 1in LBEND ard Auto
Ground Speiler inhibit relay
activated; (c¢) selector in TAKEOFF
and flaps extended more then 289
arnd test switch in other than OFF
position.

If the SPCILEFS light comes on, do
not use spoilers. Verify that the

GROUND SPOILERS mode selector and
DLC switch are in the QFF
position. The SPOILEERS light
receives 28 VDC power from the
LEFT DC bus through +the SPOILER
ANNUN LIGHTS circuit breaker (F-
20} .
STALL WARNING SYSTEM
Twe independent stall warning
systems are irstalled. The system
warns of ar impending stall by
activating a stick shaker mountsad
at the base of +the pilot's and
copilot's control columns. The
stall warning system is
1-091-Fev. 003 24 Jar. 1977
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imrplemented by computation within
the CADCs which receive engine

pressure ratio (EPE) inputs, angle

of attack sensors inputs and slat
position inputs. Incoming signals
are compared with programmed
values. When these values are
exceeded, the stick shzker will
operate.

2 supplemental stall recogrition
system (SSRS) is installed to
provide additional stall
recognition during excursions
Feyond stick~shaker in those
landirg flap configuratiorns where
no natural stall characteristics
have bteen observed at high thrust
settings. The system consists of a
stall recognition +tone generator
and dual horns. The generator uses
CADC outputs o activate the
horns.

The angle of attack sensors (1 and

2) receive 28 VEC fxom <the LEFT
and RIGHT 2aC Dbuses through the
ANGLE OF ATTACK 1 and 2 circuit
breakers (D=9 and H-9,

respectively).

STLLL TEST SWITCH.
position switch, (figure =43}
located on the pilots' overhead
ranel, provides a means of testing
the stall warning system when the
aircraft is in +the ground mode.
Wwhen held in L ({left), CADC 1, AOQCR
sensor 1 and the stick shzker will
be tested. When held in R (right},
CRDC 2, BOR sensor 2 and the stick
shaker will be tested, With the
slats extended, the S8SSEKES horns
will sound also, The system can
ornly be tested on the ground. The
STALL TEST switch is spring loaded
to the neutral position.

A rotary three

FLIGHT TEST DISCONNECT BUTTON. A
rush=-pull button (figure 1-43),
located on the pilot's controel
wheel (inboard horn), provides a
means of stopping the stick shaker
urnder certain conditions. When
1-092=-Rev,
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pulled out, +the integral 1light
comes on and the button is
inoperative., When pressed in, the
light goes cff and the fiight test
disconnect select switch affects

the stick shaker,

DISCONNECT

FLIGHT TEST SELECT
SWITCH - 2 +two position DISC
SELECT switch (figure 1-43)
located on the pilot*s instrument

panel, provides a means of
selecting the mode of operation of
the stick shaker, When in FLUTTER
VLNE, pressing the pilot's flight
test disconnect button, will not
affect the stick shaker operation.
When in STICK SHAKER, pressing the
pilot's flight test disconnect
button, will turn off the integral
light and deactivate the stick
shaker,

Sstall Warning System Test

To test the system proceed as

follows:
1. Verify the Ca&DC=-1 and 2, ACA
sensors 1 &nd 2 and stick

shaker have electrical power.

2. Rotate and hold the STELIL TEST
switch in L {(left).

3. Check that the
activates,

stick shaker

NOTE

If the slats are
extended, the SSRES
horrns will sound.

4, Release the STALL
and +the stick
stop.

TEST
shaker

switch
will

5. Ekepeat Steps 1, 2,
the B (right)

3 and 8 in
position.

When the stall'warning disconnect
system test is desired, proceed as
follows:

— i — —
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1. On the pilotst instrument
panel, <check that +the DIsC
SELECT switch is in FLUTTEK
VANE,

2. Perform Steps 1, 2 and 3 from
above.

3. On the pilot's control wheel,
Cress the flight test
disconnect button, Chserve the
integral light goes off and
the stick shaker is not
affected.

4L, Felease the STRLL TEST switch.

5. Place the DISC SWITCH ir STICK
SHAKER.

&. Eotate and hold the STLILL TEST

switch to R. Stick shaker
should not operate,

7. Pulil the flight test
disconnect kutton out., Stick

shaker should cperate and
integral light comes omn.

B, FRelease the STALL TEST switch.

9., Place the DISC SELECT switch
ir. FLUTTER VZNE,

rLIGHT CONTROL SYSTEM

The flight contreol system consists
of primary and secondaxry flight
controls. The primary flight
controls are ailerons, elevators,
rudders, horizontal stabilizer and
wing spoilers, The secondary
flight controls are wing leading
edge flaps and slats and +trailing
edge flaps., The flight controls
are hydraulically actuated (refer
te figure 1-44), Hydraulic power
is arranged +to provide control
effectiveness in roll, pitch and
yaw with any one of the foux

independent hydraulic systems
operating normally, Windmilling
engines provide sufficient

Section 1

hydraulic power to control the
aircraft in the event of an all-
engine flame ocut &t speed above
TBD. Primary controls are full-
power with load feel springs
tailored to provide desired pilot

control forces, Pilot control
inputs are mechanically
transmitted toc +the appropriate
surface control valves except
spoilers. The control valves

direct hydraulic pressure +to +the
actuator. &n sutomatic flight
control system is integrated with
the basic mechanical flight
control system to provide
stability and control asugmentacion
(SCAS) . Manuzl and automatic trim
igs provided to zerc pilot control
forces and iong term SCaS
commands. The secondary flight
contrels are designed to provide
powered lift and short takeoff and
landing capability.

koll Control System

Primary roll contrcl 1s provided
by conventional ailercns, With the
slats extended, the two outboard
spoilers {LER) augment roll
control for slow speed flight. The
aileron contrel system is shown in
Figure 1-46, Maximum aileron
movement corresponding to 750
control wheel rotation in,  either
direction is 309 TEU or TED.

Aileron Position Indicator

En AIL (zileron) position
indicator {figure 1-u45), located
on the pilot's instrument panel,
provide a means of monitoring
aileron position, This is flight
test equipment and is described in
Appendix IX.

Roli/Pitch Trim System

There are two modes of roll +trim:
Manual trim is provided by two
trim switches. When a trim switch
is operated the control surfaces
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are moved without pilot's cantrol
wheel rotation, Maximum aileron
trim s 159, With the slats
extended, the lateral control
spoilers assist in lateral trim, A
detrim mechanism allows 59 of
aileron trim before spoiler
extension occurs, This is the
spoiler dead band position. The
raximum spoiler extension on one
side (asymmetrical mode) is 209 or
+ 109 from neutral on both sides
{(symmetrical mode} . Automatic
lateral trim is rrovided by
Stability and Contrel mugmentation
System {SCAS).

Fell Trim Switches

Two, four-positicn roll/pitch trim
switches (figure 1-45), located on
the outkcard grip of each rpilot's
ccntrol wheel, provide a means of
trimming in the roll axis. These
dre combination roll/pitch trim
switcnes. When moved sideways +the
roll trim system is activated and
when moved up or down:, the pitch
trim system is activated, The
rollspitch trim switches receive
28 VIC power from the RIGHT DC bus
through the CONTROCL WHEEL TRIM
circuit kreaker (K-20).

Foll Trim Selector Switch

2 red guarded two-position (NORM=
ELTN} KOLL TRIM switch (figuzxe 1=
45y, located on the aft 'pedestzal,
provides a means of de-energizing
the contrel wheel roll trim
sSwitches and automatic SCAS roll
trim or ALTN ROLL TEIM. When in
KOEM, the pilot's control wheel
trim switches and SCAS +trim are
operable, When in RLTN, the ALIN
EOLL TRIM switch 1is enabled and
the pilott's trim switches and SCAS
trim is de-en=rgized,

hlrternate Roll Trim Switch

£ three positiorn (LWD, neutral,
FWD} ALTN {alternate) ROLL TRIM

1-084~Rev. 002 20 Fek 1976

.and  locked
override is provided which enakles

switch (figure 1-45), 1located on
the aft end of the corntrol
pedestal, provides an alternate
means of trimming the roll axis
when the ROLL TRIM switch is in
ALTN position. The switch is
momentary in LWD {ieft wing down)
and RWD (right wing down) and 1is
spring loaded tc neutyal., The ALTN
ROLL TRIM switch receives 28 VDC
from the RIGHT DC bus through the
CONTROL WHEEL TRIM circuit breaker
{K-20) .

Ailleron Trim Position
Indicator

An AIL TRIM position indicetor
(figure 1=-45), located on the
pilots? instrument parels,
provides a means of monitoring
aileron trim., This is flight test
equipment and is descrilked in
Appendix II.

Directional Control System

Directional ccntrol is provided by
& two segmert upper and lower

rudder, Each forward rudder
segment is powered by two
independent hydraulic systems

{figure 1-44), The aft segment is
hinged to the forward segment and
is mechatically bussed to defliect
in the same direction a&as the
forward segmernt +to provide a
highly effective azirfoil. 2s a
function of airspeed, the upper
rudder is &automatically unlocked
(feired). A marual

the pilot +toc control the upper
rudder lockout system. The maximum
upper and lower rudder deflection
is approximately 269 for the
forward segments ané an additional
269 for the aft segments. 2t
airspeeds above approximately 149
knots the upper rudder is 1locked
in a raired position. Rudder <trim
is provided by mechanical means +to
reposition: the rudder neutrzl
position,
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Upper kudder Mode Selector
Switch

% rotary UPR RUDDEEK three position
{IOCK, AUTO, UNLOQCK) selector
switch (figure 1=-47), located on
the overhead parel, provides a
mezns of selecting the operating
mode, Wher in  AUTO, the system
provides automatic rudder lock-
unlock control as a function of
airspeed. When in LOCK, the
automatic system is disabled and
the rudder lockout actuateor will
lock the upper rudder in a tfaired
position. When in UNLOCK, the
urper rudder will k=2 unlocked
regardless of airspeed,

Upper kRudder Not Locked
Light

2 green UPPER RUDDER NOT LOCKED
light (figure 1-47}, 1located in
the overhead annunciator panel,
signals the pilots that the upper
rudder 1s unlocked. This 1light
comes orn when the upper rudder
lockout mecharism is in the unlock
pesition., The UPPEE RUDDER NOT
LOCKED light receives 28 vDC from
the KIGHT DC bus through the UPPEkK
KUDDER IQCK IND circuit Dbreaker
{(K-19) .

Upper kudder Lock Disagree
Caution Light

An amber UPPEER FUDDEE LOCK
DISLGEREE 1light {(figure 1-47},
located in the overhead

arpunciator panel, and the MRSTER
CLUTION lights come on to alert
the pilots of a disagreement
ketween +the desired and actual
rudder lockout mechanism position.
The UPPER RUDDER ILOCK DISAGREE
light receives 28 VDC from the
FIGHT DC Fkus throuwgh the UPPER
RUDDEF IOCK IND circuit breaker
(K-19).

Rudder Trim Control Knob

Section I

2 rudder trim control knob (figure
1-47), located on the aft end of
the pedestzl, provides & means of
mechanically repositioning the
neutral point of the 1load feel
springs which ir turn repositions,
the forward segment of the
rudders, When the upper rudder is
locked, the upper rudder lockout
mechanism prevents the upper
rudder from being trimmed. The
knob may be pulled outward to give
a larger radius when turning. The
indicetor is marked in 10 Units
NOSE Left or Right. 10 is
equivalent to 100% +trim; 5:50%
etc., The maximum asuthority of
rudder trim is approximately 14°
of rudder deflection.

Rudder, Position Indicator

y:A rudder position inrdicator
{figure 1=47) is loccated on the
pilot's instrument panel, This is
flight test equipment and is
described in APPENDIX II.

Longitudinal Control System

Iongitudinal contreol is provided
by twoe elevators hinged at the
rear 0f the horizontal stabilizer.
Pitch +trim is provided by a
movable horizontal stabilizer. The
elevators are hydraulically
powered by four tandem actuators
(figure 1-44). Elevator authority
is changed ky an elevator ratio
changer when airspeed changes.
Maximum elevator travel below 135
knots 1s 359 TEU and 25¢ TED. As
airspeed increases, the allowable
elevator deflection gradually
decreases, When the airspeed is
295 knots or more the total
elevator autherity is zreduced by
50%., When the flaps extend more
than 209, +the elevator neutral
position changes gradually with
flap extension. At 40¢® or more
flap extension, the elevator
neutral positior is 129 TEU.
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Elevator Ratio System

Lr. elevator ratio system rprovides
& means to regulate the elevator
surface travel as the function of
column forece applied in accordance
with airspeed. In conjunctier with
variable load feel, it also

maintains a near constart force
per 1load factor throughout the
flight envelope, The elevator
ratic system consists of two

programmers, one actuator with two
motors driving a differential gear
train, controls and indicators,
The system's +two channels are
redundant. In the evernt one fails,
the remaining channel continues to

operate without performance
degradation, Elevator Ratio System
1 {(Z) receives 115 VAC, sirgle

phase power from the LEFT (RIGHT)
AC bus through +the ELEV RATIO
CHAKGE 1 {2) circuit bkreaker {(E-~16
and J-16, respectively). Elevator
katio System 1 (2) receives 28 VDC
power from the LEFT {RIGHT) TCC bus
through the ELEV ERATIO CHANGE 1
(2} circuit breaker (F+~16¢ and K-
16, respectively).

Elevator Ratic Selectar
Switch

A rotary ELEV
MZN  (manual)
selector switch
located on the pilots' overhead
Fanel, provides a means of
selecting the coperzsting mode. When
in &AUTOC, +he system provides
automatic elevator ratio contrel
in accordance with  the pre-
getermined schedule as a furction
of airspeed. When in MAEN, the
automaetic mode is deactivated and
the manual mode 1s activated. The
manual position is to be used conly
if the auto system 1s inoperative,

RETIO two=-position
EUTO {automatic)
{figure 1-483,

Manual Slew Switch

£ momer-tary five-positicn rotary
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MEN (manual) SLEW switch (figure
1-48), located on the pilotst
overhead pamnel, provides manual

positioning of the Elevator Ratio
System (ERS) actuator to agree
with the aircraft's airspeed. The
dots represent redundant motors
and not a rate change. Holding the
switch in DECF (decrease) provides
manual electrical control of co¢one
of +two electrical motors to
decrease the reference airspeed
indications and ERS 1load feed.
Holding the switch at the other
dot, performs the same function
kut with the other motor. Holding
the switch irn INCR (increase),
performs the same functions as
decrease position except in +the
increase direction.

Elevator Ratio Reference IRS
Indicator

En ELEV ({elevator) FATIO EEF
{reference) 1%8 {(indicated
airspeed) irdicator (figure 1-48}),
located on the pilots' overhead
panel, provides a means of
monitoring the reference IELS, When
in AUTC mode, the pointer will
approximate the aircratftts speed,
providirg proper maneuvering
control force gradient throughout
the flight envelope. When in MAN,
the pilot marnuwally changes the
pointer to match +the aircraft's
airspeed to preovide the proper
feel on the contrel column., The
ELEV RATIC EKEF IARS indicator
receives 28 VAC single phase power
from the LEFT &C bus through <the
ELEV RATIO INL circuit breaker (D=
16) .

Elevator Ratio Channel
Inoperative Light

L grean ELEV EFATIO CHANNEL INOP
light (figure 1-48) is located in
the overhead eannunciator panel.
When on, it sigrnifies the system
is no longer monitored. The system
should not be adversely affected.
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The ELEV kATIC CHANNEL INCP light
receives 28 VDC power from the
LEFT DC kus through the ELEV ERATIO
INOP & SELECT LIGHTS circuit
breaker ({(F-17}.

Select Elevator Ratio Manual
Caution Light

En amber SELECT ELEV RAETIO MAN
light (fiigure 1-48), located in
the overhead annunciator panel,
alerts the pilots of a dual
chanrel failure which prevents
automatic operation o¢r +that +the
elevator selector switch is in MAN
position. The MASTER CAUTION
lights will come on alsc. The
SELECT ELEV EKATIO MAN light
receives 28 VDL power from the
LEFT DC bus through the ELEV RATIO
INOP & SELECT LIGHTS circuit
breaker (F-17).

Elevator Position Indicator

Two elevator position indicators
(Eigure 1=-48), 1loczted on each
pilott's irstrument panel, rprovides
& means of monitorirg the elevator
position. This is fiight test
equipment and is described in
Appendix II. '

Fitch Trim System

L movable horizontal stakilizer
provides pitch trim (figure 1-49).
The stabilizer is attached to a
pivot point and trim is
accomplished through angulax
rotation of the stabilizer about
this point. Horizontal stabilizer
rovement is accomplished by a
screwjack actuator which wutilizes
primarily a hydraulic motcr-krake-
gear assembly or alternately an
electric motor for actuation.
Fitch trim has two modes:
automatic (SCAZS) and manual. Refer
to SCAS description for autc pitch
trim. Primery manual trim is
accomplished by pilotst' control
wheel trim switches. The trim rate

Section I

changes as & function of airspeed
£0 provide an optimal trim rate
throughout the fflignt envelope.
Full trim authority is 69 aircraft
nose up (trailing edge up, TEU)
and 70 aircraft nose dowrn
{trailing edge down, TED}. The
stabilizer has three +trim rates:
two primary and one alternate. The
primary trim rate is .59/sec when
airspeed is less than 255 knots or
.1°/sec when airspeed is more than
255 knots, The alternate trim rate
is .07%sec regardless of air
speed. '

Roll/Pitch Trim Switches

TWO , tour-position primary
roll/pitceh trim switches (figure
1-U49) are located onn the outboard
grips of each pilot's control
wheel. These are coembination
roll/pitch +trxrim switches. When
moved sideways the roll trim
system is activeted and when moved
up and down the pitch trim system
is activated., The switches are
recessed to provide a guard
against inadvertent operation. The
circuitry is designed so that
opposing signals from the pilot
and copilot cancel each other,
Zctuation of either switch in the
desired direction (up and down)
causes the primary +trim systen
(hydraulic motor-brake) +to move
the stabilizer at the primary fast
or slow rate. The pilots' pitch
trim switches receive 28 VDC power
from the RIGHT DC bus through the
CONTROL WHEEL TEIM circuit breaker
{K=-20).

Llternate Pitch Trim
Switches

Two ALTN (alternate) PITCH TEIM
switches (figure 1-49) are located
on the throttle control pedestal.
These switches must be operated
simultaneously +to preovide power
for the alternate electric +rim
motor-brake assembly. Ectuation of
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the switches ir the desired
direction (for and aft) causes the
glternzte trim system to move the
stakilizer at the alternate +trim
rate, The alternate +trim motor-
brake asserwbly receives 115 VAC 3~-
rhase power from the LEFT AC bus

through the ALTN PITCH TRIM
circuit breakers (N-20, P-20, R-
20). The alternate pitch trim
switches are powered by the LEFT

LC bus through the ALTN PITCH TRIM
CONT & BRAKE circuit breaker (T-
20} .

Manuazl Pitch Trim Handles

Twoe manual pitch trim handles
(figure 1=49), located on the left

side of the pilots? control
pedestal, provide direct
mechanical control ot the

horizontal stabilizer primary trim
hydraulic supgly and control
valves. Tne handles must be moved
simaltanecusly to provide
hydraulic power for the hydraulic
motor=-brake=gear assembly. The
left handle operates +the control
valve and the right one the supply
valve., Actuation of these handles
in the desired direction (fore and
aft) causes the primary trim
system to move the stabilizer at
the primary fast or slow rate. The
hydraulic trim motor will ccntinue
to run as long as the handles are
held out of the spring=loaded
reutral position, The pitch trim
handles can override any other
pitch trim signals.

Pitch Trim Disconnect Switch

£ red, guarded two-position NORM~

DIsC {Disconnect) PITCH TRIM
switch (figure 1-49), located on
the pilots? control pedestzal,

provides a means of disconnecting
the electrical controls to the
pitch trim systems. It does not

affect +the manual pitch trim
handles operation. When in NORM,
the electrical controls of +the
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primary and alternate trim systems
operate normally. When in DISC
(disconnect), the primary pitch
trim, alternate pitch trim and
SCAS pitch trim systems a&are de~
energized.,

Horizontal Stabilizer
Position Indicator

TWO horizontal stabilizer
indicators (figure 1-49), locate
on each pilott's instrument panel,
provides a means of monitoring the
stabilizer, The HOKIZ indicator is
graduated in units and marked 0
ard 5. To +the left of 0 is
aircraft nose dowrn. (AND) and to
the right of 0 is aircraft nose up
(ANU) .

This is flight test equipment and
is described in 2Zppendix II.

kRadio Altimeter Select
Switch Light

Inoperative in Zircraft.
Flare Rrm Selector switch
Inoperative in Rircraft.
Flare Annunications

The D.H. signal

radio altimeterx
light to come on.

of +the selected
causes the D.H.

The ¥C-15 Stability
Augmentation System is wused +to
provide improved stability and
alrcraft response to pllot control
inputs about zll three axes-pitch,
rell and vaw., The SCAS operates
with 50% contrel authority. Each
axis has twop channels packaged in
a single chessis with separate
sensors providing inputs for
individual computation circuits in
each channel. Basic references are
obtained from dual Sensors
consisting of accelerometers, rate
gyros, pilot control force sensors

and Control




and digital air data computers,

Dual electro=hydraulic
actuators operate in series
the primary flight control
throughtout the entire
regime of the aircraft., Each BCLS
axis may be selected and engaged
independent of another axis by its
corresponding servo switech on its
control panel. Dual channels in
each axis operating into duplex
servos, along with comparative
monitoring, result a fail~
passive system fault
isolation.

SCAS
with
system
flight

in
with

Iin Aircraft #1,
modes of operation:

there are six

Takeoff,

Rate Command/Zttitude Hold,
and CWS

attitude Command,

CWS

Heading Hold, and

2ltitude Hold.

In 2ircraft #2 additional modes
are (a) Flight Director in Pitch
snd Roil axis and (b} Automatic in
Roll only.

Fate Command and CWS are the basic

rode and are engzged auvtomatically
after takeoff with SCAS on or when

selecting SCAS on inflijight.
Attitude Command is a priority
mode inflight, It's selection,
with +the ATT CMD switchs/light,

overrides any other mode. TAKEOFF
is the only mode available on the
ground and reverts to Rate Command
and CHWS automatically after
takecff, Heading Hold and Altitude
Hold zre similar to conventional

autopilot modes. In addition to
the "manual" trim available with
conventional trim switches, SCAS

YC-15
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features Y“Yautomatic" trim and
"reference" trim in pitch.
Automatic trim requires no pilect
action and operates toO relieve
steady state SCAS control inputs
by trimming “the horizontzal

stabilizer to null servo commands.
This action restores the SCAS to
full authority about 2a new trim
condition. Feference trim is
operative in the Pitch attitude
Ccommand and 2Attitude Hold modes

and permits the pilot to
reposition the attitude
established at node  engagement
through use of the wheel <trim
switches, i.e. trirmming the
reference attitude,

SCAS Pitch 2xis

The pitch SCAS has four basic
modes: 1, Takeoff (Boost}; 2,
Rate Command/Attitude Hold; 3,
ttitude Commanrd and U, Altitude
Hold,

The takeoff mode functions when

the main gear strut is compressed,
This system acts as & boost +to
reduce pilot forces during takeoff
rotation and in addition provides
pitch-rate damping. Manual
stabilizer txim is operable in the
takeoff mode. After lifteoff, the
takeoff (Loost) mode remains
active until the column force 1is
reduced to less than 3 pounds
(threshold force). At which +time,
automatic switching +to +the Rate
CommandrsAttitude Hold occurs.

The Pitch Rete Command/Zttitude
Hold Mode provides pitch rate
proportional to pilot force. The
overall gain ir Ekate Command is
varied to provide & maneuvering
force gradient of 24 1lb/g at
spa2eds above 100 KTES, Below 100
KTAS, the pitch response 1is 0.42
deg/sec/lb. When the column force
is less than the threshold wvalue,
the attitude is held constant at
the value existing when the force

1+-099=Rev,
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is released. Manual stabilizer
trim is inoperative in the Pitch
Fate Command Mode, However, when
the column force is less than 3
1k, reference pitch attitude +trim
capakbility via the wheel wounted
trim switch is availakle to make
small variations in the zxreference
pitch attitude without applying
column force, Zn automatic +trim
tollow-up system operates in pitch
rate command. This system retrins
the stabilizer whenever the SCiS
elevator command exceeds 2° for
longer than orne second.

Pitch rate is generated ir. turns
by the coupling of bank angle and
vaw zrate. The pitch rate gyro
signal is compensated tc eliminate
this c¢coupling such that the

commanded pitch rate oxr attitude
held will not be affected by
Fanking. This compensation (Q
comp) is provided in all piteh
SCES modes,

The Attitude Command Mode may be
selected at any time but is
normally selected for transitions
from cruise to landing appgrcach.

When the column force is less than
3 1lb, the system holds the
attitude constant., When a column
force greater than 3 1b is
applied, the pitch attitude
changes proportional to force (0.5

degrs1lb) . When the force is
released, the pitch attitude
returns to the value existing
prior to the force application
(assuming no pilot +trim inputs).
In the Pitch Attitude Ccmmand
Mode, there is no manual
stabilizer +trim but reference
pitch attitude trim is awvailable,

Trim switch operation varies the
pitch or Yreference" attitude for
zero column force. The automatic
pitch trim follow-up (stabilizer)
cperates in the Attitude Command
Mode only when the column force is
less than 3 1lb.
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In order to select the Eltitude
Hold Mode, the pitch SCAS must be
in the Rate Command/Attitude Hold
Mode., The SCRES will hold the
altitude existing when ZARltitude
Heold is selected., Whenr the control
force exceeds 10 1lb, the 2altitude
Hold Mode will cut off and must be
reselected if it is still desired.
While in the Altitude Hold Mode,

the wheel mounted pitch trim
switch is not functional.
Automatic follow=-up trim

{stabilizer) does operate in this
mode when the ceclumn force is less
than 3 lb.

The SCas PITCH Control
contains the followings:

panel

scas Pitch Servo Contrel Switch

A S5CAS pitch serve contreol switch
(figure 1-51), located in the SCAS
pitch control parel on the
glareshield, has +two positions
(CN-OFF) and is solerncid held in
O position. The switch will not
remain in the ON position wuntil
all the appropriate system
interlocks ere satisfied for safe
operation. When in ON, <the SC&S
PITCH is engaged. The pitch serve
control switch receives 28 VIC
power from the LEFT DC bus through
the 8CaAS ENGRGE c¢ircult breaker
(F=10) .

SCAS Pitch Channel Selector Switch

& three position (&2-DUEAL-B} pitch
channel rotary selector switch
{figure 1-51}, locatad in the
pitch contrel panel, provides a
means of selecting channels for
the pitch axis, This feature is
primarily provided zifor channel
fault isclation irn the event of a
single chanrel failure which would
cause the pitch servo control
lever to drop off and prevent dual
channel operation., DURL is +the
normal position of this switch.




YC=-15

SCLE Altitude Hold sSwitch

L two position (ON=-OFF) ALTITUDE
HOLD switch (figure 1-51), leccated
in the pitch control panel,
provides a means of engacing and
disengaging the altitude hold mode
of the pitch axis. The only time
that altitude hold becones
orerational is when the gpitch is
in rate command. The ALTITUDE HOLD
switch will remain in ON when each
of these condition existss

1. When pilot(s)
less than 10 pounds.

force is

2. When the
extended less than 289,

flars are

3. When in RETE COMMAND mode.

SCAS Pitch Attitude Command
Switch/light

L green RTT CMD ({attitude command)

switch/light (figuxe 1=-51),

located in the pitch contrel

panel, provides a means of

selecting and annunciating the
Ettitude Command mode. When the
switch/light is pressed, the SCAS
pitch goes to Attitude Command
mode and the ATT CMD light should
come on. The ATT CMD light
receives 28 VDC power from the
LEFT DC bus through the PITCE SCAS
circuit breaker (r=-11}.

SCLS PITCH Warning light

% red PITCH warning light (figure
1-51), located in the SCias PITCH
control panel, warns the pilots of
a SCAS PITCH- disengagement. The
FITCH light comes on steady when
+he pitch servo switch is placed
ir OQOFF or when a BSCAS PITCH
failure occurs, The light may be
turned off by momentarily pressing
the switch/light or placing the
pitch serve switch in ON., The
FITCH light receives 28 VDC power
from the BATTERY bus through the

Section I

SCAS OFF LIGHTS «circuit breaker
(B~24) on +the overhead circuit
breaker panel.

SCAS Pitch Trim advisory light

An amber TRIM aqvisory light
{figure 1-51)}, 1located in the
pitch control panel, provides
monitoring of the pitch trim
system. When on, this light
signifies thet pitch trim is
required for excessive period of
time. The TRIM light receives 28
VDC power for +the LEFT DC Dbus
through the PITCH SCAS c¢ircuit
breaker (F=11}.

Pitch TAKEOFF advisory light

A green TAKEOFF light (figqure 1~
51) , located in the S&CAS PITCH
contxol parnel, annunicates that

the SCAS pitch is in the TRKEQFF

mode. The aircraft must be on the
ground (both main  gear strut
compressed switches engaged) and
the pitch servo switch ON. The

TARKEOFF light receives 28 VDC
power from the LEFT DC bus through
the PITCH SCAS circuit breaker (F-
11).

SCAS Pitch Rate

command 2Advisory
light :

A green RATE CMD (command) 1light

{figure 1-51), 1located in the
pitch control panel, provides a
means of moritoring the Fate

Command mode., The RATE CMD light
receives 28 VDC power from the
LEFT DC bus through the PITCH SCAS
circuit brezker (F-11).

SCAS8 Pitch 2ltituds advisory/
caution light
A green/amber ALT BOLD

advisoryscaution light (figure 1-
51), located in the pitch control
panel, provides a means of
monitoring the Altitude Held mode.
When the green light is on, it
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signifies that the pitch axis is

in tne Altitude Beld mode. When
the Elvitude Hold mode is
diserngaged, the amber light will
flash. Pressirg the switch/light

turrs off the light. The 2ZIT HOLD

light receives 28 VDC power from
the LEFT DC bus through the PITCH
SCAS circuit breaker (F-11}.

SCAS ROLL Axis

The Fkoll SCaS has three basic
wodes: 1. Takeofff; 2. CWs; and 3.
Heading Hold., As 4in pitch, the

Takeoff Mode in roll operaztes as a

boost system to reduce forces and
provides additional roll rate
damping when the gear is
compressed, Manual lateral trim is
operable in every mode. Lfter
liftort, the roll SCAS

automatically switches to the CWS
Mode.
CwS provides roll rate

propertional to pilcet wheel force,
2t low speeds (below 200 kts)}, the
overall gain is set to provide a

roll rate of 2,27 deg/ssec/lb.
Rtove 200 KIS, the gains are
scheduied t¢ match the basic
aircraft, increasing linearly from

2.27 deg/sec/lb to 4,52 degrssec/slh
at 400 kts. When the wheel torxce
is less +than 3 1b {threshold
torce), the bank angle 1is held
constant.

The Heading Held Mede
selected any time
when CWS is engaged., While in this
mode, the pilot c¢an maneuver as
normal. When +he bank angle is
reduced to less than 3 degrees and
the wheel is centered, the heading
hold will activate and attempt +to
hold the existing heading.

may be
during £light

The SC&S REOLL control
contains the feollowing:

panel
SCES EKOQLL Servo Control Switch
1-102-Rev,
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L 8CAS rcll serxrvo
{figure 1-52),

control switch
located in the SC2S
roll control panel or: the
glareshield, has two positions
(ON-OFF) and is solencid held in
ON position, The switch will not
remain in the OGN position wuntil
all the appropriate system
interlocks are satisfied for safe
operation., When i ©ON, +the SC2S
roll is engaged. The roll servo
control switch receives 28 VDC
power from the LEFT DC bus through
the SCAS ENGAGE circult Dbreaker
{(F=10) .

SCAS Roll Channel Selector Switch

A three position (&-DUAL~B)
channel selector switch
52y, 1located in roll
panel, provides a
selecting channels for
axis. The feature is
provided for channel
iselation which would cause
roll servo control switch to
oft and prevent dual
operation. DUAL 1s the
position of this switch.

roll
{figure 1-
control
neans of
the roll
primarily
fault
the
drop
channel
normal

SCAS Roll Headirg Hold Switch

A two position (ARMED-OFF} HEADING

HOLD switch {figure 1-52)}, located
in the roll control panel,
provides a means of arming <the
Heading Hold mode. The heading
held switch may be placed in ARM
when in CWS., The switch must be
placed in CQFF as there is no

avtomatic disengage functicr,
SCAS ROLL Warring Light

2 red ROLL warning 1light (figure
1-52), located in the SC23 roll
control panel, warns the pilets of
a SCAS roll disengagement, The
ROLL light comes on steady when
the roll serve control switch is
prlaced in OFF or when & SCLS roll
failure occurs. The light may be
turned off by momentarily pressing

— . — —
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the switch/light or placing the

roll servo control switch in ON.
The ROLL light receives 28 VDC
power from the BLTTERY Bus through
the SCAS OFF LIGHTS circuit

breaker (B=2u4).
kell Half Gain Advisoxy Light

An amber HALF GRIN 1light (figure
1-52), located in the roll contrel

panel, alerts the pilots when one
of the *wo hydraulic systems
pressure is low and the SCAS has

reverted to single ailexon surface
operation; however the system will
remain engaged and op2rational.
The roll HALF GLIN light receives
28 VDC power from the LEFT DC bus
through the FEFOLL SCAS circuit
kreaker (F=12) .

SCAS Roll Takeoff Advisory Light
2 green TRKEQFF lidht (figure 1-

52), leocated in roll contrel
parnel, annunicates that the SC2S

roll is in the TRXEOFF mode, The
aircratt must be on the ground
{both maingear strut ccmpressed
switches engaged) and the roll
servo control switch CN. The
TAKEQFF light receives 28 vDC

power from the LEFT DC bus through

the ROLL SCAS circuit breaker (F-
12) .

SCAS Roll Cws Edvisory Light

2 green CWS light (figure 1-52),

located in the roll control panel,
provides a means of monitoring the

control wheel steering mode. The
CWS is the basic roll ncde and
this light should be on unless
scme other mode 1s selected, The

CWS light receives 28 VDC power
from the LEFT DC bus through the
KOLL SCAS circuit kreaker (F=-12).

5CAS kell Trim Rdvisory Light

An amber TRIM
{(ftigure 1-52),

advisory light
located in the roll

YC-15

Section I

control panel, provides monitoring

of the roll trim system. When on,
this 1light signifies that roll
trim is required for excessive

period of time. The TRIM light
receives 28 VDC power from the
LEFT DC bus through the ROLL SCAS
circuit breaker (F-12}.

SCAS Rol1l Heading Advisory Light

A green HERDING light (figure 1-
52}, located in the 1r0ll control
panel, provides & means of
monitoring the Heading Hold mode.
when on, it signifies +that +the
roll axis is in the Heading Hold
mode. The HERADING light receives
28 VDC power from the LEFT DC bus
through the ROLL SC2S circuit
breaker (F=12).

SCAS YAW Axis

The yaw axis stability and control

augmentation system provides
Dutch-roll damping, turn
coordination, and suppression of
transients due to engine failure.
The vyaw SCAS utilizes sideslip

angle and sideslip angle rate; the
latter =signal being synthesized
from roll attitude and vaw rate,
The command feature of the yaw
SCAS allows the pilot +to command
sideslip angle fproportional to
rudder pedal force (0.33 deg/lb).
In order to eliminate rudder SCAS
hardovers and excessive
weathercocking during ground
operation, the vaw SCAS does not
operate when +the main gear is
compressed. '

Manual trim is always available in
the vaw axis, Trim operation
simply recenters the zero force
rudder pedal position,

The SCLS YIW control
contains the following:

panel
SCAS YAW Servc Control Switch
003

1=103~Rev. 24 Jan 1977
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E SCAS YAW servo contrel switch
(figure 1-53), located in the SCAS
Yaw control panel, has two
positions {ON-OFF} and is solenoid
held in ON position. The switch
will not remain in the ON position
until all the appropriate system
interlocks are satisfied for safe
operation. When on, the SCAS Y2AW
is engaged. -The yaw servo control
switch receives 28 VDC power from
+he LEFT DC bus through +the SC&S
ENGAGE circuit breaker (F-10).

SCAS Yaw Channel Selector Switch

£ three position (A-DUARL-B) vyaw
channel selector switch (figure 1-
53), leocated in the vyaw control
parel, provides a means of
selecting channel £for the yaw
axis. This feature is primarily
provided for channel fault
isolation which would cause the
yaw servo contrel switch to drop

off &and prevent dual channel
operation. DUAL is the normal
position of this switch,

5C24  YAW _Turbylance—Switchskight.
Z green TURE switchs1light (figure
1=53), located in the yvaw control

panel, provides a means of
selecting and annunciating the
turbulance mode. This mode is
irhibited on the ground by the
takeoff mode but nsy be

preselected on the ground, If
preselzcted, dual annunciation is
normal {TURB and TAKECFF)}. When in
the flight mode the takeoff mode
is deenergized and only the TURE
light will be Cn. The TURE
switch/light receiwves 28VLC from
the LEFT DC bus through the YAW
SCAS circuit breaker (F=13).

SCAS YAW Warning Light

2 red YAW warning light (figure 1=
53), located i the vyaw control
panel, warns the pilot of a SCAS
YaW disengagement. The YAW light

1-104-Rev., 003 24 Jan 1977
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comes on Steady when the yaw servo
control switch is placsd in OFF or

when a SCAS YAW failure occurs.
The light may be turned off by
momentarily pressing the

switch/light or placing the yaw
servo control switch in ON. The
YoW light receives 28 VDC powel
from the BATTERY BUS through the
8CAS OFF LIGHTS
(B=24) .

SCAS Takeoff Zdvisory Light

L green TBRKEOFF light (fiqure 1=
53) , located in the yaw control
panel, annunciates that the BSC2S
vaw is in the TRKECFF mode. The

aircraft must be on the ground
{both main gear strut compressed
switches ergaged) and the =zero
serveo control switch. ON, The

TLKEQFF light receives 28 vDC
power from the LEFT DC bus through
the YAW SCAS c¢ircuit breaker (F~-
13) «

SCAS YAW Half Gain mRdvisory Light

An amber HRELF GARIN light (figure
1=-53), located on the yaw control
panel, alerts the pilots when one
of +the twWo hydraulic system
pressure is low and the SCAS has
reverted to single control surtace
operation (airspeed below 140
KTS); however the system will
remain engaged and operatiocnal.
The yaw HALF GRIN light receives
28 VDC power from the LEFT DC bus
through the YAW SCZS circuit
breaker (F=13).

SCAS Trim Summary
The following tables are a summary

of +the wvarious <rims in the
various SCAS modes.

PITCH
MODE WHEEL TKIM AUTO TRIM
TAKECFF YES (1) NO

circuit Dbreaker




TEMPORARY REVISION X

. SECTION I (DESCRIPTION AND OPERATION)
' 2. Page 1-104 Rev. 003 24 Jan. 1977
Delete the "SCAS YAW Turbulance Switch/Light" paragraph.
3. Page 1-105 Rev. 003 24 Jan. 1977

Under "ROLL" paragraph make the following pen and ink changes:

M —o—"" —yps—
CWS . = ois
RATECHD—2- YES 23430/ g5/
yes (1) WMo
HDG HOLD —Hg—2 e e it

L
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ALTT CMD YES (2)  YES (3)

RARTE CMD . YES {2) (3 YES

ELT HOLD NO YES (3)

ROLL

MODE WHEEL TRIM AUTO TRIM

(N

(2)

(3)

TAKEQFF . YES (1) NG
rA?P&ﬂﬂr* ENQ“ - XES~

s () No
_RETE CMD— YES Jé;{%T“ ¥E3-

. yesf}) e

HDG BOLD O . ~¥FS

wheel trim switches ccontrol
trim actuator directly, i.e.,
mar.ual trim.

Wheel trim switches control
SCLS Reference trim which in
turn operates the trinr actua-
tor, i.e., reference trim,
Trim is not operative with
pilot force more than 3
pounds,

1=105=kev.
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FLIGHT CONTROL SURFACES
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AFT FLAP
AILERON

SPOILERS

LEADING EDGE

LEADING EDGE
DROOPED
FLAP

SLAT

PR5-C15-134

Figure 1=39
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SPOILER CONTROLS AND INDICATORS

" SPOILERS |
LOCKED !

SPOILERS
NOT LOCKED

SPOILERS

T %
m IR \
ACFT NO. 2 r.'r L _L et

SPOILER KNOCKDOWN
BUTTON (NO. 2 THROTTLE

DLC THUMB SWITCH
(NO. 1 AND 4 THROTTLES)

REVERSE
LEVERS (4)

SPOILER | SPOILER
L R

INTERLOCK SWITCH (4)

PR5-C15-1368

ACFT NO. 1

| Figure 1-41
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SPOILER VERSUS AILERON TRAVEL
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AN3IOY3Ed
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431048

y

PRS-C15-1378

Figure 1~-42
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FSTALL SYSTEM CONTROLS

DISC SELECT
FLUTTER VANE

¢

STICK . R

FLIGHT TEST
DISCONNECT BUTTON

PRS5-C15-138A

Figure 1=43
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FLIGHT CONTROL H.Y'DRAULIC SYSTEM ARRANGEMENT

I
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WING FLAP P2y HE WING FLAP .
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ELEC HYD
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ELEVATOR @ @ ELEVATOR .
e s |"scas? atPftte {34
UPPER :
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1 3 a £0E0 TANDEM ACTUATOR
[scas EE % DUAL ACTUATORS
L_E-‘.;’-s £ SINGLE ACTUATOR
COWER ™ WYDRAULIC MOTOR
CODE: . RUDDER '
HYDRAULIC POWER SYSTEMS Z'EEE"‘
NUMBERED PER ENG INE SOURCE T
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— 2
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Figure 1-44

PRS-C15-139A8
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(L AILERON AND ROLL CONTROLS AND INDICATORS

ROLL/PITCH TRIM SWITCH

PILOTS SHOWN
COPILOTS SIMILAR

PR5-C15-140 A

Figure 1-45

1=112=Revs 001 A5 Aug 1975
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AILERON MECHANICAL CONTROL
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RUDDER CONTROLS AND INDICATORS

UPPER RUDDER
LOCK DISAGREE

UPPER RUDDER
NOT LOCKED

PR5-C15-142 A

Figure 1-47 .
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ELEVATOR RATIO CONTROLS AND INDICATORS

ELEV RATID
CHANNEL INOP

SELECT ELEV
RATI0_MAN

T e £LEY RATIO
MAM SLEW NAN  AUTO
A

’
BECH '.' nER ol
. ) '

PRS-C1%-1438

Figure 1-45 .
1-115=Fev, 002 24 Jer. 1977



Lo Jor. I YC-1°%

PITCH TRIM CONTROLS AND INDICATORS

PITCH TRIM
HANDLES

PILOTS SHOWN

COPILOTS SIMILAR

PR5-C15-144 A

I Figure 1-49

1-116~-kKev., 003 24 Jan 1977
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AUTOFLARE CONTROLS AND INDICATORS

[AUTO FLARE}

INSTALLED IN ACFT NO. 1
AND INOPERATIVE

AUTO

TYP(2)

PRﬁ-ClS-ld—SC
Figure 1-50
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Section I YC=15

SCAS CONTROL PANEL — PITCH

PR5-C15-146A

| Figure 1-51

1-118-Rev. 003 24 Jan 1977
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7 SCAS CONTROL PANEL — ROLL

PR5-C15-147 A

.1 Figure 1-52

1-119-Fev., 003 24 Jan 1977
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SCAS CONTROL PANEL — YAW

PR5-C15-148A

| Figure 1=53

1-120-Rev. 003 24 Jan 1977
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ELECTRICAL POWER SUPPLY
SYSTEM

The ¥YC-15 electriczl power system
is a split bus sytem (FO~6 and 7).

Electrical power is normally
suppliied by alternating current
generators mounted on Engines 2
and 3 (figure 1=54) through a
Constant Speed Drive (CSD). -y
third generator on Engine 4

rrovides an auxiliary electrical
power source. These LC generators
provide 1207208 volt, 3-phase, 400
Hz power to the generator Lbuses
for distribution, ALy TWO
generators will supply normal
electrical power, Four
transformer- rectifiers convert
115 VAC power to 28 VDC power for
contrel circuits, lighting and
other load devices. Two step down
transformers reduce 115 VAC power
o 28 VAC power for
instrumentation. TwO series
connected nickel-cadmium Lkatteries

provide emergency DC power for
ergine fire protection, necessary
lights and communications

equipment. The Latteries are rated
at 14 volts, 35 ampere~hours,

The aircraft electrical c¢ircuits
can also ke energized from an
external 1157200 volt, 3-phase 400
Hz power supply through & ground
receptacle and external power
relay.

AC Power Supply System
AC Generators

The AC generators
phase, brushless, rated at 120/208
VaC, 400G Hz with a waximum
continuous output of 40 KVA., The
voltage output of each generator
is controlled Lky a solid state
voltage regulator. The regulators
are set to maintain approximately
115 volts at the generator buses,
The generator control panels, one
for each generator, contain the

(FO-6) are 3=

YC=-15

Section I
necessary components for control
and fault protection of each
generator system, Overvoltage,
under- voltage, under frequency,
differertial current protection,
and improper phase seqguence are

sensed by the control circuits and
relays within the control panel,
and the generator relays trip when
any such malfunctions occur. Fault
protection circuilts are provided
with a time delay ¢to prevent
tripping of the generztor relays
during transient conditions, such
as pomentary owverload., oOnce a
relay is +tripped, +the generator
control switch must be placed in
the RESET position and then in the
ON (NOEM for AUX GEN} positior +to
place the affected gensrator back
on the corresponding bus.

Normally, & generator
should be reset only
once for a given fault,
If & fault trips the
generator after reset,
the fault should be
located and corrected
before attempting to
place the gererator on
its bus again. '

Constant Speed Drive
Each enginre driven generator is
connected to the engine through a
CSD (FO=-6} that maintains the
output speed of the generator st a
constant 6,000 rpm. The CSD is a
gear-differential +type, with a
variable hydreulic pump powering a
constant speed hydraulic motor for
rpm corntrol. The governing and
control mechanisms adjust  the
output from the pump to the motor
to compensate for varying engine
speed and variation of load on the
generator. The resulting constant
cutput speed to the genexrator
maintains the frequency output of
1=121=kev.
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the generator at approximately 400
Hz ror all operating conditions.
The CSD can be disconnected from
the ergine by an electromechanical
switch controlled from the pilots?
overhead switch panel, Oonce
disengaged, the CSD cannot ke re-
engaged in tlight.

NOTE
The CSD should not be
disconnected when the
engire N2 rgm is less
than 25 percent.

Electrical System Fault
Protection

A fault protection system is
provided for the following £fauit
conditions:

1. Short circuits and grounds.

2. ©Open circuits in generating
system.

3., OQvervoltsge and undervoltage.

4, Underfrequency.

5. Incorrect phase sequence from
gernerators or exterhal power

SQurce.

6. Open circuits, short circuits,
and malfunctions in control

eguipment,
The fault protection clircuits
sense and isolate an existing

tault condition bkefore it can
damage the oversll generating
system or its loads. It is capable
of distinguishing Fketween normal
transient conditions and actual
fault conditions, and will
automatically take the required
corrective action for these
faults., This corrective action
will be wvisually indicated to the
tlight crew by instruments or
annunciator lights. The flight

1=122=Rev. 002 20 FeLb 1976

crew must evaluate the visual
indications to determine any crew
action to be takern.

Differential Current

If a differential current is
detected between the generator arnd
distribution point, the
differential protection relay will
trip the generator control relay,
which opens the generator <field
circuit, and trips +he ¢enerator
relay which isolates the generator
from the electrical system.

Qvervoltage

Each generator's monitoring
circuityy and overvoltage relay
protect +the system by sensing
voltage and when an overvoltage
occurs the respective generator
control relay 1s +tripped. This
action opens the pPoOwWEL relay
which, in turrn, trips the
generater relay, thereby isolating
the generator from the system.

Undervoltage

An ur.dervoltage relzy and
monitoring circuitry for each
generator sense the lowest of +the
3=phase voltages on the generator
side of the generator relay. When
an undervoltage is sensed, 3 time
delay circuits are activated which
determine whether undervoltage was
caused by a generater fault or a
bus fault, If the voltage does not
return to normal within
approximately € to 8 seconds, a
generator fault is indicated and
the generator is removed from the
system, If the wvoltage recovers
within this time, the time dJdelays
reset and the generator continues
to operate., If under- voltage was
caused Ly a bus fault, the
undervoltage protection system
will remove the generator from the
system.




Underfrequency

Ttiere is one underfrequency
for each generator. During engine
start, when generator frequency
reaches approximately 380 Hz, the
relays complete a circuit for
closing the generator relay. Wwhen
generator frequency drops to
spproximately 375 Hz, a time delay
circuit is activated and if the
frequency fails +to0 recover in
approximately 1 seconds, the power
ready relay 1s de-energized which

relay

trips the generatoxr relay
isolating the generator from the
system.

Overspeed

If the CSD attempts to operate at
overspeed, the CsD governor
setting is automatically reduced

by hydraulic means so that the CSD

will runr at underspeed. Thus, the
undertfrequency relay for the
affected generator will also
orperate to trip the generator

relay for an overspeed condition,
ead Bus Relay

There is one dead bus
dead Lus slave relay for each AC
bus. The main purpose of the
relays is to prevent connecting a
second power source to & bus
already receiving power, and thus
avoiding two sources on a bus.

relay and

Phase Sequence Eelays

There is one phase sequence
for each engine driven generator,
and +the external power source,
These relays prevent
of electrical power of incorrect
rhase sequence to the buses,

relay

AC Power Distribution System
LC Generator Buses

The AC power distrikution

system

YC-15

application

Section I
{FO=6) is divided into two
separate systems cperating
independently of each othexr. The
left (Erg. 2) and right ({Eng. 3)
AC generators supply power,
through the left and right
generator relays, directly to the
respective generator Dbuses for
distribution. Power from the
auxiliary (Eng. 4) generator may
be routed to either +the left or

right generator bus, but not both,

and only when the respective
generator is not operating, This
is accomplished using the

Euxiliary Power L EUS
switches on the electrical power
panel on +the pilots? overhead
switch panel. In normal operation,
the auxiliary power L BUS and E
RUS switches will be in NORM and
if either the 1left oY right
generator is shut down for any
reason other than a fault on +that

and R BUs

generatocr Lus, the respective
auxiliary power relay will
automatically transfer the
auxiliary generator to the
atfected bus. In the event both

the left and right generztors are
shut down, the left generator bus
has preference and will be powered
by the auxiliary generator. should
8 generator become inoperative due
to a fault or its own bus, the
auxiliary power relay will also
trip open to protect the auxiliary
generator from the faulty bus.

The auxiliary power bus switch to
the faulty bus would then be
placed to OFF and +the aux gen

(=1

"Reset" to maintain
for the operatinrg bus.

ready backup

Power from +the external power
receptacle may ke routed to either
or to both left and right
generator Ltuses when an engine
driven generator is not supplying
power to the bus. There 1is a
pricrity contrel of AC rpower +to
the left and right generator
buses. The respective engirne
driven generators have first

1-123-Fev,.
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rricority, the auxiliary generator
is next ({but prefers the left
generator bus when given a
choice), and the external power is
lowest. That is, if the AUX
generator is supplying power to a
bus, and an engine driven
generator is placed on the bLus,

the AUX generator will
automatically be removed from +the
kFus. If external power is

supplying power +to a bus, and
either the 2UX, L or E generator
is placed on +the bus, external
power will automatically ke
removed from +the bkus and the
oncoming generator will assume the
load for that bus. If external
power is supplying koth buses and
EUX power is availlable, when both
auxiliary power bus switches are
placed +to NOEM, external power
will automatically be removed from
the left bus and the auxiliary
generator will assume the lozd for
that bus., The right bus will
remain on external power.

The left generator Lkus supplies
115 VZC power directly to #1 and 2
auxiliary hydraulic pumps aznd punmp
centrels, L1 and L2z transformer
rectifiers, flight test
instrumentation, the kattery
cherger, +*he left static line
retraction winch, and left AC bus
sensing, in additicn to supplying
power to the left AC bus. The
right generator bus supplies 115
VAC power directly to #3 and 4
auxiliary hydraulic pumps and pump
controls, K1 and RZ2 transformer
rectifiers, flight test
instrumentation, the right static
line retraction winch, and rignt
£C bus sensing, in addition +to
supplying power to the 1right AC
bus.

2C buses

The left and right AC buses
receive 115 VAC 3 phase power from
the left and right generator buses

1=124=Rev. 002 20 Feb 1976
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through the LEFT and RIGHT AC BUS
FEED circuit bkreakers (RAH-12, AJ-
12, A2K-12 and AL-12, AM~-1Z, AN-12)
respectively. The LEFT and RIGHT
AC Buses Iurnish 115 V&C power for
all 115=-VAC loads on the aircraft
which a&are not supplied powerxr
directly from the generator buses.

The left and right 28 VAC buses
receive power from the left anrd
right 28 VAC +transformers. The
transformers receive 115 VaC
single phase power from +the LEFT
&C BUS and RIGHT AC BUS through
the 28 VAC XFMF, LEFT and RIGHT
circuit breakers (N-24, Z=24}. The
28 VAC Dbuses provide power for
basic navigstional and flight test
(LEFT 28 VAC BUS) instru- tation.

AC Electrical System
Controls and Indicators

Controls and indicators for the
operaticn ot the AC electricsal
system are located on the
electrical power control panel on
the pilots*' overhead switch panel.
The electrical power controcl panel
provides the controls and
indicators for selecting the power
source for delivery +to +the left
and right 2C buses ard for
monitoring the selected AC and DC
power supply and distribution
system.

Left, Aux and Right
Constant Speed Drive (CSD)
Disconnect Switches

The L. C8D, &EUX €S and R CSD
switches (figure 1-55) are guarded
momentary contact switches and
provide the capebility of
disconnecting a malfunctioning CSD
from the engine. The DISC position
disconnects +the (SD from the
engine driven pad through an
electromechanical switch. The
disconnect switches receive 28 VRC
power from the BRETTEERY DIFRECT BUS
through the CSL DISCONNECT ~ LEFT,
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FIGHT and AUX circuit breakers (&-
11, =12, =13). A CS5D should not be
discornected if the ergine N2 rpm
is Felow 25 percent. Cnce
disengaged, the C8D cannot be re-
engaged in flight.

Ensure that the CS8D
switch to be actuated

is for the malfunctioning
CSD. CSD disconnect
action is irrevocable
and the CSD cannot be
re-engaged inflight,
Disconnecting the wrong
CSD c¢ould result in leoss
of electrical power from
more than one engine
generator.

Left and Right Generator
Switches

The L GEN and K GEN switches
(tigure 1-55} are three-position
switches with peositions ON, COFF,
ar.d RESET. The normal position of
these switches is ON. The ON
pcsition is lever iocked to
prevert 1inadvertent de-selection
¢of this position. This connects
the &C generator toc the RC power
distribution through the generator

relay provided all protection
control circuits have been
satisfied. The RESET (mocmentary)
position resets the generator

centrel circuits, The OFF position
disconnects the &C generator from
the AC power distribution through
the generator relay.

Euxiliary Generator Switch

The RUX GEN switch (figure 1-55)
is a two-position switch with
positions NORM and RESET. The
EESET (momentary) position resets
the auxiliary generator control
circuit, The NORM position is for
2ll other normal operation.

Section 1

AC Generator Load Meter

The AC LCAD meters (figure 1-55)
indicate the locad that the
associated generztor is delivering
to the generator bus for
distribution., The meters indicate
from 0.0 to 1.5 with 1.0
indicating 100 percent generator
rated capacity. Neormal indication
would beé between 0.0 and 1.0.

NOTE

Generator overload ratings
for short time operation
are: 1.5 for 5 minutes or
2.0 for 5 seconds.

AZuxiliary Power Left and
Right Bus Switches

The auxiliary power L BUS and R
BUS switches {(figure 1-55) on the
electrical power control panel are
two-position, lever lock type
switches with positions NORM and
OFF. These switches are normally
in the NOFM ~ position. This
pesition will allow the auxiliary
generatory to power either the left
or right generator bus under
certain conditions, The QFF
position of the switches isolates
the auxiliary generator from the
hbuses. The left and right green
AUX PWR IN USE lights, located
adjacent to each switch, indicate
that the power source selected is
connected to the respective bhus.
The indicatirg lights receive 28
VDC power from "the EMERGENCY LC
BUS through the GENERATOR CONTROL=-
RUX circuit breaker (C-13}).

AUX Powex Evailable Light

The green B2AUX PWR AVATIIL light
{ftigure 1=%5) on the electrical
power contreol panel indicates that
the AUX generator is operating and
electrical power is available for
distribution to the left or right
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generator bus, The AUX PWE AVAIL
light receives 28 VDC power from
the EMERGENCY DC BUS through the
GENERATCOR CONTROL-AUX circuit
breaker (C=13).

External Power ILeft and
Fight EBus Switches

The EXT PWR 1L BRBUS &and R BUS
switches (figure 1-55) orn the
electrical power control panel are
two-position ON and OFF switches.
The switches select external power
as a power source for delivery to
the respective left and/or right
generator bus, The external power
relays receive 28 VDC open power
trom the BATTERY BUS +through the
AC EUS CONTROL circuit breaker (B-
19) . The close power comes from
the tus control panel,

Exterr.al Power Available
Light

The green EXT PWR AVAIIL 1light
{figure 1=-55) on the electrical
power control panel indicates that
exterral electrical power is
conriected, available and suitable
{prhase sequence only) for
distribution as required to the
left and right generator buses.
The light receives 28 VDC power
from the external AC power through
& small transforner rectifier
located in the BUS CONTROL PANEL.

Volt Frequency Selector

The VOLT/FREQ SELector (figure 1-
E5) is & multi-position selector
that selects the power source to
ke read on the AC VOLTS meter, the
FREQuency nmeter, and the DC
VOLTS/ELMPS meter. When placed in
either the L or K positior, the AC
veltage and frequency and the DC
tus wvoltage for the selected
source will ke read on the
respective meters, In the EXT PWR
or AUX PWR position, AC wveltage
and frequency for the selected
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source are read on the respective
meters and the DC meter indicates
zero. The BAT VOLTS poition
provides a battery voltage reading
on the DC VOLTES/ZMPS meter, and
the BAT 2MPS position provides
charge or discharge current
reading on the DC VOLTS/AMES
neter,

AC Voltmeter and Frequency
Meter

The AC voltmeter and frequency
meter (figure 1-55) indicate
output voltage and frequency of
the generators or external power
as selected by the VOLT/FEEQ
SELector. Normal operating range
of the generators is 115V 3 volts
and 400 Hz #4 Hz. The AC voltmeter
and frequency meter receive the
output veltage and frequency of
the generator through the RIGHT,
LEFT or AUX RC VOITMETER circuit
breakers, as applicable. The
circuit breakers are located
within the electrical power centexr
(EPC) and are not readily
accessible to the flight crew.

AC Electrical System
Caution Lights (Overheasd
Annunciator Fanel)

The MASTER CLUTION lights {figure
1-56) come orn with each of the
following annunciator caution
lights:

1. The amber 2UX, L and E CSLC OIL
PRESS LOW caution lights come
on when the respective CSD oil
pressure drops below a safe
level, The L CSD OIL PRESS LOCW
light receives 28 VDC power
from the LEFT DC BUS through
the LEFT ¢€SD O©OIL 1LOW PRESS
LIGHT circuit breaker (U=-24).
The &UX ard K CSD 0OIL PRESS
LOW lights receive power from
the RIGHT I'C BUS +through ths
AUX and EIGHT <CSD OIL LOW
PRESS LIGHT circuit breakers
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(AE-23, -24), respectively.
The amber RUX, L and k CSD OIL

TEIMP HEI caution lights come on

when the respective CSD oil
temperature exceeds normal
operating limits, The L CSD

OIL TEMP HI light receives 28
VDC power from the LEFT DC BUS
through the LEFT CSD OIL HIGH
TEMP LIGHT circuit breaker (V-
24) . The ZUX and R CSD OQIL
TEMP HI lights receive power
from the RIGHT DC BUS through
the AUX and RIGHT CSD CGIL HIGH
TEMP LIGHT circuit breakers
(AF-23, =-24), respectively,

The amber 1 &and R GEN OFF
caution lights indicate that
the respective generztor relay
is open and the generator Ais
disconnected from its bus. The
lights receive 28 VDC power
from the EMERGENCY LC BUS
through the GENERATOR CONTROL

- LEFT and RIGHT circuit
breakers (C~-11, ~12) .
respectively.

The amber AUX GEN OFF caution

light will come on when: (1
the aux gen is inoperative and
electrical power is not avail-
able (the AUX PWF AVAIL 1light
will be OFF in this case); ox
{2} the AUX GEN is ofrerative,
electrical power is available
and the AUX PWR, L BUS and E
BUS switches are both in <the
OFF position (the B2UX PWR
AVAIL light will ke ON in this

case). The light receives 28
VDC power from the EMERGENCY
DC BUS through the GENERATOR

CONTRCL ~ RUX circuilt Lreaker
(C—13} .

The amber L and R AC BUS OFF
caution lights indicate that
the respective left or <right
AC generator bus is not
energized, The lights receive
28 VDC power from the EATTERY

Sectiorn I

BUS throughk the LEFT and FIGHT
LC BUS OFF LT/DERD BUS ERELAY
circuit bheakers (B~17, -~-18},
respectively.

Direct Current {DC)
Electrical System

The 28 VDC electrical system (FO-
7} 1like that of the AC electrical
system has left and right systems
that function separately. Power is
supplied to the LEFT DC system
from the LEFT GEN BUS through +two
transformer rectifiers operating
in parallel. The FIGHT DC system
receives power from the RIGHT GEN
BUS through two other transiormer
rectifiers operating ir parallel.
The DC systems have a manual
crosstie switch to connect the
left and right DC systems +*o a
common source in the event of a
failure in one of the systems. Two
14 volt nickel=cadmium Dbatteries
are connected in series to supply
28 VDC power to the BATTERY DIRECT
BUS and, if the BAT switch is ON,
to the BATTERY BUS when nreither DC
bus is powered. With the EMEEK PWR

switch in +the ON position, <the

batteries will also power the

EMERGENCY DC BUS.

DC Power Distribution

Left and Right DC Buses

The LEFT DC BUS recelives 28 VDC

power from the left No. 1 and 2.
transformer rectifiers which are

connected ir parallel and receive
115 VAC, 3 phase power from the
LEFT GEN FEUS through the XFMR
RECT, L1 and LZ c¢ircuit breakers
(AH-9, =-10; AJ=-9, ~10; BAK=-S, ~10),
respectively. The RIGHT DC BUS
receives 28 VDC power from +the
right No. 1 arnd 2 <transformer
rectifiers which are connected in
parallel and receive 115 Vvac, 3
phase power <through the XFME RECT,
k1 and R2 circuit breakers (AL-9,
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=10; AM=9, -10; AN-9, -10} .
respectively. In the event of loss
of power to either DC bus, the bus
can ke powered from +the opposite
DC bus through the DC bus crosstie
relay. The relay is contreolled by
the manually operatad DC BUS X TIE
switch. This switch is normally in
the OPFPEN position and must be
rmarually closed for crosstieing.
The relay 1is powered by the
BATTERY BUS through the DC CROSE
TIE RELAY circuit breaker (B~15).

reverse Current Relays

Each transformexr rectifier is
connected to its DC BUS through a
ncrmally closed reverse current
relay which opens in the gvent of
a transformer-rectifier fault, The
relays are not zccessible in
flight and, if +tripped, must be
manually reset on the ground.

EBat+tery Direct Rus

The BATTERY DIRECT BUS provides 28
VDC power for the firex system,
Cs8D dGisconnects, EMER & BATT
EUS/CABIN PRESS/DUCT FAIL lights
and voltmeter. The bus aLso
provides control powexy for the
BATTERY RELAY through the EBATTERY
EXLAY circuit kreaker (2-15). Loss
cf power to this relay will not
allow the batteries to power the
ELTTERY BUS. The BERTTERY DIRECT
BUS is powered at all times from
the two series connected 14 volt
batteries,

Eattery Bus

The EATTEKRY BUS (FO=7) provides 28
VDC power for +the engine fire
detection system and warnirg, the
DC CROSSTIE RELAEY, the DC EUS OFF,
RC BUS QFF, MASTEER WAERNING, MASTER
CAUTION, SCES OFF and CENTER INSTER
PANEL LIGHTS, REFUEL VALVE CLOSE,
standkby attitude indicator, pilots
audio panel, and SPOILEK
KNOCKLCOWN. The EATTERY RUS
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receives 28 VDC power from the
battery through the battery relay
wnen the BAT switch is in the ON
position and mneither of <the DC
buses is energized. If either (or
both} DC tus (es) is (are)
energized, the BATTERY BUS will te

powered by the DC bus({es) +through
the BATTERY BUS FEED  c¢ircuit
breakers (2P=12, AR=12)
independent of +the BAT switch
position, :

Emergency DC Rus

The EMERGENCY DC BUS (FO~T)

provides 28 vDC powexr for
emergency ioceds such as the
standby lighting and commurication
equipment. The EMERGENCY DC BUS is
rormally powered from the LEFT DC
BUS through the DC emergency power
transfer relay, the EMER BUS FEED
circuit breaker (&P-11), a&and' the
OFF position o©f +the EMEK PWK
switch. In the event of loss of
rower +o0 +the LEFT DC BUs, DC
emergency power transfer relay
automatically transiers the power
source to the KIGHT DC BUS through
the EMER EBUS FEED circuit breaker
(AR=-11}. In the event of loss of
power to both LEFT and ERIGHT DC
BUSES, the EMERGENCY DC BUS can be
powered from the batteries by
placing the EMEE PWk switch in the
ON position. Fully charged
batteries will provide emergency
power to essential loads for a
minimum of 60 minutes.

DC Electrical System
Controls and Indicators

Battery Switch

The BAT switch (figure 1«57) is a
two position switch with positions
OFF and ON. The ON positicr of the
BAT switch a&actuztes the battery
relay and cornnects the BLTTEFERY BUS
+6 the batteries if the LEFT ard
RIGHT DC BUSes &are de~energized.
With the BAT switch ON and the




¥C=15

LEFT and/or RIGHT DC EUS ard LEFT
GEN EUS energized, the fEattery
relay automatically cornnects <the
battery charger o the battery.
The bhattery charger receives 115
VAC, 3 phase power from the LEFT
GEN EUS through the BEATTERY
CHERGER circuit breaker Ilocated
above the LEFT GEN BUS circuit
breaker panel in the EPC ganel. In
the OQFF position the battery
charger is discomnnected from the
batteries &and +the BATTERY BUS
cannot ke powered directly from
the batteries.

CC Bus Crosstie Switch

The DC BUS X TIE switch (figure 1-

57y is a two position switceh with

positions CLOSE and QPEN., The DC
system is normally operated with
the switch in the OPEN position
which isolates the LEFT DC BUS and
FIGHT DC BUS. The CLOSE position
connects the LEFT DC BUS and EIGHT
DC BUS through the DC bus crosstie
relay allowing any conbination of
transformer rectifiers to power
koth DC buses.

Emergency Power Switch

The EMER PWR switch (figure 1-57)
is a +two position OFF and (N
switch, OFF is the normal
position. When the switch is in
OFF positicn, the emergency DC bus
is powered by the normal DC power
distribution system. When the EMEE
PWE switch is in ON position,
power for the EMERGENCY DC RUS is
supplied from the batteries.

Emergency Power In Use Light

The white EMER PWk IN USE light
(fiqure 1~57) will come on when
the EMER PWR switch is in +the ON
position and the EMERGENCY LC BUS
is powered. The EMER PWR 1IN USE
light receives 28 VOC power from
the EMERGENCY DC RBUS through +the
EMER POWER IN USE LIGHT circuit

Section T
breaker (C~-17).
DC Loadmeters

The left and right DC LOAD meters
(figure 1=-57} indicate the load
the respective transformer-
rectifier is delivering +to the
distributior. system. Loadmeters
are dual indicating with separate
scales for esch transformer
rectifier. The indicators are
calibrated from 0.0 to 1.5 with
1.0 indicatirg 100 percent of
transformer-rectifier rated
capacity.

DC Volt/2Ammeter

The DC VOLTS/ZMPS meter (figqure 1=
57) is calibrated in both volts
and amperes znd indicates the
charge ©or discharge current of the
battery with the selector switch
in the BLT AMPS pcsition, battery
voltage with the selector switch
in the BAT VOLTS position or LEFT
or RIGHT DC BUS voltage with the
selector switch 1in the LI or R
position. Input for kattery
amperage 1is received from the
battery shunt through the BETTERY
AMMETER andg VOLT/ mMP circuit
breakers located in <the avionics
rack., The left or right DC bus
voltmeter receives 28 VDC power
from the LEFT DC BUS and RIGHT DC
BUS through the LEFT and FIGHT DC

BUS SENSE & VOLTMETER circuit
breakers (T-24, AD=-24),
respectively, Eattery voltage

indication receives 28VDC power
from <+the BLTTERY DIRECT bus
through the VOLTMETEK circuit
breaker (A-18).

DC Electrical System Caution
and Warning Lts {(Overhead
Annunciator Panel)

The amber L and K DC EUS OFF
caution lights {(figure 1-58)
indicate that the respective DC
bus is not powered. The 1lights
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receive 28 VDC power from the
BLTTEKRY BUS through the DC BUS OFF
LIGHTS circult breaker (B=16}. The
MASTEE CAUTION lights come on with
& DC BUS QFF caution light.

The red DC EMER BUS warning 1light
{(figure 1-58) indicates that the
EMERGENCY DC BUS 1s not powered,
The red BATT BUS warning light
(figure 1-58) warns the pilots
that the BATTERY BUS is not
powered. These lights receive 28
VD¢ power from the BATTERY DIRECT
BUS through the EMEEK & BAT
EUS/CARBIN PRESS/DUCT FRIL 1Ts
circuit breaker (2-17). The MZSTER
WEARNING lights come on
simultanecusly with <the DC EMER
BUS ands/or the BATT BUS warning
lights.

Circuit Breakers

The lcad circuit breakers on the
ELTTERY DIEECT, BATTEERY and
EMERGENCY DC buses (figure 1-60)
are located on the pilotst
overhead c¢ircuit breaker panel,
The remaining load circuit
brezkers for both ZC and [LC are
located on the forward face of the
Flectrical Power Center (EPC)
(figure 1-59) . These circuit
breakers are installed on three
panels: upper, lower and
generator bus {(figures 1-61
through 1-66). The upper panel
contains four sections. The LEFT
anrd RIGHT AVIONICS sections
contain the avionics circuit
treakers on the LEFT and PIGHT AC
and DC buses, grouped together for
cor.venience. The remaining two
sections contairn the circuit
breakers on the LEFT AC buses and
the LEFT DC bus. The lower panel
contains circuit breakers on the
FIGHT &C buses and +the FEIGHT DC
tus. The generator bus panel
contains circuit breakexrs on the
IEFT GEN BUS, the ERIGHT GEN BUS
and the EMEF and RATTERY RUS FEEL
circuit breakers on the LEFT and
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RIGHT DC ERUS(es}). The EUX  AC
voltage andg frequency meter
circuit breaker is located in +the
EPC behind the generator bus
panel. The circuit breakers for
the left ard right generator
voltage and frequency meters are
also located behind ths generator
bus panel but on the zft side of
the EPC. Four INSTRUMENT LIGHT
circuit breakers are located on
the center pedestal forwara of the
throttle gquadrant and an QVHD
SWITCH PANEL &V INST LIGHTS
circult bresker is located on +the
pilotst' overhead «circuit breaker
panel. One LEATTERY DIRECT BUS
FEED, one BATTERY BUS FEED, one
battery voltmeter, and one battery
ammeter circuit breakers are
located at +the battery in the
lower outbhoard section of the

avionics rack, TwWO {four in
aircrafe #2) cabin lighting
circuit breskers are located on
the Station 607 Electrical

Disconnect Panels. One bresker is
installed on the left and the
other on the right panel. Eleven
circuit breakers are located at
the external power receptacle; six
EXTERNAL POWEER primary circuit
breakers, three sensing circuit
breakers and tWo DC circuit
breakers,

Electrical Power Normal
Operation

Using external powexr +to energize
all buses:

1. Zll circuit breakers checked
and closed (some may be open
and collared).

2. Place BRT switch in ON. The LC
EMER BUS, L and R DC BUS OFrL,
and L and R AC BUS OFF lights
should be or. Reset the MASTER
WARNING &and MASTER CLUTION
lights,

3. Verify EMER PWR selector in




OFF arnd EMEER PWE IN USE light
i= OFF. :

Verify the DC EUS X TIE switch
is in CPEN.

Verify +he EXT PWR, L BUS
FE BUS switches are in OFF,

and

Verirfy the RUX PWEK, I and F
BUS switches are in NORM.

When ground cornnects
power supply to +the external
power receptacle, the EXT PWEK
EVAIL l1ight should come on.

Rotate the VOLT/FREG SEL to
EXT PWR and check the wvoltage
ard frequency are normal,

If voltage and/cr
frequency are not normzl,
do not apply external
electrical power to

aircratt. Applyving
could cause equipment
damage,

Place EXT PWEK, L BUS &and E RUS
switches (one at a time) in
ON. Observe L and R AC BUS
QFF, L and E DC BUS OFF and
the DC EMER EBUS lights go off.
Check that the DC LORDMETERS

indicate a normal lecad.

Using the generators +to energize
all buses (when engines are
started 3, 4, 2 and 1):

1.

Complete "using external power
to energize all busesn

procedure to power all buses,

verify €SD (L, RUX, R)
are closed and safetied.

guards

Verify L and E GEN switches in
ON and the AUX GEN switch in
NORM. (AC loadmeters should

YC-15

external -

10.

section I

indicate 0.}

Verify AUX PWk (L BUS and R
BUS) switches ir NOERM. BEoth
AUX PWR IN USE and AUX PWR

AVAIL lights should be off.

Rotate VOLT/FREQ SEL selector
to AC GEN/DC BUS R position.

Start Engine 3, Es N2 RPM
increases, the R ¢SD OIL PRESS
LOW light on the overhead
annunciator panel should go
off. Check the BAC VOLTS and

- FREQ indicators in the pilots*

overhead panel. When the
engine is stabilized, the
normal indications are 115 43
volts and 400 x4 Bz.

Observe the R GEN OFF

annuncistor light is off.

Check the right AC LOAD meter
indicates a rormal leocad.

Check the [C LORD meters, A1l
should continue to indicate a
leoad,

NOTE

If F GEN OFF annuncia-
tor lignt does not go
off, check the voltage,
frequency anrd AC load-
meter for normal
indication. It the
generator indications
are not nermal, reset
the generator. Place
the k GEN switch to
momentary RESET {up)
poesition and back to
QM. The voltage,
frequency and load-
meters (AC and DC)
should indicate norm=-
ally. The F GEN OFF
1ight should go off.

Rotate the VOLT/FREQ  SEL
selector to AUX PWR position.
1-131=-Fev.
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11.

12.

13.

14,

15.

1-132=-Rev.

Svart Engine U4, AsS N2
increases the AUX CSD
PRESS LOW annunciator
should go off, Check the AC
VOLTS and FREQ indicators,
When the engine is stabilized,
the normal indications are 115
+3 volts and 400 x4 Hz.

RPM
1L
light

Observe the AUX GEN
annunciator light is off.

CFF

Observe AUX PWR AVAIL light
comes on, Check that the left
AUX PWR IN USE light ccmes orn.
The aux AC ICAD meter and DC
loadmeters should indicate a
normal lcad. At this time, the
right generator 1is gpowering
the right system and +the aux
generator (Engine 4) is
powering the left system.

NOTE

If AUX GEN OFF annuncia=-
tor light does not go off,
check the wvoltage, freg-
uency and AC LOAD meter
for normal indications.
If the generator indica-
tions are not normal,
reset the generator.,
Place the AUX GEN switch
to momentary RESET (ug)
position and back to
NOERM. The wvoltage,
trequency and AC load-
meter should indicate
normally. The AUX GEN
OFF light should go off.

External power is no longer
being used. Place EXT PWk (L
EUS and R BUS) switches, one
at a time, to OFF. Notify
ground to disconnect external
power,

Rotate the VOLT/FREC SEL
selector ¢ AC GEN/DC BUS L
position. Start Engine 2. BAs
N2 EPM increases, the L CsD

000 01 Jun 1975

16,

17.

18,

19.

20,

21,

OIL PRESS LOW annunciator
light should go off. Check the
AC VOLTS and FREQ indicators.
wWhen the engire is stabilized
at idle, the normal
indications are +the same as
the right and aux generators,

Observe the L GEN
annuncistor light is off.

OFF

Check the left ZC LORD meter
indicates a normal 1load and
the DC LOZD meters continue to
indicate & load.

NOTE

If L. GEN OFF annuncia-
tor light does not go
off, check the voltagye,
frequency and AC load-
meter for normal indica-
tion. If the generator
indications are not
normal, reset the
generator., Place the L
GEN switch to momentary
RESET (up} position and
back to ON., The voltage,
frequency and loadmeters
{(AC and DBC) should
indicate normally. The
L GEN OFF light should
go off.

Check the left AUX PWR IN USE
light goes off and the aux 2C

LOAD meter indicates a zero
load. However, the 2ZUX PHWE
AVAIL light remains on,

Start Zngine 1 (Engine 1 does
not have & generator).

Place B GEN switch in OFF.

Obsexrve the K GEN OFF light
comes On.

Check the right RUX PWER IN USE
tight comes on., The aux 2aC
IOAD should indicate a load
and the right AC LORD meter
should irdicate zero. 2lso the




22,

[ 3%

[ 9%
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DC LOAD meters should continue
to indicate a load.

NOTE

By startirg engines in
this order, it checks

the automatic electrical
bus priority system,
(i.e., (1} L or F GEN;

(2) AUX GEN; (3) EXT PWR).

Place the R GEN switch in ON,
Observe the R GEN OFF 1light
goes off.

Check the right AUX Pwk IN USE
light goes off, The xight AC
LOAD meter indicates a load
and the aux AC LO2ZD meter
irdicates =zero. All the DC
LOAD meters should continue to
indicate a load.
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LA.C. CAUTION LIGHTS
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D.C. CAUTION AND WARNING LIGHTS
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CIRCUIT BREAKERS — ELECTRICAL POWER CENTER (EPC)
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CIRCUIT BREAKERS — OVERHEAD PANEL
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Section I YC-15

CIRCUIT BREAKERS — GEN BUSES

BATTERY DSCAS
CHARGER DIGITAL
COMPT

ACFT #2 = 2

&

L

)

LEFT AUX AUX TEST TEST AUX hUX XFMR AFMR LEFT

WINCH HYDR HYOR INSTM INST™ KYOR HYDR RECT RECT | AC BUS

POWER PUMP PUMP 1 2 PUMP FUMP Ll L2 SENSING
COMT 1 | CANY 2 t 2

Ueliclcllelolslelelcl oo

vooeee|oo|slee@

telieliclelclielislElelelelel:

L]
—
1 2 3 4_ 5 6 - 7 8 9 10 11 12
-
f. RIGHT AlX Aux TEST TEST Al AUX XFMR | XFMR RIGHT |. RIGHT %
WINEH HYDR HYDR INSTH INSTH HYDR KYDR RECT RECT AC BUS | AC BUS
POWER FUNP FUMP k] L[] PLMP PUMP R1 LH SEMSING FEED
COKT 3 | CONT 4 3 4

delClelclieliclielelenelenel:

Wolololo|o|o|oee|o|e|es

dieliclielicliclielicliclicielielielt

L.

»
A

FRE-C15-1594
Figure 1=64

1«14 4-Rev, 003 2_"4 Jan 19717 .



I

Section

YC-15

CIRCUIT BRERKERS — BUS FEED

T~ T T~ 1.
DD v
20
1H91Y |

1 0333 LUEEF!
r sng sna
A¥3ilva L EL K

® Cl L L J
sng @ @ dv
20
IFE}

EEF] 0334
r sns sng
g AHILLYS| HIWI J

PRS-C15-160A

.Figure 1=-65

15 ‘Aug 1975

1=145=kev. 001



YC=15

1

Section

CIRCUIT BREAKERS — BATTERY

-

HIWH
© SOINOIAY

~

©

O

o

B

0334 g314 i
193410 sng | awy/0708 | w3L3mmy
| Ad3LLve | A¥3LLvE | A¥3LLve | A¥3Live |

PR5-C15-161

Figure 1-66

15 Rug 1975

T=146~kev, 001



YC=-15

PITOT/STATIC SYSTEMS

The pitot-static system ccnsists
of four electrically anti-iced
pitot~static tubes, +two on each
side of the forward fuselage, with
related pressure tubing (Figure 1-
€7). The system provides pitot
arnd/or static air pressure for the
operation of the central air data
computers, standby airspeed,
altimeter and cabin altitude
differential pressure indicator,

CENTRAL AIR DATA COMPUTER
(CADC) BSYSTEME |

Two digital CADCs, #1 and #2, are
installed in the aircraft.

The pilot's pitots/static  probe
(Figure 1-67), located on the
forward upper left fuselage,
supplies pitot pressure for CADC
#1, The pilot's and AUX-1 probe,
located on the forward lowexr right
fuselsge, supply static rpressure
for CADC #1. -

The copilot's pitot/static probe
{Figure 1-67), 1located on the
forward upper right fuselage,
supplies pitot pressure for CADC
#2. The copilot's and AUX-2 probe,
located on the forward lower left
fuselage, supplies static pressure
to CADC #2. FEefer to Figure 1-67
for computer inputs and outputs,

CADC #1 (#2) receives 115 VAC,
single phase power from +the LEFT
{kIGHT) AC bus through +the AIR
DATE CMPTR 1 (2} circuit breaker
(E-9 and J~9% respectively), 28 VIDC
trom the LEFT (RIGHT) IC bus
through the AIR DATE CMPTRE 1 (2)
circuit Dbreaker (F-9 and H=-S
respectively),

Flight Test Air Data
Computers

Two flight test air data computers
are installed to provide airspeed

Section I

data from the boom and trailing
cone to the pilots' mach airspeed
indicator for test purpose. Ekefer
to Appendix II for details.

NOTE

The fliight test trailing
CONE installation has no
provisions for anti-icing.

hirspeed Selector Switch

2 three-position rotary RIRSPEED
selector (Figure 1-68), located on
the pilotst instrument panel,
provides a mears of selecting the
source of airspeed data., When in
ACFT, CADC #1 supplies azirspeed
information to the pilots®
mach/airspeed indicator. When in
CONE, the +trailing cone DADC
supplies airspeed information to
the pilots' MACH/AS indicator.
Wwhen in BOOM, the boom DADC
supplies airspeed information +to
the pilots'! MACH/AS indicator.

INSTRUMENTS

An integrated flight instrument
gystem is installed in both +the
pilot's and copilot's instrument
panel (FO-1). The system consists
of mach-zirspeed indicator,
Attitude Directeor Indicator (ADI),
Horizontal Situation Indicatoxr
(H8I), radio altimeter indicator,
altimeter and vertical speed
indicator.

Mach Airspeed Indicators

A flight test electric MACH-
AIRSPEED indicator (figure 1-68)
is installed in the pilot's
instrumernt panel, It has three
sources of airspeed data which can
be selected by the LIRSPEED
selector (refer +o Figures 1«67
and 1-68). The pilotts MACH-
AIRSPEED indicator receives 28 VAC
power from the LEFT AC bus through
the PILOT MLCH EIRSPEED IND

1-147~Fev., 002 20 Fek 1976



Section I

circuit breaker {D~5}. The
- ir.gicator has & MACH window,
EI&SPELED window, pointer and
numkbers by 10s through 90. A red

COFF flag appears in the respective
window 1f: electrical rpower is
lest or data is unusable.

The MACH window is a digital
readout #or MACH. The AIRSPEED
window is a digital readout for
airspeed., The pointer indicates
one knot through 2 hundred, One
complete revolution is 100 knots.

AN electric MACH=-AIRSPEED
indicator (figure 1=-68), located
on the copilot's instrument panel,
receives data only from CADC #2.
The copilot's MACH=-AIFSPEED
indicator receives 28 VRC power
from the RIGHT AC bus thrxcugh the
COPILOT MACH ERIRSPEED IND circuit
breaker (H=5}. It consists of the
follows:

MZCH WINDOW = Indicates
number.
150,

the mach
The minimum mach nurber is

OFF FLAG - Appears when +the MACH
data is unusable or an electrical
failure occurs.

E/S FLAG = Appears when the
RIRSPEED data is unusacle or an
elactrical failure occcurs.

2IRSPEED KEFERENCE BUGS - Movable

pointers normally used to alert
the pilot +to selected airspeed;
€uge, V1, Vr, V2,

SPEED INDEX BUG - It is

inoperative in this aircraft,

ZIESPEED POINTER . -~ Indicates
computed airspeed.

vme POINTER = Indicates maximum
operating airspeed &s related to
altitude., When system fails, the

pointer goes to 257 knots,

1~148-Rev, 003 24 Jan 1977

Attitude Director Indicator

{ADI)
The ADIs are 1located on the
pilot's and copilot's instrumert
panels. The primary function of
the ADI's is to provide a&aircraft
attitude reference.

The pilot's ard copilot?'s Attitude

Director Indicators (ADIs) are
identical {figure 1~69) . The
pilot's ADI receives input from

Vertical Gyro #1 and the copilot's
ADI from Vertical Gyro #2.
Vertical Gyro #1 receives 115 VAC
and 28 VAC from the LEFT BAC bus
through the v¢ 1 and ATTITUDE 1

circuit breakers (E-7 and D=8,
respectively), The pilot's ADI
receives 28 V2&C power from the

LEFT AC bus thrcugh the PILOT ADI

circuit breaker (D~7)}. Vertical
Gyro #2 ard the copilot's ADI
receive power from +the RIGHT AC

bus through the VG 2,
and COPILOT ADI circuit breakers
{(J-7, H~8 and E-7, «respectively).
& description of the ADI follows:

ATTITUDE 2

GO-ARQUND LIGHT(GH) (Bircraft #2

Only) = Comes on when GA mode is
selected with the Takeoff/Go~-
Around (TO/GA) Switch on the

throttles with the flight director
engaged.

GYRO WARNING FIAG (G) =~ Appears
for TEST and to irdicate that the
gyre information is unuszble and
for cexrtain feilure conditicns,

FLIGHT DIRECTOF WAENING FLAG (FD)
- In Zircraft #1, it is
inoperative end is in wview when
electrical powex is off. In
rircraft #2, it appears when the
FD information is unusable.

D.H. LIGHT - {Comes on when the
D.H. selected on the respective
kadio Rltimeter i1s reached.

ROLL AND PITCH STEERING BAES - Are

— e




— e S —

inoperative in Aircraft #1 and are

out ©of wview at all tiwes. 1In
Ekircratt #2, they indicate the
respective steer commands when
valid signals are received. Also
used in the Go-Around mode.

ROLL POINTER =~ Indicates the
degree of bank. When electrical
rower is lost, a 90¢ bank is
irdicated.

HORIZON BAR - Provides a hecrizon

position reference relative to the
aircraft symbol.

GLIDE SIOPE INDICRICR - The
indicator displays glide slope
deviation information.

GLIDE SLOPE WARNING FLAG (GS8) -
Glide slope flag appears when
glide slope information is
urusable.

FLDIO ELTITULE DISPLRAY - Indicates

radic altitude (below 200 feet).

EXPANLED LOCALIZEE
Lisgplays expanded
deviation information.

LISPLAY
lccalizer

TURN END SIIP INDICATOER = Lisplays
the turn and slip conditicen of the
aircraft,

PITCH TRIM KNOE =
this aircraft.

Inoperative in

SIOW FLST INDICATOE - In Aircraft
#2, it appears when the airspeed
is within 11 knots ¢f the selected
VAM approach speed.

TEST BUTTON = Press to test
tutton., When rpressed, the blue-
brown sphere indicates a 10° climb
and 20¢ right bank and G flag
appears.

LIRCRZFT SYMBCL = Indicates the
pesition of the aircraft in

relation to the horizoen bar.,

YCc-15

Sectiorn I

AIRCRAFT DOT Indicates
center of the sircraft.

the

Radio Altimeter System

2 radio aitimeter
installed to provide an
indication of aircraft altitude
above the ground. It is a part of
the integrated low approach and

is
accurate

system-

landing system., The system
provides aural as well as visual
altitude informaticon, The system
can alert the pilots of the flare

height for STOL operations. When
the aircraft is 2,500 feet &above

ground level, a 2-3 second tone
will sourd. When the aircraft is
descending and within 50-100 feet
above the selected D.H. a tone

will start arnd build up until D.H.
is reached, at which time it
silences., Also the D,H, 1lights
will come on. This gives the
pilots wvisual and aural altitude
information. The radio altimeter
receives 115 VRC single phase
power from the LEFT AC bus through
the RADIO ALTM circuit breaker (E~-
6) . _

KADIQ ALTIMETER INDICATOR
indicators (figure 1~-70), located
on the pilot's and copilotts
instrument pahel, display altitude

Two

in 10 foot increments Letween 0
and 500 feet and 50 foot
increments between 500 and 2500
feet,

SET/TEST KNOR - A SET/TEST

adjustment knob is used to set the
decision height or flare height.

D.H., SET WINDOW A digital
readout of +the desired decision

height when the SET/TEST knob is
rotated.
DECISION HEIGHT (D.H.} BAR = A

reference bar is positicned to the
desired decision height (D.H.,) or
fiare height when the SET/TEST
knob is rotated,

1-149-Kev,
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Section I
EFITITUDE REFERENCE BAR = 2 fixed
bar which indicates current

altitude above the ground.

LITITUDE SCRLE - The altitude is
displayed on a wveritical tape that
moves, When the aircratft is on the
ground the 0§ should be under the
altitude reference bar.

DECISION HEIGHT (D.H.,) LIGHT = An

smber press-to-reset DH (decision
height) light comes on when the
aircraft descends below the

selected D.H.

WERNING FLAG = A red and white
barker-pole warning flag comes
into view during a test, whenever
the system 1s malfuncticning or
electrical power is lost,

kadio Altimeter D.H. Lights
and Tone Test

Tc perform a functional
rproceed as foliows:

test

1. Verity that electrical power
is on the aircraft.

2. Positién the circuit Lkreakers
as follows:

Pilot
closed;
Copilots/Flt Test Engr Zudio
Panels (C-24)} closed;

Left and Fight Ground Sense

Audio Panel (C-23)

kelays (V=15 and BAF-15) open
3. On “the pilotts radioc

altimeter, rotate (CW) the

SET/TEST knob until 40 (feet)

is in the D.H. set window. The
salmon D.H, bar will move to
indicate 40 on the altitude
scale.

4. The pileot*s D.H. light should
come On.

5., Press and hocld@ +he SET/TEST

1-150=-kev. 003 24 Jan 1977
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knob.

6. Observe the

indications:

following

Altitude scale starts
moving to 250 (feet)

Barber pole warning flag
‘comes in view

2s the altitude scale
passes 40 the D.H.
light should go off.

The ADI radio altitude
dispiey is out of view.

7. ERelease +the SET/TEST knokb.
Warning flag goes out of view,.
Es the altitude scale
indicates 140 to 90 a tore
will start and build up until
40 is reached at which time it

silences. Zlso the D,H, lights
will come on.

8., On the pilot's radio
altimeter, rotate the SET/TEST
knob to set ¢ in the D.H. set
window, The D.,H. bar will move
the zero. The D.H, light
should go off.

9. Close the LEFT and RIGHT
GROUND SENSE RELAYS circuit

breakers (V=15 and AF-15).

Altimeters
The pilot?s and copilot's
altimeters {(figure 1-71) are

identical and receive their irnputs
from CADC #1 arnd 2, respectively.
The altimeters receive 28 VAC
power from the AC buses., The LEFT
(RIGHT} AC bus powers the pilot's
{(copiiot's) altimeter through the
PILOT {COFPILOT) ALTM circuit
breaker {DL=6 and H+~6
respectively).

DIGITAL WINDOW -~ ZIndicates the
entire altitude from 0 to 50,600



feet. The right two-digit dtrum is
numbered in 20 foot increments,
The 0 position of the 10 thousands
drum is green from sea level +to
10,000 feet.

QFF WARKNING FIEG = The digital
window also displays an OFF
warning failure flag when the
altitude information 1s unusable
or with altimeter internal power
supply failure,

NEGATIVE WARNING FLAG (NEG) -~ The
digital readout displays a NEG

altitude flag when the azltitude is
below sea level,

MILLIBARS/INCHES OF MERCURY WINDOW

- Indicates the selected
barometric pressure - in MR
(rillibars) and IN BEG (inches of
nercury) .

EEFERENCE MARKER KNOB = Used ¢to

set the altitude reference marker
as desired.

BAROMETER SET KNOGE -
knob is pressed and
change the barometric Eressure
values irn the MB/IN HG window,
Changing the value in one window
will change the value ©of the other
window,

A PBARO set
rotated to

ALTITUDE POINTEK Makes a
complete revolution for each 1,000
feet of altitude.

Vertical Speed Indicators

The pileot?'s and copilott's vertical
speed indicators (figure 1=-71) are
identical and receive their inputs
from CADC %1 and 2, respectively.
The indicators receive 28 VAC
power from the AC buses, The LEFT
(RIGHT) AC bus powers the pilot's
{copilotts) vertical speed
indicator through the PILOT VERT
SPEED IND circuit breaker (D-11
and H=-11 respectively).

YC=15
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VERTICAL SPEED FOINTER - Indicates

vertical speed in 1000 feet per
minute.

OFF FLAG = Appears when the
vertical speed information is
unusable or the indicator

electrical power supply failure,

Borizontal Situation
Indicators (HESI)

The Horizontal
Indicators (HSIs)

are the primaxy
monitoring the aircraft heading,
The pilot's HSI receives heading
information from Compass #1 and
the copilott's from Compass #2. The
pilot's (copilot's) heading system
receives 115 VAC and 28 VEC power
from +the LEFT (RIGHT) &C bus
through two PILOT (COPILOT) HSI
HEADING circuit breakers (E-10 and
D-10, J-10 and H-10 respectively).
BSI*'s also display TACAN bearing

Situation
{(figure 1=72)
means of

and distance, IL5 localizer and
glideslope deviation, and T&LAR
information. A description
follows:

HEADING WARNING FLAG = The red
flag appears when the heading

information is unusable,

HEADING MARKEER =- 2
bug which
heading.

movable white
indicates selected

RANGE INDICATOER AND WARNING FLAG -
Continuously provides digital
readout ¢f nautical miles slant
range to the selected TRCAN or
VORTAC facility. A black flag will

mask the mileage when +the range
information is unusable.

BEARING POINTER NO 2 - The green
pointer is iroperative ard

postioned at the lower lubkerline,
When an EDF 1is installed and a
valid signal is zxeceived, the
green pointer will indicate
relative bearing to the selected

1-151~-Fev.
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station.

GLIDE SLCPE INDICATOR ~ The white
indicator represents glide slope
position relative to the aircraft.

GIIDE SLOPE WARNING FLAG {GSL} -
The red flag appears when the
glide slope information is
urusable.

HELDING SET KNOB -~ When rotated,
the heading set bug will mcve and
provides a reference for headings,

COQUERSE DEVIATION INDICATOR -
Irdicates the position and
relative bearing of the pilot's
selected TACAN course, center of
localizer, o©or center of TALAK
beam, relative to the aircraft.

ERIKCRAFT SYMBQOL - Indicates
aircraft's position in relation te
course.

TO=-FROM INDICATCR - y white
irdicateor points to or from the
selected Tacan/VORTAC ifacility.

COURSE SET KNOB = It is wused to
set the desired course, The course
arrow and course select window
will irdicate this selected
course, The pilotst kneb is
operable and functions with the
CDI. The copilots' will not effect
+he CDI.

NAVIGATION RECEIVER FIAG - A red
and white flag appears when the
gelected TALAR o©r TACAN or ILS
irformation Ais unusable. When
TACEN, ILS or TRLAR 1is selected
and the informatiorn is usuable the
No. 1 appears in the pilot's and
copilot's HSI.

EFERING POINTER No. 1 - The red
pointer continuously indicates the
bearing to a selected and usuable
TACAN or VORTAC facility. when VOR
radio is installed, the pilotts
red pointer indicates TACAN and

1-152~-Rev. 003 24 Jan 1977
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the copilot's indicates VOR.

COURSE SELECT WINDOW - Provides a
digital readout of the selected
course,

COURSE ARROW = When the course set
knob is rotated, the course arrow
will move and indicate on the
compass card the selected course
and should be the same as the
course select window display.

Pictorial Display Indicator

In aircraft 2, a pictorial
display indicator (PDI} (figure 1=
73) is installed on the copilots!
instrument parel. It provides a
means of monitoring the INS
information., It consists o©f the
followings

Elert light - a'blue alert light
comes on steady 2 minutes before a
waypoint 1s reached and then
flashes 30 seconds before a
waypoint is reached.

tmber light is inoperative.

Selected track arrow (head) -
indicates the desired track
between twoe waypoints, When

waypoints are not entered in the
INS, the arrow will drift toward
true heading.

Crosstrack Deviation indicater -
displays deviation information
between desired track and actual
track {cross track error).

Actual track pointer - indicates
the actual track being flown
between two waypceints. The angle
between the pointer snd true north
is the drift argle.

Aircraft symbol -~ indicates fore
and aft position of aircraft.

compass c¢ard - indicates true
heading under the upper lubbex
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lire.
Standby Altimeter

A barometric bellows type standby
altimeter (figure 1=73) is located
orn the c¢enter instrument panel.
The dial is numbered every 100
feet with a graduation mark every
20 feet. Three pointers indicate
hurndreds (the long one) ; thousands
(the middle length); and ten
thousands (the thin one) . A
barometric set knob is provided to
set the barometric pressure, from
28.20 to 31.00 IN HG. When
rotating this knobk, +the altitude
pointers and pressure window will
make a corresponding change., = The
standby altimeter static pressure
sources are AUX 1 and pilot's
pitot/static probes.

Standby Airspeed Indicator

The standby airspeed indicator
(figure 1-73), 1located on the
cérter instrument panel, displays
the alrcraftts airspeed as
determined from the AUX 1
pitotsstatic probe. To determine
alrspeed a multiplication factor
of 100 must be used. The dial is
numbered .6, 1, 1.5, 2 with marks
every 10 knots +to 200 kts +then
with marks every 50 knots.

Standby Attitude Indicator

in electric standby attitude
indicator (figure 1-73), located
on the center instrument panel
rrovides an emergency attitude
reference, The indicator receives
28 VDC power from the BATTERY DC
cus through the STANDBY ATTITUDE
circuit breaker (B~27). 2
caging/pitch trim knob provides a
means of, (1) erecting the gyro in
pitch and roll, and (2 adjusting
the attitude sphere up cr down for
pitch reference.

Standby Compass

Section I

i alcohol {(whiskey) standby
compass swirgs down from the
forward edge ot the overhead panel
into the pilots view. When stowed
the compass will be out of view.

Visdal Approach Monitor
(VAM) System

& visual approach monitor (VAM)
{figure 1-74) system is installed
to provide +the pilot(s) with a
head=-up display of approach path
and speed information, The
projected images consist of a
gspeed deviation indication, a
vertical pitch=-stabilized approach
angle scale in  degrees, a
horizontal fiight path bar and a
FLARE annunciator. The system
allows the pilot(s} to establish
and maintain a preselected flight
path and airspeed to & touchdown
point while mairtaining a constant
view o©f +the 1landing site. In
Aircraft #2, the VAM alsc provides
Go=Around quidance in pitch. The
Visual Approach Monitor system is
a non-radiating aircrafit contained
system and does not require ground
facilities. The VAM system
receives 115 VRC power from the
LEFT AC bus through +the VISUZL
APPRCACH MOKITOR <circuit breaker
(E-14) . The system consists of a
computer, indicators and a control
panel, A system description
follows:

VAM DISPLAY INDICATCR - Two VAM
indicators, located in the pilott's
ard copilot's glareshield, provide

“a display for each pilot. When in

use, the vaM information is
projected directly in front of the
pilot(s). Whern not in use, the
indicator may be stowed into +the
glareshield.

SPEED DEVIATION INDICATOK AND
SCALE - The speed deviation
indicator displays the aircraft
speed relative to the preselected
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VEM airspeed. When the amkber Opv
symbkol intensity increases, it
signities the aircraft is 5 knots
or more fast, When the green
symbeol 1is the brightest, the

adircraft is on the selected speed.
Wwhen the red Wws® symbol 1s the
krightest, the aircraft is 5 knots
or more slow, When +the airspeed
error is greater than 11 knots,
the F=-S symbols will go off. The
speed deviation indicatecr is a
ron=-moving display; however, the
moving illusion is produced as the
symbols' intensity changes.

FLIGHT PATH BAR = A horizontal
flight path bar, leccked in roll +to
aircraft attitude

and gyro
stabilized in pitch, rrojected
across indicator, provides wvisual

cues to maneuver the aircraft to
maintain the selected flight path.

FLIGHT PATH SCALE -~ A vertical
scale in degrees, projected on the
right side of the indicator, shows
the angular position of the
adircraft relative to peoints on the
ground. The flight path bar and
the flight path scale +together
will indicate  the deviation
between the aircraft flight path
and the selected glide path.

GC~AROUND DISPLAY =~ In Aircratft
#2, the go=-around disglay (figure
1-74) provides two vertical target
scales on the left and right sides
of the VAM display, each comprised
of two chevron symbols and a
circular +target., The horjizontal
flight path bar now a pitch
steering command bar and, if kept
centered on the circular targets,
will provide go-around guidance.
The letters GA are anrnunciated in
the display when the go-arocund
mode is selected with the
throttle-mounted TC/GA switch.

VEM CONTROL PANEL - 2 VAM control
panel, located on the copilot's
side of the glareshield panel, is
1=154=kev.
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used to contrel the system. The
mode of operation is controlled by
the FIXED BAKR = DELTA
switch, When in FIXED BAR, the
flight path-bar is stabilized in
the pitch position selected on the
flight path selector and indicated
on the VaM flight path scale. When
in DELTA GBMMR, +the flight path
bar is computer controiled to
provide for an asymptotic capture
of the selected £light path and
corrections for maintaining it.

VAM FLIGHET PATH SELECTORS = The
selectors consist of two in=line
edgewise-mounted thumbwheels which
select flight path angle, allowing
2.0 to 9.9 degrees. The left
thumbwheel is for degrees and the
right thumbwheel is for tenths of
degrees,

VAM APPRCACH SPEED SELECTOERS - The
VAM APP SPD selectors consists of

- three in=line edgewise-mounted
thumbwheels which indicate the
desired approach airspeed. The

left thumbwheel selects 0 to 1 for
hundreds. The middle selector is
tens of knots {0 to 9). The zrigbt
wheel is for units of knots (0 +to
9). These selectors allow
selection of 001 +to 199 Kknots.
This speed selection controls the
VAM speed deviation indicator. In
Aircraft #2, it also controls the
slow=fast indicator in the ADT,

VEM Operation Modes

FIXED BAK MODE ~ When operating in
the FIXED BAF mode, the VAM flight
path bar is gyro tabilized in
pitch to maintain the selected
flight path as indicated by

intersection cf the bar and the
flight path vertical scsle. The
aircraft is mareuvered to
superimpose and msintain the
flight path (fixed) bar over +the
desired touchdown point. Relative
moction between the flight path
(fixed) bar and the desired

GAMMA




touchdown point is interpreted by
the pilot as approach path
deviations, When the <{light path
bar goes high, the aircraft is
high; when the bar gcoes 1low, the
gircraft is low,

DELTA GEMMA MODE - When operating
in the DELTA GEMMA mode, the VAM
flight path bar is computer
controlled to provide guidance for

an asymptotic capture and
maintenance of the selected flight
path. When +the aircraft 1is in

level flight, the flight path bar
will not indicate +the selected
flight path. However, as the pilot
initiates a descent, the flight
path bar will present pitch
steering commands such that if the
pilot maintains the bar
superimposed on the desired
touchdown peint, the aircraft will
fly an asymptotic approach tc the
selected flight path.

VAM Normal Operation

1. Determine the flight

angie and airspeed,

path

Grasp the VAM indicator handle
and pull up +to the detent.
This turns on the systen.

NOTE

The handles are
pilacarded PULL UP
TO USE - PUSH TO
STOW. If the indi-
cater is blank or
dim, thumb the .
intensity control
wheel, on the face
of the indicator,
to the desired

intensity.
3, oOr. the VAM control panel,
place the FIXED EBAR - DEITA
GAMMA switch in the desired

mode,

YC-15
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4, Thumb +the VAM FLIGHT PATH
selector to the desired flight
path.

5., Thumb the VAM APP SPD
selectors to the desired
approach speed.

NOTE
The horizontal
flight path bar
and vertical scale
should be in view.
The speed devia-
tion symbols will
not be in view un-
til the airspeed
deviation is less
thar 11 knots,

6. When the aircraft is on speed
and on selected flight path,
the green speed symbol will be
on bright and the flight path
bar will intersect the
touchdown poirt on the runway.

7. Fly the aircraft +o maintain
this airspeed and flight path.
Maneuver the aircraft as
required to maintain the
flight path on the touchdown
point.

VAM Go=Around Operations

(Aircraft #2)

1. Momentarily press the TO/GA
button,

2. Maneuver the aircraft (pitch
axis) to maintain the
horizortal flight path bar
centered on the target
circles., The VAM presents the

same go-around guidance as the
ADI FD.

1-155-Fev, 003 24 Jar 1977
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AIRSPEED INDICATORS

PILOT

RESETTABLE
“  AIRSPEED BUGS

COPILOT
PR5-C15-163A
Figure 1-68
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ATTITUDE DIRECTOR INDICATOR

i ATTITUDE FLIGHT DIRECTOR
GYRO WARNING SPHERE WARNING FLAG
FLAG

HORIZON BAR
G/A

D.H. LIGHT
PITCH REFERENCE SCALE

— ROLL STEER BAR
(AIRCRAFT 2)
AIRCRAFT DOT

SLOW/FAST (AIRCRAFT 2)— GLIDESLOPE INDICATOR

AIRCRAFT

SYMBOL BANK POINTER

RADIO ALTITUDE

DISPLAY — PITCH STEER BAR

(AIRCRAFT 2)

TEST

BUTTON GLIDESLOPE WARNING FLAG

TURN AND SLIP INDICATOR EXPANDED PITCH TRIM KNOB (INOP)

LOCALIZER

PR5-C15-164A

Figure 1-69
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RADIO ALTIMETER

D. H. LIGHT

ALTITUDE
SCALE

L. H. BAR

ALTITUDE
REFERENCE
BAR

D. H.SET
WiNDOW

Figure 1-70
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ALTIMETER

—— ALTITUDE SCALE

DIGITAL WINDOW

REFERENCE MARKER—\
ALTITUDE POINTER

OFF WARNING FLAG

BAROMETER SET KNOB

\ REFERENCE MARKER KNOB

MILLIBARS/INCHES OF MERCURY

PR5-C15-166 A

Figure 1-71
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HORIZONTAL SITUATION INDICATOR

COURSE COURSE HEADING UPPER LUBBER
SELECTOR ARROW WARNING LINE
WINDOW {HEAD} FLAG (HEAD)
' RANGE {NDICATOR

HEADING

MARKER AND FLAG
NAV COURSE
RECEIVER DEVIATION
FLAG INDICATOR

GLIDE SLOPE

COMPASS

CARD INDICATOR
NO. 2 GLIDESLOPE
BEARING WARNING FLAG
POINTER

S -GLIDESLOPE
COURSE DEVIATION SCALE
DEVIATION
SCALE

. ' : NO, 1
COURSE BEARING
iir POINTER
08 TO FROM AIRCRAFT HE ADING SET
INDICATOR SYMBOL KNOB

PRS-C15-167
Figure 1«72
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STANDBY INSTRUMENTS

o e
e S e N
/4 A
= o/ T N\ A
= | i/ L L N .

ATTITUDE

ACTUAL TRACK

INS WARNING FLAG
POINTER

— LIGHT (INOP)

ALERT LIGHT

AIRCRAFT
SYMBOL CROSS TRACK
: DEVIATION

TRACK 4 INDICATOR

DEVIATION

SCALE SELECTED
TRACK
ARROW

TRUE HEADING |
COMPASS CARD

AIRSPEED

PICTORAL DISPLAY
INDICATOR

ALTIMETER

PR5-C15-168 B

| ' Figure 1-73
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] VISUAL APPROACH MONITOR (VAM)

ACTUAL
0 HORIZON
SPEED DEVIATION ‘

AND SCALE (F-§)—— F
\ i~ ¥
S

T T T S

jll\\ 3

HE oy

FLIGHT ¥

PATH BAR—] —— FLIGHT PATH

SCALE

-

3
9
PULL UP TO USE
v PUSH TO STOW
INTENSITY CONTHOL-\

=

. AIRCRAFT 2 GO-AROUND

>P<

[

PR5-C15-169C

. ] Figurle 1-74
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FD AND DSCAS INDICATORS

i FLIGHT DIRECTOR AUTO (ASHOLD )
G/S A5 T
@ encace|l A5 |1 e || o : |L @
AUTO LOC
RAQID LocC hp LDC
AP
QDI_ ARM CAPT [ARM OFF ,_
®J DSCAS TEST gk (4] e ad L'
et | mer
CONTROLLER
skip || ey
RepT|| || FarL
TROLL
prrch @ O
o RN/ Ter [
Figure 1=742 : PR7-C15-50125
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= CONTROL WHEEL

o) = &
e !
L / FLT TEST
< > ST SWITCH
TRANSMIT INTERCOM (PILOT ONLY)
MIC SWITCH

NOTE:
PILOTS CONTROL WHEEL
SHOWN, COPILOTS OPPOSITE

PR5-C15-170B

Figure 1-=75
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li CONTROL STICK

MIC SWITCH —_——
1ST DETENT: TRANSMIT
2ND DETENT; ICS

PITCH ROLL TRIM

SCAS DISCONNECT
Y ™ I/

L

PITCH ATT CMD
SWITCH

AIRCRAFT NO, 1 PILOT ONLY

| Figure 1=752 PR7-C15-50115
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COMMUNICRETIGNS SYSTEMS

The communications and asscciated
electronic equipment consists of
radios and communication equipment
to provide aircraft-to-aircraft
and aircraft~-to-ground, intra=
aircraft and telemetry signals for
test data.

Flight Compartment
Intercommunication System

The flight compartment inter-
communication system (ICS)
rrovides facilities for voice

communication between +the flight
compartment and the remote control
panels through +the £flight test
engineer's
intercommunication control panel,
The pilot's control panel receives
28 VDC power from the BATTERY bus
through the PILOT & EXTERIOR RUDIO
PANELS circuit Ekreaker (E=-26) on
the pilots' overhead panel, The
copilot's and flight test
enginzer's panels receive 28 VIDC
EMERGENCY DC power through the
COP1LOT/FLT ENGR AUDIO PRANELS
circuit breaker (C~24). The remote
control panels receive 28 vDC
EMERGENCY -DC bus power through the
OBSERVER AND REMOTE AUDIO PANELS
circuit breaker (C~25).

Microphone Switches

2 three position switch (figure 1=
7% is located on +the outboard
hcrn of the pilot's and copilot's
control wheel. The switches are
spring-lcoaded to the center
position. When the switch is
pulled aft and held, the pilot or
copilet can transmit <to cther
intercom stations, regardless of
his intercom contrel panel
microphone selector position. When
the switch is pushed forward and
held, the operator can transmit on
whatever 1is selected on the
intercom control panel Ly the
microphone selector. These

auxiliary

Sectiocn I

switches serve as the boom or
oxygen mask mic switches when the
respective jack is inserted into
the Jjackbox (figure 1-76). The
flight test ergineer's mic switch
is an integral part of his mic and
headset cable assembly.

Intercomnmunication
Control Parnels

Four intercommunication control
panels (figure 1-76) located at
the pilot's, copilot's and two at
the flight test engineer's

-stations, provide a means of

monitoring the audioc systems. Each
panel consists of; eight
individual volume switches, a
rotary microphorie selector, master
volume control, hot microphone
push-pull switch and a momentary
call button. The contrels are
described as follows:

VOLUME CONTECL SWITCHES. These
push~pull switches are two
position (pull on, push off). When
& switch has been pulled (ON), it
can be rotated to set the volume
level of the audjio system being
monitored, The push-pull switches

provide connection to the
following:

Interphone TACAN

UHF Radio 1Ls

VHF Radio #1
VHF Radio #2

Marker Beacon
Hot Mic

MICROPHONE SELECTQR SWITCH. The
rotary selector switch on three
control panels  (pilot, copilot,
FTE) can be set to +the following
positions for transmissions.

INT Interphone

UHF UHF Radio
WVHE 1 VHF Radio #1
VHF 2 VHF ERadio #2

HOT MICROPHONE (HOT MIC) SWITCH.
The hot microphore switch permits
direct transmission without
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rressing the normal microphone
switch. Two push-pull switches
(LISTEN and TALK) or the control
panel operate the hot microphone
mode. When the TALK switch is
pulled (ON), +that statiocon may
transmit without depressing a
microphone button. When the LISTEN
kutton is pulled (ON) and rotated
for audic 1level, +the hot mic
function may be wmonitored. When
the hot mic function is not
desired, +<he LISTEN and TALK
switches should ke  pushed in
(OFF}.

VCOLUME CONTROL. A rotary VOL
(volume) . contrel is a master
contreol for &ll signals passing
through the control panel.

CALL RUTTON, When the CALL button
is pressed and held, the station
iritiating the call will ke heard
over the other stations.

Auxiliary Intercommunication
contrcl Panel

Another contrxol panel is installed
fwd of the flight test engineer's
control panel (figure A2-3)
rrovides a means of distributing
radic communications and hot mic
audio to the remote stations for
flight test personnel. The flight
test engineer can select lines and
adjust volume when requested by
the test crew,

Interphone kemote Control

Fanel
Eix interphone remote control
panels (figure 1=76) located

throughout the airecraft provide a
means of communicating to wvarious
stations (figure 1-77) 4in the
aircraft. Each panel consists of
capped CALL button and a VOL
(volume} control. When the CALL
button is pressed and held, the
station initiating the ¢all will
be heard over the cther stations.
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The volume control is used +to
adjust the volume at that station.

UHF command Radioc (ARC=150)

One UHF communication system is
irstalled to provide zircraft-to-
aircratt and aircraft=to-ground
communication. The system consists
of a combined receiver/transmitter
unit-control panel and a blade
antenna. Frequercy range is from
225 to 399.95 MHz. The UBF radio
receives 28 VIDC power from the
EMER ©DC BUS through the UHF
circuit breaker (C~22) on the
pilots*' overhead panel, 2 UBF
control panel integral to the T/R
unit {figure 1-78), locsated on the
pilotst pedestzl, provides a means
for operating the UHF radio. The
controls are described a&s follows:

MODE SELECTCER. A rotary mode
selector turns on +the radio and
selects the type of operstion.
When in MAIN, +the main receiver
and transmitter are turrned on.
When in BEOTH, the main recejiver
and transmitter is operational and
the guard receiver is turned on to
monitor guard frequency. The ALDF
position is inoperative since
direction finding equipment is not
installed.

FREQUENCY MODE SELECTOER SWITCH.
The frequency mode selector switch
selects the method of controlling
the frequency of the main receiver
and transmittex. When the selector
switch is in PERESET, it allows
selection of 20 preset channels
with the rotary chanrel selector.
When in GUARD, the main receiver
and transmitter are automatically
tuned to the guard frequency. When
in MANUAL, it allows ifreguency
selection with five frequency
knobs., The selected frequency is
displayed in the window
immediately above each knob.

CHANNEL

SEIECTOE EWITCH.,. The




charnnel selsctor
selection of 20

switch allows
preset channels

which are displayed in the PRESET
window above the selector.
VOLUME CONTROL KNCB. The 1xrotary

VOLUME control knob is inoperative
in this aircraft.

SQUELCH CONTROL SWITCE - 2n ON=OFF
squelch switch provides a means to
reduce ambient noise. When in OFF,

the sgquelch circuit is openad
allowing ambient noise to be
heard., When in ON, the normal
position, the receiver is returned

to its normal squelch level.

TONE PUSHEUTTON - The momentary
TONE pushbutton is used to produce
a tone-modulated transmitter
signal.,

VHF Command Radic (RKT=43A)

Two complete VHF communication
systems are installed. Each system
consists of a receiver-transmitter

unit, contrcl panel and &z blade
type antennsa. Frequency range is
from 116 to 149,95 MHz. The VHF
radios are powered by 28 vDC
ruses. VHF 1 receives LEFT LC bus
power through the VHF COMM 1
circuit breaker (F-1) and VHF 2
through the VHF COMM 2 circuit

kreaker (K-2) on the EPC panel.

Two VHF control panels {figure 1-
78y, . located or the Filots!
pedestal provides a means of
operating the VHF radios. These

controls are described as follows:

FREQUENCY SELECTQR KNOBS., On each

VHF COMM contrel panel are +two
sets of +twe stacked kncks, The
left set controls the left

frequency window and the right set
the right window. The first digit
is set at 1 {100 MHz). Each large
cuter knob controls the second and

third digits in +the frequency
window {tens and wunits). Each
small inner Kknob controls the

YC-15
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fourth ard rifth
and hundredths).

digits (tenths

FREQUENCY WINDOWS. Two frequency
windows are on each VHF COMM
contxol panel and provide a mears
of monitoring the frequency
selected.

FREQUENCY SELECTEC LIGHT. R
above each frequency window,
on, indicates which frequency
selected,

light
when
is

TRANSFER SWITCH. A two position

TFR (transfer) switch allows the
pilots' tco use either of the
selected fregquencies, When the
switch is toward the window, +the
frequency selected light will be

on and the frequency in the window
can be used,

Scrambler System

A scrambler system is installed in
the aircraft to provide a means to
scramble and unscramble VHF
transmissions. The system consists
of a scramble wunit and control
The  scrambler unit is
inserted into VHF 1 COmmoTn
transmitter and audi¢ cables. &
two position, SCRAMBLE~CLEAR
{(figure 1-78) switch, is located
on the VHF cortrol panel., When in
SCRAMBLE, the normel position, all
VHF 1 transmissions will ke
scrambled. When in CLEARR, VHF 1
transmission will be in the clear.

UHF and VHF Commard Eadio

Operation
1. When UHF (VHF) is desired,
pull (ON) the UHF (VHF) volume
control knob. Rotate it
clockwise to increase the
volume.
NOTE

If there is no
indicatiorn of
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sound, rotate the
ICS master VOL con-~
trol clockwise to
increase,

2. Rotate the microphone selector
to UHF (VHF 1 or VHF 2).

3. For UHF operation -

a. Rotate the UHF mode
selector +tO BOTH. This
turns on the set and
provides a monitoer for
guard channel.

b. Place the frequency mode

selector in +the desired
mode (preset, manrual,
guard) .
C. Select the desired
frequency.
(1} If in PRESET, rotate
the channel selector

to the desired channel
#.

(2) If in MANUAL, rotate
each frequency control
knob to set the
desired frequency in
the windows.

(3) If in GUARD, the main
transmitter and re-
ceiver are set to

gquargd channel
frequency.
4, For VHF operatior =
a. Ekotate the frequency

contrcl knobs until the
desired frequency dis in
each window.

k. Place the TFR
toward the window. The
little 1light above the
window should be on.

switch

5. To transmit (UHF or VHEF) =
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d. Using boom mike; push the
microphone switch, on the
control wheel, forward and
talk.

b, Using hand mike;
press button and talk,

just

NOTE

wWhen using VHF 1 the
scrambler system is
in operating. When

a message is to be
sent in the clear,
place the SCRAMBLE
switch in CLEAR.

c. Using oxygen mask mike,
push the microphone switch
forward and talk.

Hot Mic Operation

1. Pull
knecb,

(ON) the TALK control

2. Pull (ON) and rotate LISTEN

knob to desired wvolume.

3. Check that microphone selector
is in desired position -
normally in INT (interphone).
It is not recessary to press a
transmitter button,

Ferring Commur.ications/
Navigation Kit

L Ferry Commuricationss/Navigaticn
will be installed for 1long range
flights. When installed, it will
consist of the following: One INS,
one ADF radio, one VOk radio, ore
H.F. radio and one ERadar Beacon,
2dditionally +there will be two
placards installed one below each
HSI as follows:

Pilott's

Red Poirter TACEN #1
Green Pointer RADF #$2

— i i —— T e — i — e — — W —




Copilott's

ked Pointer VOE #1
Green. Pointer ADF #2

Inertial Navigation System
(INS)

An independent Inertial Navigation
System (LTN-72), if installed, 1is
for backup orf +the LTN=51 for
overseas flights., The controls
(MSU and CDU) are located on +the
auxiliary pedestal inkoard of the

FTE's seat. The descripticn and
operation are similiar to the LTN-
51 that is installed in the
alrcraft,
NOTE

There are no indications

in the Pilots' instrument

panels for this INS (Is

not wired to the PDI).
rutomatic Direction Finder

(Collins=60})

One Zutomatic Direction Finder
(&DF) system, if installed, is teo
rrovide relative bearings to a
ground facility (NDB, commercial
radio station, I1OM, etc.).
The ADF control panel is located

on the FTE's auxiliary pedestal
and contains the following:

FUNCTION SELECTOR KNORB =- A stacked
three position rotary selector
knob marked OFF, BNT and ADF is
used to turn on - off and select
the mode of coperation. When in
OFF, +the radic is inoperative.
When in ANT, the system is a radio
receiver (audio only) between 190
KHz and 1749 KHz. When in ADF, the

system is a receiver (audice) and
provides relative bearings
{visual)} to a ground facility.

GAIN CONTROL KNGCB « R rotary Kknob

YCc=-15
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stacked on top of the function
selector knob is used to control
the volume of the set. Rotation CW
increases and CcCwW decreases
volure.

FEEQUENCY SELECTOR KNOB - Three
stacksd rotary knobs are rotated
to select the desirec radio
frequency.

FREQUENCY WINDOW = & freguency
window in the control panel

provides a means of monitoring the
selected frequency.

TEST BUTTON ~ E spring 1lcaded to
off, TEST button provides means
of testing the ALF system. - When
pressed and held, both HSI's No. 2
bearing pointers (green) display a
test indication.

[~}

TONE SWITCH

L two position
toggle, TONE-QFF, switch provides
a means of obtaining a BFO for
tuning the selected station. When
held in TONE & BFQ 1is energized
and a 1,000 Hz tone is audible for
tuning.

ADF Normal Operation

To place the ZDF system in normal
operation, proceed as follows:

1. Rotate the
knok to ANT.

function selector

2. Select the desired frequency
in window.
NOTE
If desired, utilize
the TONE switch for
fine turing of the
station.

3. Adjust the GAIN control Knob
t0 the desired audio level and
identify the station., When in
ANT, the pilots' HSI's #2
bearing pointer (green) will
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indicate either 090 cr 270
(horizontal position).

4., Fotate the
kr.ob to ADF.

function selector

5. On the pilots' HS8I's, the #2
‘bearing pointer (greer) should
indicate the stationts
bearing.

€. If an ADF test is desired:

a, Press and hold +the TEST
butten. On  the pilots?
HSI's, +the #2 bearing
pointer {green) should
Turn 9209 Cw from the
station bearing. 1000RKz
tone is audikle, Release
the TEST button and the #2
bearing pointer sheuld
return to the pre=test
display.

VCk System (51 RV 1)

Crie VOEF navigation system is
irstalled to provide indication of
bFearirng to a selected VOE or
VORTAC ground facility located
within line of sight distance of
ur to 300 nautical miles.

VOR control panel i1s located on
the FTE's auxiliary pedestal and
contains the following:

FUNCTION SELECTOR SWITCH = & three
position, rotary selector switch
marked OFF, PWR ard TEST is used
to turn on/s/cff and test +the set.
When in OFF, the set is

inoperative. When in PWKk (power),
the system will determine Learing
from the aircraft to the selected

ground station. When held in TEST,
the system will indicate test
irdications.

FREQUENCY SELECTOE EKNOBS = Two
stacked rotary knobs are rotated
to select the desired VOR
frequency. ILS is inoperative in
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this set,

FREQUENCY WINDOW = & frequency
window in the control panel
provides a means of adjusting +the
audio level of the set. Fotating
the knob €W will increase the
volume, :

VOR System Normal Operation

To place the VOk system in normal
operation, proceed as follows:

1. Rotate the function selector
to PWR.
2. Select the desired VOEK

frequency in the window.

3. Adijust the volume as desired
and ldentify the VOR station.

4. Place the KAV selector switch
in VOR. The green VOER 1light
should come on,

5. Observe that the copilot's HSI
bearing peinter #1 {red)
indicates toward the station.

NOTE

To check the CDI

and bearing pointer,
rotate the course set
krnnob until the CDI cen=-
ters. The course selec-
tor window readout and
the respective VOR bear-
ing pointer should indi-
cate approximately the
Same.

6. If 5 test of the VOk system is
desired:

a., Hold the function selector
in TEST. Select 3609 (or
1809) ir the course
selector window. Observe
that the copilot's HSI #1
bearing pointer (red)
indicates 1809 (360¢} and




HST TCG/FROM irdicators
show FROM{TC). Wwhen the
test is completed, release
the function selector to
PWE. The indications would

return 0 the rre-test
display.
HF liaison Radio
(EN/EKRC=123)
If installed, +the H.,F, Liaison

Radio transceiver provides two way
voice communications in the 2 to
30 MHz frequency range, The set is
capable of single side bard (SSB)
or amplitude modulation (AME).

Z control panel is located on the
FTE*'s auxiliary pedestal. These
controls are described as follows:

SQUELCH CONTROL KNOB - This rotary
knok provides a means to reduce
ambient and radio generated noise,

When the knob is rotated full W
(maximum position) all signals
will be heard (no squelch). The

control is normalliy adjusted from
full CW to CCW until the station
carnot be heard. Then rotate CW
until the station c¢an be heard,
Feadjustment may be required if
the same station is wused over a
iong peried of time,

VOLUME CONTRGL KNQCE -
operating in the SSB mode, rotate
the VOLUME control knob fully CW
and adjust the vclume with the RF
GAIN control knob. When operating

When

in the AME, adjust the VOLUME
control knob to the desired audio
level.

FREQUENCY SELECTOR XKNOBS = 8ix
rotary frequency selector knobs

provide a means oOf
desired frequency.

selecting the

FREQUENCY WINDOWS =~ Six frequency
windows are on the control panel
and provide a means of monitoring
the selected frequency.

YC=-15
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MODE SELECTOF _
position, rotary selector switch
marked OFF, S8B, ARAME, and FSK is
used to turn or the set and select
the mode of operation., When in
OFF, all electrical poOwer is
removed from the rsdio. When in
SsB (single side band, upper), the
mode of operation is upper
sideband and SUppresses the
carrier. When in BAME (amplitude
modulated egquivalent), the mode of
operation is AM. This is done by
the upper sideband and carrier
usage to provide a signal which is
equivalent of an &AM signal. FSK
(frequency shift keying) mode is
inoperative ir this aircraft.

SWITCH

A four

RF GRIN CONTROL KNCE - This rotary

knob provides - means of
eliminating .distortion. EKotating
the knob CCW may reduce the
distortion. Wwhen in SS8B mode,
volume may be adjusted by the FF
GAIN knob. When in BAME mode,
rotate the knob fully (W and
adjust wvolume with the VOLUME
control knob,

NOISE BLANK CONTROL XNOGB = This
rotary knob provides a means of
blanking out certain types of

noise (pulse-type and ECM etc).

The NOISE BLANK control knob is
normally left ir the £full CCW
position, Whenr noise is heard,

slowly rotate the cocntrol knob CW

until the noise 1is no longer
heard. If this action has no
effect, return +the NOISE BLLNK

knob to its fully CCW position.

H.F. COOLING CONTROL SWITCH F:y
two position (CVERRIDE NORMLL)
guardad toggle switch, located on
the FTE's auxiliary panel,
provides a means of using the H.F.
radio when the air conditioning
cooling system has malfunctioned.
When in NORMAL, the H.F. r&dico is
in normal operatjion. When in
OVERRIDE, 1t will allow H.F.
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crerations until the automatic
thermal system disables the radio.
HF COQOLING OFF light - &2An amber

CCOCLING QFF light, located on the
FTE's auxiliary panel, advises the
crew that the cooling air for the

BF radio has malfunctioned. When
on, it also disables the H.F,
radio.

H.F. RADIQ Normal Operation

To place the HF radio 3ir. normal
coperation, proceed as follows:

1. Eotate the MODE SELECTOR

switch to SSE position.
NOTE

When ailrcraft is on
the ground and no
cooling air, the H.F.
COQLING control switch
should be in OVERRIDE
and the amber HF CO0L~-
ING OFF light should

be on.

2. Select the desired zifregquency
with the fregquency selector
knobs,

NOTE

The frequency windows
reflect the frequency
in MHz. The normal
civilian fregquencies
are in KHz therefore
3144 KHz would be
3.14840 in the windows.

3., Press and hold the mic kutton.
A tone will sound while the

radio is sequencing and when
the tone stops, the radio is
ready for operation, kelease

mi¢ button.,
NOTE
While transmitting,
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a sidetone should be
audible.

4, If +there is no sidetone,
momentarily rotate the 10 MiHz

frequency knob off frequency
then track +to the desired
frequency. Then when
transmitting a sidetone should
be heard.

NCTE

Only tyy this proce-
dure once to get a
sidetcne., Then select
another freqguency.

5. For AME operation, rotate <the
MODE SELECTCOER
position,
normally.

Thern transmit

If the amber COOLING OFF LIGHT 1is
on and H.F. radio operation is
desired:

1, Lift the guard and place +the
HF CCOLING switch in OVERERIDE.

2. Transmit the message,
NOTE

Since there is no
cooling for the
set, make all
transmission of a
short duration.

Wher the set over-
heats, an autother-
mal shutdown system
will disable the set.
After a cooling per-
icd, the set may be
used again.

Radar Beacon

Z Radar Reacon system, if
installed, is to assist in
aircraft identification and

vectoring to the tanker aircraft.

switch to AME




The control is located on
copilots? overhead panei.
consists of a two position (ON
OFF} lever=-lock FADAR BEACCN
switch. When in OFF, the beacon is

the
it

inoperative. WwWhen in ON, the
system will function as a
transponder to anotherxr radar
bezcon. When it will +transmit a

dual blip with a spacing of &

seconds (4 NM spread on the 30

mile range).

REZVIGATION SYSTEMS

Navigation and radio navigation

systems include the following:

1. Gyreosyn compass system.

2. TACAN system (AN/ARN-84V).

3. 1IL3 {Instrument Landing
System) (AN/RRN-108).

4, TALAR (Tactical Landing
Approach Radar) system
(AN/ARN=-97) .

5. 1IFF (Identification Friend or
Foe) system (AN/APX~-72).

6., INS {Inertial Navigation
System) {(LTN=-51).

Gyrosyn Compass System

Two independent compass systenms

are installed in the aircraft.

Fiux valves, in the wings o¢f +the

aircrarft, sense direction of the

earth's magnetic field and

transmit a magnetic heading signal
through a magnetic compensator and
compass coupler which CCmpares
with the directional gyro heading.
Lfter comparing, adjusting and
amplifying, the signal is sent to
the horizontal situation indicator
(HS5I). Compass #1 (#2) system
receives 115 VAC single-phase
power from the LEFT (RIGHT) AC bus
through the COMPASS-1 {-2) circuit
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breaker (E-8 and J-8 respectively)
on the EPC panel.

COMPASS CONTRCIL PANEL. Two compass
control panels (figure 1-79) ,
located on the pilots' overhead
switch panel, provide a means of
setting each individual compass.
The synchronization indicator
shows the deviation between +the
flux valve a&and the HSI compass
card, The COMPASS contreol switch
has DG and ESLAVED positions. When
in DG, it permits +the respective
HSI compass card to act as & free
directional gyxo controlled
heading indicator. When in SLAVED,
the H8I compass card is slaved to
the fiux valve and the
synchronization indicator should
be aligned. The SET HDG knob
permits manual resynchronization
of the gyro with the flux valve
when in SLAVED, cor selection of a
compass heading when in DG, The
SET HDG knob is spring=-loaded +to
center (zero rate change) ard
marked on either side for slow or
fast rate compass slew.

Navigation Selector Switch

A three position lever-lock NAV
selector switch (figure 1-79),
located on the right side of the
glareshield panel, provides

Qa

means of selecting the navigation
signals to be displiayed in the
H5I's, Regardless of switch
position, the TACAN bearing

pointer and range Indicator will
be operating in both HSI's. When
in TACAN, the DI will display
selected course deviation
information ir both HSI's. When in
ILS, ILS glideslope and localizer
information will be displayed in
both pilots' 2DI's and HSI's. When
in TALAR, TRIAR glideslope and
localizer information is
displayed. The NAV switch receives
28 VDC power from the LEFT DC bus
thrcough the NAV SWITCH UNIT
circuit breaker (¥F-7) on the EPC
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penel.
TECLN System (AN/ARN=84V)

Or.e TLCAN navigation system 1is
installed to provide indication of
bearing and distance to a selected
TECEN surface Leacon or VORTAC
facility or aircratft-to-aircraft
located within  line-of~-sight
distance of wup to 300 rautical
miles., The system consists of a
transmitter~receliver unit, two
blade type antennas, control panel
and NAV selector switch., The TACAN
system receives 28 VDC power from
the LEFT DC bus through the TACAN
circuit breaker (F-2) on the EPC
panel,

TECAN CONTROL PANEL. The TACAN
control panel (figure 1-79) ,
located on the pedestal, contains
the following:

FUNCTION SELECTOF. yiy four~
position, rotary function selector
marked OFF, REC, T/R and A/A and
is used to turn on the set and
select the mode of operation, When
in OFF, the system i1s inoperative.
When in REC (receive), the system
will determine bearing from the
zircraft to the selected ground
station, When in T/7K
(transmit/receive), both kearing
and range information are
available., When in z/& (aircraft-~-
te-~alrcraft), only range
information between aircraft is
available.

CHANNEL SELECTOK KNOEBS. Two
channel selector kncbs are rotated
to select any one of +the 126
channels. The left knok, when
rctated, selects the hundreds and
tens digits and +the right knob
selects the units digits, The
selected channel appears in the
channel selector window,

MODE SWITCH. The mode switch is
used to select the X or Y group of
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frequency clarnels. The X-mode is
the standard mode of operation and
contains 1Z6 channels. When X-mode
is selected an X appears after the
channel frequency. The Y mode
provides 126 additional channels
for planned TECAEN expansion and is
currently inoperative.

VOLUME CONTRCLS, The rotary VOL
(volume COntrol) “knob is
inoperative in this aixrcraft,.

TEST PUSHEUTTON. A TEST
pushbutton is wused to test the
TACAN systemn.

TACAN Advisory Iight

L green TACLN light (figure 1-79),
located on both pilot's instrumenrt
panels adjacent to the HSI, comes
on when the N2V selector switch is
in TACAN, The TACEN lights receive
28 VDC power from the LEFT DC bus
through the TACAN circuit breaker
(F"2} .

TACAN Test Procedure

To test the TACAN proceed as
follows:

NOTE
Pilot's and Copilot's
compasses should agree.

If not, sync them,

1. Rotate the function selector

to T/R.
2. On the glareshield panel,
place the NAV selector switch

in TACAN,

3. On the HsSI's, rotate the
course selector knob to 180°.

The course window should show
180.

4, On the TACAN contrecl panel,
press {(momentarily) the TEET
button.
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5. ©On +the HSI's, +the bearing
rointer should read 180¢ 2¢
and the MIIES window should
read 000. The course deviation
indicator will center. The NAV
FRII warning flag will be out
of view,

NOTE

After & short dura-
tion, the HSI's
will show the pre-
test display.

TECEN System Normal
Operation

To place the TECAN systen in
normal ¢gperation, proceed as
follows:

1. Verify the X/Y mode switch is
in X mode,

Zz. Rotate the function selector
+to T/R.

3. Select +the desired
with the channel
knokts.

channel
selector

NOTE

The channel number
will appear in the
chanrel selector
window fecllowed by
an X.

4, Pull wup and rotate TACEN
volume knob, on ICS panel, to
desired level,

5. Place NEV selector, on
glareshield panel, in TACAN.
Each TACAN light should come
on. When the selected TACAN or
VORTAC facility is locked on,
the HSI Dbearing poirter and
miles window will indicate the
bearing and milage.

Section I

TRCEN Alrcraft-to-aircraft
Cperation

To place the TECAN in A/A
operation, proceed as follows:

1. Establish communications with
other aircraft,

2. Verify (both aircraft) the X/¥
mode switch 1is in the sane
mode {either both in X or both
in ). . _

3. Rotate the function selector
to A/L (both aircraft).

4, In one aircraft, select the

desired channel with the
channel select knob, Notify
the other aircraft what

channel you have selected.

5, The other aircraft must select
a channel that is 63 channels
apart from the first
aircraft's channel.

NOTE

For A/Z operation,
there are €3 paired
channels that will
work; therefore,
‘the aircraft
channels must be

63 apart. (€.g9.,
One aircraeft
channel 6X-other
aircratt 69X).

&, When locked on, the HSI range
indicator will show the
distance between the aircraft,

Instrument Landing System
(ILS) (AN/ARN108)

One ILS is installed to provide an
instrument landing capability. It
consists of a ryeceiver {localizer,
glideslope anrd marker beacon},
control panel and antennas., The
ILS receives 28 VDC from the LEFT
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¢ bus through the ILS and MAERKER
EZACON circuit breakers (F-5, F=8)
on the EPC panel.

Ils Contrel Panel

The ILS control panel (figure 1~
79) , is located on the pilots!
pedestal, and contains the
following:

OFr-PWE SWITCH. The 1left outer
knurled knob is the ON=QFF power
switch for the ILS system.

FREQUENCY SELECTORS. The two hklade
type knobs select the desired
frequency. The left knob selects
urits of MHz (1-9) and +the - right
knok selects odd tenths and
hundredths of MHz (0.10, 0.15,
0.30, etC.}. The frequency
selected will aprear ir the
frequency window. WwWhen an ILs
frequency 1is selected on the
panel, the glideslope receiver 1is
turned on and automatically
switches to the aprropriate
glideslope frequency which is
paired with the selected localizer
frequency.

VOLUME CCONTROL. The right outer
knurled knob placarded VOL is
inoperative in this aircraft, ILS
volume is controlled by the
respective volume controls (ILS,
MKR BCN} on the ICS panel,

ILS Advisory Light

2 green ILS light (figure 1-79),
located on both pilots' instrument
parel adjacent to the HSI's, comes
o when the NAV selector switch is
ir ILS. The ILS lights receive 28
VDC power from +the LEFT DC bus
through the ILS circuit breasker
(F=5).

I1S Normal Operation

To place +he ILS in normal
operation, proceed as follows:
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1. Rotate the OFF=-PWR switch +to
PWR.

2. Using the frequency selectors,
select the desired 11s
frequency.

NOTE

Normal ILS freqg-
uencies are 108,1
to 111.95 with odd
tenths of MHz
(109.10, 108,35,
etc.) .

3, Pull up and rotate ILS wvolume
knok, on ICS panel, to desired
audio ievel.

4, Place NV selector, O~
glareshield panel, in ILS. The
ILs lights, beside each HSI,
will cone ori, When the
selected 1IL8 is receivable,
each pilot's &ADI and HSI
should show glideslope and
localizer information,

Marker EBeacon Lnnunciator

Lights
The instrument landing systems
provides aural and visual

indication whern the dircratt is in
range of a marker beacon
transmitter. Visual indication is
provided by indicator lights
(ftigure 1-79) on the pilot's and
copilot's instrument panels. L&n
indicator light comes on when the
alrcraft is over airway (white),
ocuter marker {blue) or middle
marker (amber). Aural signals are
received through the intercom
system wher +the MKEF BCN volume
switch on the intercormunication
panel (figure 1-76) 1is rulled
(ON) . The mzrker beacon receives
28 VDC power from the LEFT DC bus
through the MARKER EERCON circuit
breaker (F=6).
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Tactical Landing Lpproach

Fadar (TALEF) Eystem
(RN/BAENST7)
Cne TALER system is instslled to
provide an  instrument landing
capability for STOL operations.
The system consists of & ground
transmitter, a receiver with
antenna, and control and
indicating c¢ircuitry. The TALAR

system receives 28 VAC power from
the LEFT DC bus through the TALAK

circuit breaker (F~4} on the EPC
panel. The ground <transmitter is
pocrtable and is normally
peeitioned approximately 100 feet
right of the runway and 500 feet
from the threshold. The
transmitter is single channel and

is very short range. There are no
ON~OFF, VOLUME and frequency
ccrntrols in the ajrcraft,

kegularly wused navigatior aids
have the necessary accuracy to
guide an aircraft well within the
TELER I.P.

Holding patterns are conducted
the same manner as o©on  an

irbound {(front course) . When
flying outbound from the helding
fix, no useable signal information
is displayed on the HSI's, since
the aircraft antenna 1s facing
away from the ground transmitter,

in
ILS

klthough the system is Lased on
line=-of=-sight transmission,
preferred altitudes for intercept
are ir the rarnge of 1000 +to 3000
feet at distances ketween. 5 and 10

NM from the transmitter (end of
runway} and 1500 to 5000 feet at
greater distance,

Intercepts should be made at 45°

or less to the runway heading. The
alrcratt receiver receives signals

from the ground <transmitter, and
provides glideslope and localizer
deviation signals similar to ILS

YC=-15

" CADC

Section I

display Or.

i both
instruments. :

pilofs'

TALAR Advisory Light

A green TALAR light (figure 1-79),
located on the pileots' instrument
panel adjacent to the HSI, comes
on when the NAV selector switch is
in TALAR. The TALAR light receives
28 VDC power from the LEFT DC bus
through the TZIAR circuit breaker
(F=4}.

TALAR Normal Operation

1. Verify that there is
available at the

intended larding.

& TRLEE
airfield of

2., Place the NZV selector
in TaLzk. The TELAR
should Le on, When
aircraft is within range,
NM in clesr weather or 10
in rainy weather and
position, each pilott's ADI
HSI should show glideslcpe

_localizer informatior,

switch
lights
the

32
NM

in
and
and

IFF (APX-72)

The EPX-T2 iIFF radar
identification system provides
autcmatic radar identification of
the aircraft whern interrogated by
surface or airborne radar sets.
The system enables friendly
aircraft +to identify themselves
apart from other aircraft and
provides & means of transmitting a
special coded emergency reply
signal. }

An automatic altitude reporting
function of +the transponder, usirg
altitude inputs,
automatically transmits this
altitude when interrogated. The
system includes 2 receiver-
transmitter, 2 test set, a control
panel and two klade type antenna,
one on top and one on the bottom
of the aircraft, The IFF system
24 Jan 1977
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receives 28 VDC power from the
FIGHT DC and 115 VAC single vphase
power Irom the RIGHT AC through
the IFF circuit breakers (K=-1 and
J=-1 respectively).

IFF Control Panel

Tne IFF contrxol panel (figure 1=
80), located on the rilot's
pedestal provides controls and
indicators for +the various
functions of the IFF radar system,
Funcrtiens of +the contrcls and
indicators are as follows:

MLSTFk SELECTOER SWITCH. The five-~-
position rotary MAESTER switch
allows selection of the functions
CF¥, STBY, I1OW, NORM and EMER.
Wher in OFF, all power is removed
frcm +the system. When in STBY
(standby)}, operating power is
applied: however, the set will not
transmit a reply to interrcgations
until one of the modes (LOW, NORM
or EMER) is selected, When in LOW,
the receiver sensitivity is
decrezsed to reduce the clutter on
the ground controller scopes. When
in NOKM, the receiver is returned
+to normal sensitivity for enrocute
operations outside of terminal
areas, When in EMER (emergency),
the system transmits an emergency
reply when interrogated. Z detent
in +the MASTER switch prevents
selection of EMER or OFF unless
the sgelector is pulled up and
rotated.

IDENTIFICATION=QUT=MIC SWITCH. A
three-position  toggle switch,
IDENT=-0UT-MIC, controls the
identification function. When held
in IDENT, the system sends coded
replies selected by MODE 1 or MOQDE
374 code selectors. MODE C is not
affected., When in OUT, +the IDENT
function is disabled, When in MIC,
identification replies are
activated by keying the microphone
switch, provided UHF is selected.
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MODE ENZELE AND TEST SWITCHES.,
MODE 1, MODE ¢ &and MODE 3/2 each
have a three=-position toggle
switch. When in OUT, the mode is
disabled. Whern ir ON, the mode
function is enrabled. When held in
TEST, the TEST light will come on
to indicate proper operation of
the set. The TEST position is
spring-loaded +to return +to ON
position.

MODE C ALTITUDE REPORTING ENBBIE
AND TEST SWITCH. This switch 1is
the same as the other MODE
switches. When. in COUT, the mode is
disabled. When i1in ON, the CADC
pressure altitude inputs provide
automatic altitude reporting and
the set trarsmits the altitude in
100 feet ircrements when
interrogated, TEST position is
same as other enable switches.

MODE 1 SELECTORE, These selectors
consist of twe in=line edgewise=~
mounted thumb wheels and are
continucusly rotatakle with o
stops. The left wheel has eight
positions numbered ¢ through 7
consecutively. The right  wheel
numbering is 0 through 3 which
appears twice, once on each hali
of the drum,

MODE - 2 SELECTORS. The code
selectors for MODE 2 are on the
face of the ks/T unit., Normally
they are preset by ground crewmen
and are not set during flight,

MODE 3/& SELECTCRS. These code
selectors consist of four  in-line
edgewise-mounted thumb wheels and
are continucusly rotatable with no
stops which allows c¢ode groups
from 0000 through 7777.

MODE KEPLY SELF-TEST LIGHT. A
green TEST light is provided o
indicate satisfactory operation of
the set for self-test of Mecdes 1,
2, 3/A and C. In normal operation,
the light will indicate proper




response to interrogation,

MODE U4 1is inoperative in the
aircratt. :

RADIATTION TEST=-MONITOR=-ENLBLE
SWITCH. A three-position +toggle
switch, KAD TEST-QUT-MON, controls
the radiation +test and monitor
functions of the system. When held
irn RAC TEST, the test mode is
energized for maintenance testing,
The switch is spring-l1loaded to OUT
when released. when in MON
(monitor), the monitor circuits
are enabled and the self-test
REPLY light comes ¢on when the set
sends a reply to interrogations in
all modes,

IFF Test

To test the IFF before flight ox
inflight proceed as folliows:

1. Rotate the MASTER switch to
STBY. Rllow the set to warm up
at least 80 seconds.

Z. Verify the
switch is in oUT,

IDENT=-0UT-MIC

3. Verify +the FAD TEST-OUT-MON
switch is in QUT.

4, Thumb MCDE 1 and MODE 3/&
selectors to set any desired
code in the windows.

NOTE

Do riot set 7700
or 3100 in MODE
3/4,

5. Fotate MASTER switch to 1LOW or
NORM as desired.

When performing the following
tests, the TEST light will
come on if the mode being
tested 1s operating properly.

6. Place and hold the M=1 (mode

Section I
1) enable and test switch in
TEST. The TEST light should
come on.

7. Relezse M=-1 switeh and TEST
light should go off.

8. Repeat steps € and 7 for MODE
2, MODE 3/2 and MODE C,.

9, Rotate MASTER switch to STBY.

IFF Normal Operation

To place the IFF in operation:

1. Rotate the MASTER switch to
STBY. Allow the set to warm up

at least 80 seconds.

2, Verify the
switch is in CUT,

IDENT -QUT-MIC

3, Verify +the ERAD TEST-0OUT-MON
switch is in OUT.

4. Thumb the mode selectors (1,
3/n) as required. Mode 2
cannot be set from the flight
compartment,

5. Place the M~1, M~2 M=-3/A and
M=C enakle switches as
required.

6. Rotate the MLSTEKR switch to
LOW or NOEM.

NOTE

LOW is normally
used in a termin=-

al area and NORM

is used enroute

or else as directed.

7. To turn off the IFF system,
pull up ard rotate (CCW) the
MASTER gwitch to OFF.

IFF Emergency Operation

1. Pull up and rotate (CW) the
MASTER switch to EMER.
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Z. Select mode 3R to 7700

Inertial Navigation Systen
(INS)

The Litton {LTN=51) inertial
riavigation system (INS)
continucusly computes horizontal
navigation data and senses

aircraft attitude displacement in
pitch, roll and vaw from a
vertical and horizontal zreference
{accelerometers and gyro cCoOmpass
ror flight +test eguipment). The
INS systen receives 28 VEC and
115 VAC single phase power from
the ERIGHT AC bus +through the
following circuit breakers: INS
ATTITUDE {H~2); INS EEADING
PIZTFORM (H-3): INS NAV (H-4); INS
(J=3); and INS HEATER (J~-U4),

The INS consists of five wunits;
the mode selector unit (MSU), the
control display unit (CDU), &
signal conditicning unit (SCU),
the inertial navigaticn unit
(INU), and the battery unit. The
INU and battery unit are not
involved in operation procedures.

The relationship tetween
navigation data provided Ly the
INS is illustrated in Figure 1-81.
The INS furnishes its ownl
numerical display of navigation
data and indicates its own
operating status.

Signal Conditioning Unit

The SCU converts altitude and true
airspeed and vertical velocities
into a format that can be utilized
for flight test data,.

Irertial Navigation Unit

The INU consists Lkasically of =a
precision gyro stabilized inertial
platform and a digital cocmputer.
211 INS attitude and navigation
irformation is determined in the
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INU.
Battery Unit

The battery unit crovides
auxiliary DC power to turn on the
INS and to supply power to sustain
INS operation for 15 to 30 minutes
should the electrical power be
interrupted.

Mode Selector Unit

The Mode Selector Unit {MSU)
(figure 1=-82), located in the
pilots' overhead panel, provides a
means of selecting the INS modes
of operatiorn ard monitoring the
INS., It consists of a function
selector and indicating lights.

MODE FUNCTICN SELECTOR SWITCH. A
five=position rotary function
selector switch {CFF, S&TRY, ALIGN,
Nav and ATT REF) turns on the INS
and selects the type of oOperation,
The functions are as follows:

OFF Power removed from the
inertial navigation system
{INS).

STBY Power is applied to the

system. INS display test
can be performed and
present position coordi-
nates inserted., Automatic
alignment sequence starts
after present position is
inserted and temperature
stabilizaticn and gyro run
up are initiated.
ALIGN Alignment continues. When
alignment is completed the
REZDY NAV light will come
on.

NOTE

Elignmert can only be
acconplished when air-
plane is on the ground
in a static position,
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Zircraft must rot be
moved atter present
position has keen
entered, during align-
ment, and pricr to
moving mode selector
to the NAV position,

NAV The normal INS cperating
mode. (Mode selector has a
positive lock in the NAV
position ard must be
pulled cut +to rotate +to
another position}.

NOTE

If the selector is
moved out of the NAV
position, the INS must
be realigned on the
ground with the air-
craft in a static
position before moving
the mode selector bhack
tc the NAV positicnh.

ATT REF Selection of this position
will result in a loss of
navigation capability and
Ccbu numerical displays
will be blank. Only pitch,
roll attitude and platform
heading data will be
available for flight test
instrumentation.

FEEDY NAV ANNUNICATOE {GREEN} .
ccmes ©n when the INS has
completed alignment and 1is ready
for navigating.

BATT ANNUNCIATOK (RKED). Comes on
when backupr power is less than the
ririmum required +to operate +the
INS., Must be pressed t© turn o©ff
the light when power is restored
or will remzin on as long as
sufficient power to light the
annunciator lamp is available,

Control Display Unit

The Contrel Display Unit {CDU)

Section I

(figure 1-82), located on the
pilots? pedestal contains
controls, indicators and displays
for manually inserting information
into INS and for displaying
navigation information and system
status. A description of the DU
follows:

DISPLAY SELECTOR SWITCH.
pesition rotary switch
the desired functicn and display
of the INS. The positicon ard
functions are as follows:

A nirie-
selects

TEST The CDU may be
setting the display
selector to TEST. A1l

segmer:ts of the numerical

tested by

displays and the from/to
waypoint displays illumi-
nate. &lso the ALERT,
BAT, WARN lights, degree,

decimal and minute symbols
come on.

NOTE

This display test may
be performed with the
wode selector in STRY,
ALIGN cr NAV positions
without affecting
either alignment or
navigation computation.

DSR TK This position
8T8 malti functions:

rrovides

4., Mconitors alignment

progress with mode
selector in STEY or
ALIGN. High numbers
{90, 80, etc,)
indicates that

alignment has just
begun and low number
(02, 901) indicates it
is nearirng completion.

b, Displays desired track
with mode selector in
NAV. The DSR TRK (de-
sired +track) is the
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great circle path
connecting the
departure and
destination posi-
tions or TWO way=-
peints referenced to

rue north.

Displays vertical
velocity in right
numerical display with

mode selector in NAV
and AUTO~- MAN=RMT
selector in AUTO. The

R or L preceeding the
readout indicates UP
or DOWN. The numerals
indicate feet per
second with the last
digit signifying
tenths of feet,
Vertical velocity will
be Llanked whenever
AEDS WARN or S8CU VALID
discrete is irvalid.

Displays received
altitude in the right
numerical display with
mode selector in  Nav
and AUTO-MAN-RMT
selector in RMT.
Pressure altitude is
from the CADC +to the
INU.

wind
(degrees
speed

are
true
exceeds 40

a, Displays
directiocn
true) and
{knots). Displays
valid only 1if
airspeed
kriots.

Displays true airspeed
in the right numerical

display with mode
selector in N&V and
AUTQ=-MAN=EMT selector
in RMT. True airspeed
will be blanked when~-
ever ADS WARN or SCU
VALID discrete is
invalid.
002 20 Feb 1976

NOTE

Received true air-
speed is total air-
speed ard corntains
vertical as well as
horizontal components.

DIZ/ Displays distance {as

TIME measured between present
poesiticon and the next
selected waypoint) and
time, based on present
ground speed aleng  the
desired track.

WPT Displays latitude and
longitude of up to nine
stored waypoints corres-
ponding t¢ the digit on
the WPT selector.

PCs Displays present position
in degrees of latitude and
longitude.

XTK/ ‘Displays Cross track

TKE distance (XTX) in miles
and track angle EXrYOor
{TKE} in degrees. The k or
L preceding the read- out
indicztes that the
aircraft track is to the
right or left of the de-
sired track or the de=-
sired track angle. '

HDG Displays aircraft's +true

DA headinrg (HDG) and dritft
angle (DA}). The &k or L
preceding the drift angle
readout indicates the
aircraft's track is to the
right or left of the
aircraft heading.

TK Displays track angle (TK)

GS and ground speed (GS).

AUTO=-MAN=-EMT SELECTOR SWITCH. A

three-position rotary switch

selects the method of data entry
and waypolnt sequencing, The
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positions and functions are:

AUTO Track leg changes
automatically.

MAN Enables operator to
manually initiate  track
changes.

RMT {(Remote) Zllows call up

distance between waypoints
other tharn the active ledg.

WAYPOINT SELECTOEF SWITCH, &n in=-
line, edgewise-mounted thumk wheel
is continucusly rotatable with no
stops. The wheel has ten numbered
positions, 0 througin 9
consecutively. Allows selection of
the waypcint (1 +through 9%} for
insertion or selects stored
waypoint to be displayed.

FROM/TO WAYPOINT DISPFLRLY. An
illuminated display provides
visual indications of +the FRCOM
(left side) and TO (right side) of
the track leg. & track leg change
is accomplished by changing the
waypeints,

ILIGHTS DIM CONTROL SWITCH. 2An in-
iine, edgewise-mounted thumkt wheel
provides dimming of the CDU
integral lights,

NUMERICAL DATA LCISPLEYS. The left
and right numerical displays are
composed of lights which indicate

rumkers, decimal points, degree
symbols, leit and right
directions, and latitude oY
longitude, Depending on the

position of the display selector
switch, the indications are as
follows:

Left Right

Latitude Longitude
Wind Direction Wind Speed
LCist to Go Time

Cross Tk Dist
Track Angle
True Heading

Tk~angle Error
Ground Speed
Drift Angle

Section I

Desired Track Status Check
Test Test

ANNUNCIATOR LIGHTS. Three lights
are installed to warn and caution
the user of varicus functions of
the INS. The lights and functions
are as follows: ALERT light
{amber) comes on steady two
minutes before a  waypoint is
reached and then flashes 30
seconds before a waypeoint mast be
manually changed.

BATT light (amber) comes on when
the INS 1is operating on backup
(battery) power.

WARN (red) light comes on steady
when a system malfunctions. During
the align mode, it comes on
flashing to indicate, (1) an
incorrect position latitude is
inserted or (2) an INS alignment
failure has occurred.

DATE KEYBOARD, The data keyboard
congists O0f ten alphanumeric keys
{0 through 9) which provide a
means of entering and monitoring
present position, waypoints and
from/to waypeoints intoe the CDU
displays that are to be inserted
into the INS. The keys 2, 4, 6, 8
have letters on them which are
used to signify latitude and
longitude., & CLEAK key provides a
means of c¢learirg the displays
before the data is dinserted into
the INU,.

HOLD pushbutton is a green
momentary switch/light. When the
HOLD pushbutton 1s pressed and
released, the light comes on, the
CDU numerical disglays freeze the
present position and +he INS
computex continues r.ormal
operation. When the HOLD
pushbutton is pressed and released
the second time, +the .light goes
oft, the displays return to normal
operation, immediately showing a
continuously updated present
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position,

INSERT pushbutton is an amber
nromentary switchs/light., When data
nas been entered in the <CDU, the
INSERT amber light will come on.
When the INSERT button is rressed
end released, the light goes off,
the data is transferred from +he
CDU and is inserted into the INS
and the displays normally go
kElank.

TK CHG (track change) pushbutton
is a green momentary switch/light.
when pressed and released, the
light comes on and allows entering
and menitoring of manual
waypoints.,

Frerlight Procedures

Preflight operations include turn
on, warmup, inserting information
required for aligoment and flight,
and verifying proper operation
(give it electricity, test iz,
tell it where is is, align it).

INS Start Up

1. On the MSU, verify the mode
selector switch is in OFF,.

2. On the cDu, rotate the
AUTO/MAN/RMT switch to MAN,

3. On the CDU, rotate the display
selector switch to POS.

4. On the MSU, rotate +the mode
selector switch to STRY.

NOTE

When in STRY, power
is applied to the
INS. Sequence will
not start if the
battery pack is dead.

5. Check that the left numerical
display is all zeroes,
degrees, decimals and N
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symbol, The froms/to display is
01 or 00. The right numerical
display is 100538.

Display Test

The display test tells the pilots
the CDU numerical displavs,
from/to display and annunciators

are operating correctly. The test
can be performed with the mode
seiector in STRY, RALIGN or Nav.

1. Perform the Steps in INs
startup.

2. On the CDU, rotate the display
selector switch to TEST.

3. Check for the following
indications:
a. Left and right numerical

displays are degree signs,
decimal points, arce-minute
signs, NS and EW and all
numersal 8vs.

b, From/To display is all
numeral 8's.

Ce Amber ALEEKT, amber BATT
and red WARN annunciators
are on.

NQTE

If all lights are
off, thumb the DIM
switch forward
until the desired
intensity level is
reached.

Present Position Entry

The aircraft's present position
must be entered into the INS
digital computer before the INS
can be aligred.

1. On the MSU, verify the mode
selector switch is in STBRY.
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Or: the CDU, rotate the display
selector switch to POS.

To  start  LAZTITUDE entry
procedures:

a. ©Cn the data keyboard,
press the 2N key (Northern
hemisphere). The INSERT
pushbutton light comes on.

b, Left numerical displays
klanks and N; the right
displays blanks.

Cc. Starting with the most
significant number, enter
latitude +to +the nearest
tenth of a minute by
pressing the corresponding
keys on the data kevykoard.
As each key 1is pressed,
the corresponding digit is
displayed on the left
numerical display as the
least significant digit,
and that each preceding
digit moves one place to
the left,

d. Check the left display 1is
the correct latitude, then
press the INSERT
pushbutton, Check that the
INSERT 1light goes off
signifying that the
latitude data is inserted
intc the digital computer.

€. Check that latitude on
left display, which is
data computer, is within
0.1 arc-minute and that

the rigiht runmerical
display is all zerces and
an E.

f. It left display is
incorrect, repeat steps 3a
through 3e.

If present positicn

To

Section I

latitude is inserted
incorrectly the INS
will determine, dur-
ing calculations
performed later in

the alignment se-
quence, that the er-
ror exists, flash the
WARN annuncistor, and
stop the self-align=
ment sequence, The

INS STAKT UP and
PRESENT POSITION ENTRY
procedures must be re-
peated resulting in a
delay of 10 to 15
minutes,

If left display is
correct, proceed with step
4, :

. start IONGITUDE entry

procedure:;

-

Oor: the data keyboard,
press the 4W key (West
longitude). The INSERT
pushbutton light comes on.

teft rnumerical display
latitude and right
displays blanks and a W.

Enter 1longitude in the
same manner as latitude.

Check the right display is
the correct LONGITUDE,
then press the INSERT
pushbuttorn. Check that
INSERT 1light goes off
signifying that longitude
data is inserted into the
computer,

Check that the longitude
{right display) is correct
within 0.1 arc-minute.

It L ight display is

incorrect, repeat steps 4a
through 4e.
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5. Check that left and right
numerical displays are
correct,

6. On the MsSU, rotate +the mode
selector to ALIGN.

NOTE

Alignment can only
be accomplished
when aircraft is
onn the ground in

& static condition,
The aircraft must
not be moved until
alignment is
completed and the
mode selector switch
placed in Nav.

wWaypoint Position Entry

Waypoints are enroute fixes and
are entered at latitude ar.d
longitude positions. Up to nine
waypoints can ke entered in the
INS during the self-alignment
sequence while the aircraft is on
the ground or in the Nav mode in
tiight, Waypoints cannot be
entered until the present position
has been entered., Once entered,
waypoints will remain in the . INS
until new waypeints are entered.
When the mode selector switch is
rotated to OFF, all waypoints are
automatically cleared.

1. Perform the present fgosition
entry procedures,

2. ©Orn the CDU,
selector
{(waypoint).

rotate the mode
switch to WPT

3., Thumb +the waypoint selector
switch until #1 is in window.
WOTE
Waypoint 0 is an
automatic function

that is reservad
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for establishing

& track from the
aircraft*s present
position, and
cannot be used to
enter waypoints.

4. Enter the first enroute
waypoint latitude and
longitude in & similar manner
as entering present position.

5. Check that the left and right

displays show the first
waypoint's latitude and
longitude.

€. Thumb the waypoint selector
switch to #Z2 and enter -
waypoint 2 latitude and
longitude in 2 similar manner.

7. Now eénterx the
waypoint's,

remainirg

Status Check

This check tells the pilots if the
INS is operatioral. If it is not,
it displays nunbers which
indicates to the pilot as to what
his actions are toward the INS,
This check c¢en be performed with
the mode selector switch inm  STBY
or ALIGN,

1. Perform the present position
entry procedure.

2. Rotate the display selector

switch to DSR TKR/STS (desired
tracksstatus) .
3. Observe the left numerical

display is blank, The right
display shows 90 and then
starts counting down by tens
until 40 is reached and then
by ones until 02.

NOTE

After the status
number decreases
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to 02, the READY
NAV light should
come on.

Oon the MSU, check the READY
N&V light is on.

During the Eefore Taxi
Checklist, zrotate the mode
selector switch 0 NAV, The
READY MAV light should go off,

If system is taken
out of NaV, it must
be realigned on the
ground with the air-
craft in a static
position before
switching back to
NAV.

NOTE

Do not pull mode
selectoxy when switch-
ing to NAV. This
prevents overshoot
to ATT EKEF which
destroys alignment.
If ATT REF is
selected, alignment
must be restarted
by rotating mode
selector to OFF and
to STBY and re-in-
serting present
position.

Initial Track Selection
Procedure

The initial track selzction is the

direct great-circle route
the
and waypoint 1.

1.

2'

Letween

aircraft's present position

on MsU, verify
is in NAV.

mode

on the cou, verify the
AUTO/MAN/RMT switch is in MAN,

selector

5.

Section I

Press the TK CHG pushbutton.
The TK CHG and INSERT
pushbuttors lights will come
on, The fremsto display will
go blank.

On the data
the 0 key. In the from/to
display, the left side will
show 0 .and right blank. Press
the 1 key. The display should
show 01,

keyboard, press

NOTE

Initial track select-
ion may be initiated
on the ground or in-
flight.

Press the INSERT pushbutton.
The TK CHG and INSERT
pushbutton lights should go
off., This signifies that the
data has entered the computer
and initial track selection
has been initiated.

2ttitude Reference Procedure

When the navigation

mode is not

required and only pitch, roll and

rilatform

heading outputs for

flight test data are required, the

INS

car be operated in the

attitude reference mode.

1.

on the MSU, pull out and -
rotate the mode selector +to
ATT KEF. On the (DU, the
displays will go blank and the

CDU WARN annunciator should be

off,

Cn the grcocund: The
aircraft should be
static or taxiing

at & constant speed
and steady heading
before selecting ATT
REF., 2fter selecting
ATT REF, this init-

1-189~kev, 000 01 Jun 1975
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ial condition must
be maintained for 3
minutes, In flight:
Fly the aircraft
wings level at
constant airspeed
for 3 minutes.

TAXIING - With the display
selector switch -+ in TK/GS
{track/grour.d speed) and the mode
selector switch in "N&V and the
aircraft on the ground, the right
numerical display shows ground
speed., The left display shows

track angie.
Inflight Procedures

The terms automatic and manual
spply only to +track selection.
When in NAV mode, the INS provides
the same navigation data
regardless of the AUTO/MAN/ RMT
switch position ({AUTO or MAN).
During automatic operation (switch
in AUTO), the INS navigates
through each preset waypoint in
sequence and automatically changes
the track at each waypoint. During

manual operation, the INS
navigates from waypoint to
waypoint, but the pilct must

change the track at each waypoint.
Inflight warnings and Cautions:

1. CDU WARN annunciator on. The
INS is malfunctioning and may
not be providing accurate
data. In flight, rotate the
MSU selector to ATT REF.

Z. CLU BATT annunciator CN. ‘The
INS is usirng the kattery pack
for DC power, The battery pack
is good for approximately 15
to 30 minutes. wWhen Lkattery
voltage gets low, the INS WILL
AUTOMATICALLY SHUT OFF.

3. MSU BATT annunciator CN., The
battery pack voltage is too
low, the INS has automatically

1=-150-Kev. 000 01 Jun 1975
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shut down and the DU WARN
annunciator will come on.

4. Do not rotate the mode
selector out of NAV unless an
INS malfunction occurs. If you
do, NAV mode cannot be re-
instated in flight.

Inflight Manual Procedures

Inflight manual operating
procedures include track change at

waypolint, track change from
present positioen, waypoint
bypassing and waypoint position
change. Description of the

procedures follow:
Track Change at Waypoint

Two minutes prior to the waypoint,
the ALERT anrnunciztor comes on
steady. One~half minute prior to
waypoint +the ALERT annunciator
flashes and it will continue to
flash until pilot makes a +track
change,

NOTE

The ALERT light operates
above 150 knots ground
speed.

1. Rotate the ZUTO-MAN=-EMT switch
£o MAN.

NOTE

The display and
WPT {(waypoint)
selector switches
positions do not
affect the
procedure; how-
ever, the display
selector switch
determines what
the numerical
displays show.

2, Press the TK CHG pushbutton.
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3. check the TK CHG and INSERT
pushbuttons 1lights come on.
The from/to display blanks.,

4. Or. the data keykecard, press
the % key for approaching
waypoint. Press the wayroint #
key next 1in sequence (e.9.,
aircraft is approaching
waypoint 2 and the next
waypoint is 3, then press #2
key first then #3 key).

5. Check from/to display is 2 3,

€. Press INSERT pushbutton.
Observe TK CHG, INSERT and
ALERT lights go off. From/To
display is 2 3,

7. Eotate +the display selector
switch to DSK TK/8TS. The left
numerical display shows the
desired track. Check that it
is reasonable.

Track Change from Present
Position

1. Rotate the AUTO-MAN-RMT switch
to MAN -

NOTE

The display and
WPT (waypoint)
selector switches
pesition do not
affect this
procedure; how-
ever, the display
selector switch
determines what
the numerical
displays show.

2. Press the TK CHG pushbutton,

3. Check the TK CHG and INSERT
pushbuttons lights come on and
from/to display blanks.

4, Press the (¢ key and +then the
desired waypoint # key,

Section I

5, Check the from/to display is 0
- desired #.

6. Press the INSERT pushbutton,
Observe the TK CHG and INSERT
pushbuttorns lights go off. The
fromsto display is 0 - desired
#.

7. Rotate the display selector
switch to DSK TK/STS. The left
numerical display shows the
desired treck. Check that it
is reasonable.

Waypolint Bypass Procedures

The pilot may bypass waypoints by
a track change; (1) from present
position, or (Z2) from a waypoint.
If the airceraft is apprcaching a
waypoint and the next waypoint in
sequence is to0 be bypassed, refer
to +track change from waypoint
procedure. If the waypoint to kLe
bypassed is the next waypoint,
refer to track change from present
position procedure,

Waypoint Position Change
Procedure

The pilot can change the
coordinates of waypoints by using
+the waypoint position entry
procedure. Enter future waypoints
sequentially starting with 1 and
continuing through the last number
used,

Inflight Rutomatic Operation

In automatic coperation (the RAUTO-
MAN-RMT switch in AUTO} , the
change to the mnext sequential
track at each waypoint is
performed automaticslly by the
INS. Two minutes prior +o each
waypoint, the LLERT light comes on
and goes off when the track change
is made. The from/to display
automatically changes to show the
new waypoint numbers,
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NOTE

The ALERT light operates
above 15¢ knots ground
speed.

Data Display Selection

The left and right numerical
digplays will show the desired
data when the data display
selector switch is rotated to +the
desired position, The INS
operation is neot affected, This
switch only changes the numerical
displavs.

Distance Between Waypocints
PROCEDURE

The distance between any two
waypoints can be obtained by the
folilowing:

1. kotate the AUTO/MAN/ERMT switch
to EMT. Cbkserve the from/to
display is flashing.

2. Rotate the data display
selector switch <o DIS/TIME.
Observe the left numerical
display is 0000, and the right
numerical display continues to
show time t¢ next waypeint on
present track.

3. Press TK CHG pushbuttor.

4, Check the TK CHG and INSERT
pushbutton lights ccme on and
rromsto display blanks.

5. ©On data keyboard, press the #
keys correspending to the twe
selected waypoints.

6, Check from/to display .is the
desired wavpoints.

7. Press INSERT pushbkutton,

Obhserve TK CHG and INSERT
pushbuttons lights go QFF.
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8. The left numerical dispiay is
the distance in nautical miles
between the selected
waypoints. The right display
still cortinues to show time

to next waypeint on present
track.

9. FRotate the AUTO/MAN/RMT switch
to RUTC or MEN, Check the left
numerical display is the
distance ard from/toc display
are for present track.

Postflight Procedures

After a flight the INS may be left
in NAV mode if:

1. The landirg is an intermediate
stop and another iflight will
be flown.

2. INS accuracy during flight is
within 1.5 NM/hour,.

If these conditions are not met,
shut down the INS and realignment
will be required prior to the next

flight.
zCAUTION:

If normal aircraft
electrical power or
exterr.al electrical
power is not avail~
able, shut down the
INS, When the INS
shifts to its
battery pack, INS
cperation will de=~
plete & battery pack
ir. 15-30 minutes.

Shutdown Procedure

1. Pull out and rotate the mode
selector to OFF.

2. On the CDU, the displays are
blank, annunciators and
pushbuttons are OFF,
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Flight Director System
{Bircrait #2)

A Fligint Director (FD} system is
installed in Aircraft #2 to
provide headdown guidancs during a
precision instrument appreach. The
system consists of a control
panel, test panel and incorrorates
the pilot's ADIs and vaMs. This FD
system has two operational modes:
rFpproach and Go-Around. The ADI
only is used during ILS and TALAK

approaches; However during Go-
Around the ADI and VAMS are
utilized.

The Flight Director system
requires an operative radioe
altimeter for approaches and will
operate with or without SCAS.

There is no provision for ground
testing. :
Flight Director Control

Panel

The flight director contrcl panel
{figure 1~-74R8), located on the
pilots' pedestal provides ccntrols
and indicators for +the various
functions of the flight director
as follows:

ENGAGE Switchs/Light - The press-
to-engage/ press to~-disengage
(green) ENGAGE switch is used to

engage (arm) the flight director
for all +thre=e operational modes
and to disengaged it. For flight
director guidance on apprcach, ILS
or TALAE must ke selected with the
navigaticn selector switch and the
flight director engaged. For go-
arcund guidance, the flight
director may be engaged with the
navigation selector switch in  any
position and the FU engaged..

RADIO ARM LIGHT (amkber) = Comes on
to indicate that the flight
director system is armed for ILS
or TALLR LOC ands/or G/S capture,
When on, the flight director is

Section I

engaged and remairs on until both
LOC and G/S have captured.

1OC CAPT light (green) -~ Comes on
to indicate localizerx capture.
This may be confirmed by the
appearance cf the roll steer bar
on both ADI'*s. At this time, if
the roll SCES had been engaged and
in Heading Hold modes, heading
hold wouid disengaged.

G/S CAPT light (green) -~ Comes on

to indicate glideslope capture.
This may ke confirmed Ly the
appearance orf the pitch o©or path
steer bar on both ADIts, At this
time, if the pitch SCAS had been
engaged and in the Altitude Hold
Mode, Altitude Hold would
disengage.

IAS CAPT light (green) -
to indicate that the

Comes oOn
slow=-fast

indicator on the ADI is active.
This o©ccurs when +the airspeed
-comes to within 5 knots of +the
approach speed set on +the VAM
control panel,

G/A LIGHT{green) =~ Comes on to

indicate that the go-around mode
of the flight director has - been
selected with the TakeOff/Go-
Around (TO/GE) button on +he
throttles. The G/A lights on the
2DI's will simultanecusly come on
at this time.

The ADI is descrikbed earlier in
this section. It's functions that
perzain to the flight director
system axre the pitch(path) and
roll steexr bsrs, +the slow-fast
indicator and the go-arcound light,

Both ADI's present identical
flight director information as
selected with the rnavigation

selector switch.

PITCH(PATH} STEER BAR - In the ILS
or TALAR approach mcde, the pitch
stear bar comes into view at G/S
CAPT and presents glideslorpe or

1-193=-Fev. 003
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path deviation. The - pitch steer
bar atuomatically biases from view
&t 50 feet radio altitude in the
approach mode, In the go-around
mode, the pitch steer bar presents
pitch guidance to 15 degrees ENU.

FOLL STEER B&R - In the ILS ox

TRLAE approach modes, the roll
steer bar comes into view at I10OC
CZPT and presents localizerx

deviation. The 1roll steer bar
sutomatically Lkiases from view at
50 feet radio altitude during a
TELAR appreoach and with weight on
wheels during an ILS approcah. The
logic behind this is beyond the
comprehension of mere mortals. 1In
the go=-around mode, the rcll steer
bar commands Heading Hold.

SLOW-FAST Indicator - Biased  from
view wuntil the aircraft speed
corresponds to the approach speed
selected on the VAM control panel.
The full scale range of the slow-
fast scale 1s TBD Knots,

Flight Director Normsl
Cperation, ILS or TALAER

To utilize +he flight director
system for ILS or TALAR approach
guidance procced as follows:

1. Place the navigation
switch in ILs or
pcsition as desired,

selector
TALAK

If ILs is desired:

2. Select an ILS frequency on the
IL5 contrel panel,

NOTE

There is no OR=0QFF/
Frequency switch for
the TALAE, With the
selector ir TALAR and
aircraft is within
range the EDI's will
indicate TRIAR infor-
mation.
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3., Select the desired
speed on the VAM
panel.

approeach
control

4. Set the correct inbound course
on the HSIt's,

5. Momentarily press the FD

ENGAGE switch/light. The
ENGLGE ard RADIO ARM light
should come on,

€., Maneuver the aircraft c
intercept the localizer wusing
the raw data. At localizer

capture, the roll Steer
commpand kar will come into
view, LOC CAPT light comes on,
and the roll SCAS Heading Hold

mode (if engaged) will
disengage,

7. Proceed inkound or. the
localizex until glideslope

capture. The G/S CAPT 1light
comes or., the pitch steer bar
comes into view, the KADIO ARM

light goes off ard pitch SCAS

Altitude Hold (if engaged)
will disergage.

B. As the aircraft speed
approaches the selected

approach speed, the slow-fast
indicator comes into view and
the IAS CAPT light comes on.

9. At 50 feet radio altitude <+he
pitch(path) steer bax will"
bias from view, During TALAR
operation, the roll steer bar
will also bias from view at 50
feet, During ILS operation,
the roll steer bar will bias
from view at weight on wheels.

Flight Director Normal
Operation, Go=Around

1. Momentarily press +the flight
director ENGAGE switch to arm
the go~around mode.
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2. Momentarily press the TO/GA
kutton.

The G/72 lights come on (on
both ADI's and on thLe FD
contreol panel).

3. The pitch steer kar gives
pitch guidance for go-around
rotation to 15 degrees pitch
attitude. The roll steer bar

gives Heading Hold guidance.

4. The VAM approach display will
be replaced with the G/2
display (figqure 1=-74),. The
horizontal flight path bar
becomes, in effect, a pitch

steer command bar and presents

the same information as the
ADI FD pitch steerxy bar.

5, Momentarily press the FD
ENGAGE switch/light to remove

the G/2& display in the VAM and
FD,

NOTE
The ENGAGE and RADIC
ARM lights should ccome

on. The system returns
+o0 the Epproach Mode,

Auto-Loc (Rutopilot) System
(Aixrcratt #2)

In addition to the BSCES pilot

relief nmodes of Heading Held and
Lltitude Hold, common to both
aircraftt, which could bhe
considered autopilct medes;
Aircraft #2 has included & split-
axis approach mode for use with
ILs or TALAR localizer cnly. 1In
this autopilot mode of the roll
SCkS, the BCES will automatically
capture and +track the desired

localizer while the pilot manually

controls glideslope deviation and
adirspeed.

Autopilot Contrcl Panel = The
autopilot control panel (figure 1-

Section I

74a), located orn the pilotts
pedestal, provides controls and
annunciations for use of the LOC-
only autopilet mede of the roll
SCAS, :

AUTO ILXS HOID -
this aircratft.

Iroperative in

AUTC LOC ARM-CAP - The amber &4RM
switch/light is a press-to-engage/
press-to~disengage switchs/1light.
The green CRP light is part of the
same switch and comes on at
localizer capture when the ARM
light goes off.

IoC OFF LIGHT - The press=to-reset
flashing amber LOC OFF light comes
on when the previously c¢aptured
localizer mode has disengaged.
This will intentionally occur at

100 feet radio altitude on an ILS
approach and &at 300 feet radio
altitude on a TALAK approach. The

roll SCARS will revert to CWS mode
at this time.

Zuto=-LOC (Butcpilot)
Normal Procedures

1. Engage roll SCAS,

2. Place the navigation selector.
switch in the ILS or TRLZR
position, as desired.

If ILS is desired:

3. Seliect a valiid ILs frequency

on the ILS control panel,
NOTE

There is no ON-OFF/
FREQUENCY switch for
the TALAR,

4., 8Select the correct inbound
course of the Pilott's HSI.

5. Momentarily press the Ruto Loc
ARM switch, The amber AERM
light should come on.

1-195=-Fev.
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Maneuver the aircraft to
intercept the localizer using
raw data. At localizer
capture, the ARM 1light goes
off and the green CAP light
comes on. The roll sScCRs will
automatically complete the
localizer intercept and
commence localizer tracking
until 100 feet radio altitude
for ILS (300 feet for. TALAR)
at which time +the roll SCaAS
will revert to the CWS Mode.

1=-196~Rev, 003 24 Jan 1977
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INTERCOM PANELS

HEADSET HOLDER

REMOTE (TYP)

INTERCOMM CONTROL (TYP)

PRH-C15-171A

. Figure 1-76
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INTERPHONE JACK RECEPTACLE LOCATIONS

=L
| :_=.=;’ @ |
CRENCEE
= / .

sTATION (@  PiLOT ' ~ {CONTROL SET)

staTion @  co-PILOT {CONTROL SET}

STATION (@  FLT TESTENGINEER [CONTROL SET}

STATION  (®  AcM {REMOTE SET)

POSITICN  [§] EXTERNAL ELECTRICAL {HEADSET AND MIC ONLY)

STATION {§) EXTERNAL —NOSE {REMQTE SET)

STATION  (§) FLTDEV DIGITAL NO. 1 (REMOTE SET}

STATION (3) DATA SYSTEM © NO.2 (REMOTE SET)

sTaTioN (@) CARGO DOOR {REMOTE SET}

STATION (@ TROOP DOOR : {REMOTE SET! S
STATION  filll EXTERNAL GND REFUEL . {REMOTE SET} PRS-C15-172A

Figure 1-77
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COMM PANELS

T3INYd WINOD 4HN

ILIHM AS

HI1INDS

AINO L "'ON 4HA

TINVd WNOD 4HA

PR5-C15-1738B

Figure 1-78

002 20 Feb 1976
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NAV CONTROLS AND INDICATORS

CONPASES
“ N

.

IS

1030

PR5-C15-174 A

Figure 1-79
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( IFF RADAR CONTROLS (APX-72)

MODE REPLY SELF-TEST
INDICATOR LIGHT

MODE ENABLE AND TEST
SWITCHES

MASTER SWITCH

i RADIATION TEST-MONITOR
Wl ENABLE SWITCH

MODE 4 INOP

IDENTIFICATION
OUT/MIC SWITCH

MODE 1 CODE SELECTORS - St

MODE C ALTITUDE REPORTING MODE 3/A CODE SELECTOR
PR5-C15-175

ENABLE AND TEST SWITCH
Figure 1=80
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NAVIGATION DATA RELATIONSHIP

TRUE
NORTH:
AIRCRAFT
A . CENTERLINE
wD 7

NEXT WAYPOINT
OR DESTINATION

GREAT CIRCLE FROM

POIS LAST WAYPOINT OR
CRIGIN
XTK
LAST WAYPOINT
OR ORIGIN
LEGEND:
HDG...... TRUE HEADING
TAS. . ... .. TRUE AIRSPEED
ws.. WIND SPEED
wo. ..l WIND DIRECTION ANGLE
™. ol GROUND TRACK ANGLE
6s.... . GROUND SPEED
oa. DRIFT ANGLE _
DSATK ... DESIRED TRACK ANGLE
XTK ..., CROSS TRACK DISTANCE
ke, TRACK ANGLE ERROR
POS .. ... PRESENT POSITION
pis... . GREAT CIRCLE DISTANCE FROM FOS
TO NEXT WAYPOINT OR DESTINATION
TIME EQUAL TO 22 x 60

PR5-C15-176

Fiqure 1-81 : .
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& INS CONTROLS AND INDICATOR

MODE SELECTOR UNIT

PR5-C15-177

CONTROL DISPLAY UNIT
Figure 1-82

1-203-Rev. 001 15 Bug 1975
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CEEW ENTRANCE DOOR

The crew entrance door provides
access to the tforward carge area
and the flight compartment., The
door is on the forward left side
of the fuselage and opens out and
downward. The door assembly
basically consists of &a latching
mechanism, telescoping Support
strut, crank and cable assenbly,
locking latches, steps and
indicating circuit.

Docr Extericr Latch-Uplatch
Handle

& latch=unlatch handle (figure 1-
83), located on the forward edge
of the door outside, provides a
means of latching~-unlatching +the
door from outside the aircraft.
There are two handles labeled PULL
and PUSH. Pushing the PUSH handle
first, allows access to +the PULL
handle, Pulling the PULL handle
will unlock the door and it will
open by gravity.

WARNING

Do not pull this handle
until aircraft is de-
pressurized.

Docor Interior Latch=-Unlatch
iever

L latch-unlatch lever (figure 1-
83) , lccated on the forward side
0of the steps, provides a means to
latch and uniatch the door from
inside the aircraft. When the door
is closed and the lever is moved
up, eight bayonet-type latches
lock the door against a rubber
seal installed around the
perimeter of the door jam. This
latching mechanism is attached +to
the flush mounted door exterior
latch-unlatch handle,

Crank and Cable Assembly

1-204=-Rev. 001 15 Aug 1975
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2 crank and cable assembly (figure
1-83), located Jjust aft of +the
door Jjam, provides a means of
closing the door from inside. The
cable is attached to the forward
adge of the door and ackts as a
counter=-balance for the door.

Telescoping Suppert Strut

A telescoping support strut
(figure 1-83) is attached to . the
forward cornexr of the doocr to
provide support for the door in
the fully oper position., 2lso it
limits the door +travel. It may
also be used as a handrail by
personnel. When  the door is
closed, one section of the support
strut retracts into itself for
convenient storage. '

Door Locking Latches

There are eight bayonet-type door
locking 1latches (figure 1-83},
four on each side of the door,
When the latching lever is moved
up, all eight bayonet latches move
toward their respective door Jam
latches. When the latch lever is
fully up, a red stripe on each
bayonet latch will 1lire up with
the centerline of 1its stationary
latch. A quick glance can verify
that each bayonet latch is in
place. : :

Door Caution Lights

The DOOR NOT LOCKED light (figure
1-86), located on the overhead
annunciator panel, the CREW L FWD
light, located on the flight test
engineer's parel and the MASTEF
CAUTION lights should come on when
the crew entrance door 1is not
locked. The lights receive 28 VIC
power from the RIGHT DC bus
through the DOCR INDICRATION
circuit breakexy (AF-21) on the EPC
panel,

Crew Entrance Door - Normal
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. Operation

Tc open from outside:

1.

2.

3.

TO

1.

verify that <the is

depressurized.

aircraft

- NOTE

Aircraft depressuriza-
tion will be confirmed
by voice communication
with flight crew or by
cbserving an open
clearview window,
troop jump door orx
cargo ramp and door,
Push in the PUSH hLandle for
access to the PULL handle.

Hold door with other hand and
then pull up on PULL handle
and ease the door to open
poesition,

WARNING

Door will open by
gravity and could
cause personnel
injury wher pull
lever is pulled if
docor is not held
closed,

close from outside:

Lift and hold door
position.

to closed

Push down and in on PULL
handle until it is flush with
skin.

open from inside:

Verify aircraft is
depressurized. '
Check with outside that there
are no obstructions.
Take a firm grip on the crank

Section I

and pull the latch=unlatch
lever inboard and down.

With a crarking motionm,
the door until it stops.

open

NOTE
Do not try to ride
the door to the
open position.

close from inside:

With a cranking metion,
the door until it stops.

close

2. Pulil the 1latch~unlatch lever
up and owutboard until it
stops.

3. Check that each bayonet latch

red line is aligned with the
centerline of +the stationary
latch.

NOTE

The door caution
light switch is
located below the
aft #2 stationary
latch and if the
bayonet latch is
not fully extended
the DOOk NOT LOCKED
CREW L FWD and

" MASTEER CAUTION
lights will be on.

Troop Jump Doox.

A paratroop jump door is located
on the aft right side of the
fuselage. This door can be used

in flight or ground operation. The
door has six menual latches and is
actuated by a hydraulic cylinder
attached +to a hinged and
mechanically linked jump platform
attached to the door. The troop
Jjump door assembly basically
consists of a Jdoor hinged at the
forward edge, platform, hydraulic
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actuating cylinder, hydraulic hand
Fump, controls and indicating
circuilt.

The door c¢an be manually opened on
the ground for emergency  exiting,
however, hydraulic powey is
required for «closing. Normally,
the door is powered by aircraft
hydrzulic systen 4 (figqure 1=-87).
wWhen system 4 1s depressurized, a
thand pump can be wutilized for
opening and closing.

Door Interior Latching Lever

£ latch-unlatch lever (figure 1=
84} , located on the upper center
of the door, provides a means +to
latch and unlatch the door from
inside the aircraift. When the door
is closed and the lever is moved
down, six bayonet type latches on

the +trailing edge of +the door
extend into the decor sill and
locks the door, This latching

mechanism is also attached to a
flush mounted outside handle. The
latching mechanism has a detent in
the open peosition which prevents
the lever from being blown toward
the closed position.

Door Exterior Latch = Unlock
Handle

2 latch=-unlatch handle (figure 1=
84) , located on the bottom edge of
the door outside, provides & means
of of latching-unlatching the door
from the outside. There are two
handles labled PUSH and PULL.
Pushing +the PUSH handle first,
allows access to the PULL handle,

Pulling +the PULL handle will
uniock the deor.

Jump Platform

E jump platform {(figure 1-84) 1is

hinged at the door Jjamb and is
mechanically linked t¢ the door.
Wwren the door is closed the
rlatform will rotate up and inward

1-206-Rev. 003 24 Jan 1977
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~door. When the dooxr is

giving cleararnce for +the c¢losing
open, the
platform rotates down and outward
to act as a base for personnel to
stand on.

Door Hydraulic Hand Pump

2 hydraulic hand pump {figure 1-
85), located forward of troop
door, provides a means of
pressurizing the door hydraulic
cylinder for cperning ard closing
the doox when there is no
electrical or hydraulic power.

Trocop Door Ceontrol Panel

A troop door control panel (figure
1-85}) is leocated just forward of
the troop door. It consists of &
hydraulic pressure indicstor, a
placard for hand pump troop door
operation and a two position
selector lever, CLOSE = OPEN. The
hydraulic pressure indicator
reguires no electrical power for
operation., It shows the hydraulic
pressure in the troop door
hydraulic system and dees not
necessarily reflect aircraft
hydraulic gsystemn #4 pressure
(figure 1-85}., The selector lever
provides a means of selecting the
desired position of the door,

Door Shutoff Valve Control

A door isolation shutoff walve
control switch {(figure 1-85) .,
located forward of +the door and
troop door controcl panel, provides
a means of 1isolating the troop
door hydraulic system from
aircraft hydraulic system. The
valve is electrically operated but

can be overridder. manually when
electrical power is lost. The
valve solenoid receives 28 VDC
power from the RIGHT DC bus

through the CERGO DOOR/RAMP CONT
circuit breaker {AE-21) on the EPC
panel.




TEMPORARY REVISION XI

SECTION I (DESCRIPTION AND OPERATION)
1. Page 1-207, Rev. 003 24 Jan. 1977

a. Under "Troop Door Normal Operation Aircraft Inflight paragraph 1
CAUTION" add the following paragraph:

Do not open the Troop Jump Door unless the Cargo Door Manual
Control Lever is in CLOSE position or Cargo Door is already open.

b. Under paragraph 7:
Delete the NOTE and pen in the word CAUTION.

Pen in the word NOTE as the title of the second paragraph.

TR 11 Page 1 of 8 14 April 1977
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Door Caution Lights

The DOOR NOT LOCKEL light (figure
1-86) located on the overhead
anrunciator panel, and TRP R AFT

(troop right aft) . light, located
on the flight test engineer's
panel, and +the MASTER CAUTION

lights should come on when the
troop door is not latched. The
lights receive 28 VDC power from
the RIGHT DC bus through the DOOR
INDICATION circuit breaker (AF-21)
on the EPC panel.

Troop Door Normal Operation
Aircraft Inflight:

Prior to door operation, estaklish

communications with flight
compartment,
1. Verify that aircraft is

depressurized and airspeed is
below troop junmp door limiting
airspeed. :

Do not open troop
door if aircraft is
pressurized or if

door open limiting
airspeed is exceed-

ed. - [l

NOTE

2ircraft depressuriza-
tion will be confirmed
by voice communication
with flight crew,

2. Place CONT PNL SELECT switcii,
located in  forward CARGO
DOOR/RAMP CONTROL panel oL
escape chute structure, in AFT
position,

3., Verify troop door lever is in
CLOSE.

PRESS

4. Place HEYD switch,

Section I

located irn aft CARGO DOOR/REMP
CONTROL parnel, in ON position.

5. Check hydraulic pressure
indicator, located in trcop
door control panel, 1is in
normal operating range,
Pressure should be 2700 PSI or
more., :

€., When BADS static line is
required, pull out the ADS
static line - cable  anchor
support and pin it in the

extended position.

7. Rotate the latch=unlatch
lever, located in the upper
center of the door, aft and
up. Check that each bayonet
latch is free of its
stationary latch.

NOER S A4UTION

If the Troop Jump
Door and Cargo door/
ramp are to be opened,
oper. the cargo dooxr/
ramp first. -
Av7E

s the door unliocks,
the pilot's DOCR NOT

- LOCKED ard MASTER
CAUTION lights and
flight test engineer’®s
TRP K AFT iight should
come on.

8. Rotate the TEROOP DOOEk VALVE
lever, located on the +troop

door control panel, to the
OPEN position. '

Door Closing:

1. Verify thst the latch=-unlatch

lever is still in the
unlatched position.

Do not close the

troop door unless

1=-207=kev. 003 24 Jan 1977
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Section I

6.

the lever is in
the unlatched
position., If it
is any other
position, one or
more bayonet
latches could
damage thée door
jamb.,

When clearance is received,
rotate the TROOP DOOR VALVE
lever to the CLOSED position,
When the door is closed, leave
the lever in the CLOSED
pesition.

Rotate the latch-unlatch lever
down to the LATCHED position,
Check that each bayonetr latch
red line is aligned with the
centeérline of its stationary
latch.

NCTE

The door caution
light switch is
located below the
#2 stationary latch
and if the bayonet
latch is not fully
extended, the DOOF
NCT LOCKED, TRP R
AFT and MASTER
CAUTION lights will
ke on.

Place the HYD PRESS switch in
OFF position.

If ADS static line was used,
stow and pin the ADS static
line cable anchor support.

Place +the CONT PNL SELECT
switch, located in forward
CARGO DOOR/RAMP CONTROL panel
in QOFF position.

Trocp Door Operation with
Hydraulic System #4
Depressurized

1-208-kev, 001
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Prior to docr operation, establish

commpunications

with flight

cormpartment,

1.

If electrical power (RIGHT DC
busg) :

a. 1is available -~ verify the
PANEL SELECTOR switch,
located in forward CARGO
DOOF /R2ZMP CONTROL panel on
escape chute structure, is
in AF¥FT position, Place HYD
PRESS switch, locsted in

“aft CERGC DCOR/KAMP
CONTROL panei, in ON
position.

b, is not available - select
the OPEN position of the
door ISOIATION SHUTQFF
VALVE, located forward of

the <troop door control
panel,
When &DS static line is

required, pull down +the ADS
static line ceble anchor
support and pin in the
extended position.

vVerify that
depressurized,

Do not cpen troop
door if aircraft

is pressurized or
if door open limit-
ing airspeed is
exceeded,

aircraft is

kotate the latch-unlatch lever
aft and up., Check +that each
bayonet latch is free of its
stationary latch.

Fotate the TROGP DOOE VLLVE
lever to COPEN peosition.

Using the hydraulic hand punmp,
pump the door cpen. When the




door is fully Opern, the
hydraulic pressure’ should
build up t¢ 3000 PSI or more.

NOTES

When the door is
opening and the"
hand pump is used,
the hydraulic
pressure indication
will fluctuate,

If electrical power
is available, the
dooxr caution lights
will operate normal-
ly. If electrical
power is not avail=-
able the lights will
remain off.

Door Closing:

1'

Verify that the latch-unlatch
iever is still in
unlatched position.

Do not close the
troop door unless
the lever is in
the unlatched
position., If it

is any other posi-
tion, One or more
bayonet latches
could damage the
door jamb.

When clearance is received,
rotate the TROCP DOOR VELVE
lever +o CLOSED position.

Using the hand pump, pump the
door closed. Wher the door is
fully closed, the hydraulic
pressure should build up to
3000 PSI or more.

Rotate the latch-unlatch lever
down and forwaxd to the
latched position. Check that

the

YC=-15

Se

7.

Section I

each bayonet latch red lirne is
aligned with the centerline of
its stationary latch.

If electrical power:

a. 1is available, place HYD
PRESS switch in OFF
position.

b. is not available, select

_the CLOSED position of the
ISOLATION SHUTOFF VALVE.

If 2DS static line was used,
stow and pin the ADS static
line cable anchor support.

Place the PANEL
switch in OFF.

SELECTOR

Troop Door Operation Without
Hydraulic and/or Electrical
Power

When conditiorns exist that require
opening the

troop docor without

hydraulic and/or electrical power
provide as follows:

1.

2.

CARGO DOOR AND

Verify that the
depressurized,

aircraft is

Rotate the latch-unlatch lever
aft and up.

Rotate the TROOP DOOR VELVE
lever to the OPEN position,

Push the door open.
NCTE

Hydraulic power is
required to close
the door. The

door cautior lights
will be inoperative
if the RIGHT DC bus
is without power.

RAMP SYSTEM

The cargo door and ramp, providing

1=209~Rev. 000 01 Jun 1975
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ertry for wheeled wvehicles and
large lcaas, are used for load
exiting during aerial delivery
system operations. The cargo door
and ramp assembly consist
basically o¢f cargoe docr, ramp,
ramp toes, anti-tipover struts,
hydraulic actuating c¢ylinders,
locks = mechanical and hydraulic,
cargo door uplock efergency
release handle, hydraulic hand
punp, controls and irdicating
circuits,

The door and ramp a&are normally
hydraulically operated  through
aircratt hydraulic system #4
(figure 1-88). Also the hydraulic
pressure can he supplizd by a hand
pump using the aircraft hydraulic
system #4 fluid.

control of the system is either
electrical or manual. Automatic
sequencing of the control valve is
accomplished electrically, E
switch contrels both cargo door
and ramp operation in the correct
sequer.ce., The electrical contrel
system has <tTwo panhels; forward,
located on the left side o©f the
emergency escape chute structure;
and aft, located forward of the
troop door. The manual controls
are located above the aft
electrical control panzl.

Cargo Door

The cargo door (figure 1-88),
located aft of the ramp, is hinged
at the aft end, permittirg the
door to open inward and upward,
prroviding a large opening for
loading and unloading of cargo or
equipment, Latch hooks along each
side encounter latch assenblies on
the side of <+the door Jamb and
firmly secure the door by engaging
the latch hocks when the door is
closed,. The cargo door is ncrmally
cecntrolled by the carge doox/ramp
centrols.,

1=210=Rev. 002 20 Feb 1976

Ramp

The ramp (f£igure 1-90), located at
the aft end of the cargo deck, is
hinged at the forward end,
permitting the ramp to open
outward and downward providing a
means for lecading and unloading
carge or equipment during ground
and inflight operations. Tiedown
fittings, roller conveyor trays,
eand LAPES towplates are included
in the ramp. The ramp is openegd
and closed hvydrsulically by an
actuator at each aft outbhoard
side. Stowable telescoping aerial
delivery system links are included
t0 assist in supporting and
limiting the ramp travel in +the
aerial delivery {cargoe floor
level) position.

The ryamp is provided with a
hydraulically powered latch system
with six latches +t0 a side, *o
lock the ramp in a closed
position. The two sides (latchirng
system) are rot mechanically bused
together ard each side is
interlocked with a wvent door in
the ramp skin which prevents
aircraft pressurization if the
ramp latches are not locked.

Toes

For ground cperations the aft end
of the ramp has two ramp toes
{(figure 1-88) installed which fecld
down when the ramp is lowered <o
provide & contiruous surface from
the ground +o +the cargo floor,.
This permits driving vehicles
directly into the main cargo
compartment, When +he ramp is
closed, the toes fold up into the
aircraft (aircrzft #1
mechanically: #2 hydraulically).
For aerial cgelivery system
operation the toes are removed ard
stowed in the aircraft.

Stabilization Struts
{Alrcraft #2 Only)
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Two stabilization struts, one
located in the aft end of each
wheel pod, provides & nmeans of
preventing the aircraft from
tipping cover when cargo is being
loaded. An access door is provided
to pull the strut aft and dJdown
irto position., En instruction
placard is mounted on the strut

giving detailed operating

instructions:

To extend: Close silver knob
valve fully. Place
strut in vertical

position. Depress blue
(lock) lever and allow
cylinder to extend to

ground,
To retract: Open silver knob
{bypass) valve 1=-1/2

turns. Push c¢ylinder
up to lock.

TO stow; Lock cylinder in
retracted peosition.
Open silver knob
{bypass) valve to
stop. Eotate cylinder
to horizontal
position., Push forward
or cylinder until its
in the aircraft. Close
and secure ACCEeSSs
door.

kerial Delivery System
(ADS) Links

Stowalkle slotted aerial delivery
syster links are attached t¢ each
side of the ramp just aft of the
actuating cylinder. The 2DS links,
when attached, will limit the ramp
position level with the cargo deck
and help support the ramp for air
drop operation. A ramp position
light switch is installed on the
left ADS link to activate when the
ramp is in the airdrop rosition
(the RDS 1links are extended to
their limits).

Section I

Cargo Ramp Marual Control
Knob

The ramp wmanual control rotary
selector knok (figure 1-89} is
located above the TROOP DOCR
CONTROL panel and the AFT CARGO
DOOR/RAMP CONTEROL panel. It may ke

sat to any of 6 numbered
positions: T (uplock) ; 2.
{(lower) ; 3N. {(neutral) ; 4,

{(raise); 5. {(lock) ; and 6N.
(neutral)., These settings of +the
knob manually position the system
valves which control flow,
supplied either from the hand punp
or aircraft hydraulic system #4,
to and from the zramp uplock and
ramp &actuating cylinders. The
following table 1lists the knob
selection and the actions.

Position Action
1 Hydraulic pressure is
(Uplock) directed to +the up-
' side of the ramp
actuating cylinders to
raise the ramp off of
the uplocks;: while
pressure is directed
to the unlock side of
the ramp wuplock cy-
linders to unlatch the
ramp uplocks,
2 Hydraulic pressure 1is
{Lower) directed tc the down
side of the ramp
actusting cylinders to
lower the ramp.
3 2 nrneutral position.
(Nautral)
4 Hydraulic pressure is
(Raise) directed to the upside
of the ramp actuatirg
cylinders to raise the
ramp.
5 BHydraulic pressure is
(Lock) directed to the 1lock
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Section I
side of the ramp up-
lock cylinder t¢ 1lock
the ramp in the closed

position.
6 A neutrzl position.
(Neutral) lLeave in this posi-

tion when not in use
for proper electriecal
automatic seguencing.

Cargo Door Manual Control

lever 1]&-!1
The cargo doox nual control
levex {figure -89} , located

adjacent to the cgrgo ramp manual
control knok, has/ three positions:
OPEN-NEUT=-CLOSE.fWhen the lever is
placed in OPEN rposition, hydraulic
pressure is directed to the four
door down latch cylinders and to
the upside of the caxrgo door
actuating cylinder.
Simultaneously, pressure extends
the uplatch actuating cylinders
leocking the door wp when it is
fully open. The cargoe door uplock
latches are spring-lcaded to the
locked position if hydraulic
system pressure should £ail. When
the door lever is placed in the
NEUTRAL pesition, hydraulic
Eressure is shut off from the door
system and must be~®lgfe in this
position for proper electrical
control operation. When the lever
is placed in CLOSE pesition,
hydraulic pressure is directed +to
uplatch actuating cylinders and
unlocks the latches. When the
uplock latches are cgen, &
mechanical sequencing check vwvalve
permits pressure to the dcwn side
of door actuating cylinder.
Simultaneously pressure is
directed to the down side of the
door actuating c¢ylinders. Whenr the
door is fully closed, the down
locks are triggered over center,
locking the door closed.

Cargo Door Uplock Emergency
Release Handle
001

1-212-FRev., 15 Rug 1975
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A cargo door upleock emergency
release handle {figure 1-89) ,
located aft of +the cargo manual

control panel, provides a means of
closing the cargo door in an
emergency. When pulled, it

mechanically unlocks the uplocks.

Troop Door and Cargo Door/
Ramp Hydraulic Hand Pump

A hydraulic hand pump (figure 1=
89), located just below the TROOP
DOCR control panel, provides an
alternate pressure source to
operate the TFOCOP DOOR and CERGO
DOOR/RAMP in an emergency. or if
hydraulic system #4 is not
pressurized.

Troop Door and Cargo Door/

Ramp Hydraulic Shutoff

Valve

2 hydraulic shutocff valve (figure
1=-89), located forward of the
cargo ramp manuvual control panel,

provides a means 1s isolating the
troop door a&and carge door/ramp
hydraulic system from aircraft
hydraulic system #4. This valve is
normally operated by +he HYD PREES
switches; however, it can be
manually moved tc¢ OPEN or CLOSE

position when electrical power is
not available,
Cargo Door and kamp
Electrical Cortrols and
Indicators
There are +*wo CARGO DOOER/RAMP
CONTROL panels {figure 1-89) ,
designated FWL and AFT. The FWD
control panel is located on the
emergency escape chute structure

and should ke used during air drop

operaticns. The AFT control panel
is located Just forward of the
TROCP DOOR and may be used for

both flight and ground operations.

Control Panel Selector




. TEMPORARY REVISIUN XI

SECTION 1 (DESCRIPTION AND OPERATION)
2. Page 1-212 Rev. 001 15 Aug 1975

a. Under "Cargo Door Manual Control Lever", after "“OPEN-NEUT-CLOSE",
add the following sentence:

This lever should always be left in the CLOSE position except
when operating the Cargo Door/Ramp. '

b. Delete the word "left" in the 21st line of the paragraph.

.
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switch

A three position CONT
switch (figure 1-89) located on
the forward CARGO DCOR RAMF
CONTROL panel, prcovides a means of
selecting the panel, FWD or AFT,
from which to control the door and

PN1 SELECT

ramp. When in FWD, the forward
contxrol panel switches are
energized. The OFF position
disables the electrical control
system. When in EFT, the contrel
is shifted to the aft control
panel. The CONT PNL SELECT switch
receives 28 VDC power from the
KIGHT DC Lkus through the CARGO
LOOR/RAMP CONT circuit breaker

[;‘LE"21) L]
Hydraulic Pressure Switches

Two HYD PRESS switches (figure 1-
89) , cne on the forward panel and
core on the aft panel, have +two
rositions, ON=OFF., The ON position
opens the isolation shuteoff wvalve,
This allows aircraft hydraulic
system 4 to pressurize the
door/ramp system. The OFF position
closes the isolation shutoff
valve, iscolating the cargo
doors/ramp hydraulic system from
aircraft hydraulic system 4. These
switches are in series with the
CONT PNIL SELECT switch. The CONT
PNL SELFCT switch must be in the
desired position in order for the
respective HYD PRESS and DOOR/RAMP
switches to function.

Door/kamp Control Switches

Two DOQOR/REMP control switches
{figure 1~89), one located on the
forward control panel and one
located on the aft control panel,
have three positions, OFEN~QFT-
CLOSE., When the switch is in OQPEN,

the cargo door control valve is
ernergized directing hydraulic
pressure to the door down latch

cylinders, while pressurizing the
up side oL the cargo dooxr

Section I

actuating cylinder,
Simultaneously, pressure extends
the uplatch actuating cylinders

locking the door when it is
up. '

fully

Then the switches located on the
uplock are activated, energizing
the ramp position and ramp uplock
control valves simultaneously.
This directs hydraulic pressure to

the upside of ramp actuating
cylinders and to the unlock ide
of +the ramp uplock actuating
cylinders until the uplock is
unlatched., Another set of switches
are then actuated on ramp
unlocking and energize the ramp

position valve to direct hydraulic
pressure to the down side of the
ramp actuating cylinder, lowering
the ramp znd extending the
attached toes, When the panel
mounted contrel switch is in OFF,
the hydrsulic pressure is shut off

znd the electrical sequencing
circuits are de=-energized., When
the panel mounted control switch

is in CLOSE, the reverse action of
the OPEN position will occur.

Cargo Doors/kamp Not Locked
Caution Light

An amber DOOR/RRMP NOT LOCKED
caution light (figure 1-89),
located on the forward control
panel, comes or. when either the

cargo door andsor ramp &are not
locked, It also turns on the
flight test engineer's CARGO or
RAMP light, &s &applicable, and the
pilots' annunciator panel DOOR NOT
LOCKED and MASTER CRUTION lights.
This light circuitry is powered by
28 VDC EFIGHT DC bus through the
DOOR INDICATION circult breaker
(AF-21).

Air Drop Position Light

The green AIR LROF POSITION light
{figure 1-89), located on the
forward contrcl panel, comes on
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when the ramp is in the air drop
position. When BADS links are
attached to the ramp, the ramp's
extension is limited to the cargo
flooxr level position for aerial
delivery. When the ramp extends to
links limit, a switch is activated
to illuminate the AIR DROP
POSITION light.

Carge Docr Not Locked
Caution Light

An amber DOCE

NOT IOCKED 1light
(figure 1-89),

located on the aft

control panel, comes on when the
cargo door is net locked. It also
turns on the forward panel

COOR/REMP NOT LOCKED, flight test
engineer's CARGO, pilots?
annunciator DOCR NOT LOCKED and
MASTER CAUTION lights,

Cargo Door Up and Locked
Fosition Light .

L green cargo DOOR UP ANC LOCKED
light (figure 1-89), located on
the aft contrel panel, comes o©on
when the door is fully up and
locked.

Cargo Ramp Not Locked
Caution Light

kn amber RAMP

NOT IOCKED 1light
{tigure 1-89},

located on the aft

control panel, comes on when the
ramp 1is not fully locked. Two
limit switches, located on either

side of +the ramp latch torque
tubes, will turn on this light if

both are not activated, &lso . the
flight test engineer's EAMP and
pilotts annunciator DOOK NOT

LOCKED and MASTEK CAUTION lights
will come on.

Cargo Dooxr/Ramp Normal
Operation

kircraft on ground. Electrical and
hydraulic power is available.

1-214-Kev, 001 15 Rug 1975
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Opening Door and Ramp:

1.

2-

3.

Verify that area is clear.

Verify that hydraulic system 4
is pressurized {(pilots"
hydraulic pressure indicator).

On forward CRRGO DOCR/RAMP
CONTRCL panel, place the PANEL
SELECTOK switch ir AFT
position.

Verify that both ADS static
line cable anchor supports are
pinned in stowed position.

NOTE

When ADS static lirne
cable anchor supports
are NOT pinned in

the stowed position,
the CAKRGC DOOR/REMP
CONTROL panels are
electrically inopexa-
tive on the ground.

Place the HYD PRESS switch, on

aft panel, in ON position.
Check hydraulic pressure
indicator is in normal
operating range (2700 PSI
min) . -

Pisconnect the 2ADS 1inks by

removing the pip pin and bolt.
This allows the ramp to fully

open. 7L -)

Hold DOOR/EKAMP switch in  OPEN
position.

NOTE

The DOOR NOT LOCK-
ED light should
come or. When

door is fully open,
the DOQOk UP ZND
LOCKED should come
on. The RAMP NOT
1OCKED 1ight should
COME CI.




TEMPORARY REVISION XI

SECTION I (DESCRIPTION AND OPERATION)
3. Page 1-214 Rev. 001 15 Aug 1975
a. Add the following new step at the end of step 6:

7. Place the Cargo Door Manual Control Lever in NEUTRAL position.

b. Renumber the old step 7 to 8.
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TEMPORARY REVISION XI

SECTION I (DESCRIPTION AND OPERATION)
4. Page 1-215 Rev. 002 20 Feb 1976
a. Remember step 8 to 9.

b. Under "Closing Ramp and Door (Aircraft on Ground )", add the
following new step at the end of step 5:

6. Place the Cargo Door Manual Control Lever in CLOSE position.

c. Renumber step 6 to 7 and 7 to 8.

From PilotManuals.com / I&ReA\laIion.cB@ge 4 Of 8 ]4 Apri-l 19?7
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When the ramp is down, release
the DOOR/RAEMP switch. The toes
should be extended and resting
on the ground.

NOTE

ks the ramp orpens,
the toes will
rotate aft and
downward,

Closing Ramp and Door (Aircraft or
Ground)

1.

2.

Verify that area is clear.

Veritfy that GCONT - PNI SELECT
switch on forward panel is in
AFT position.

‘Verify that HYD PRESS switch,

on AFT panel, is in ON
position.

Hold DCOR/FEMP switch in CLOSE
position. The ramp should
start to close and the +toes
should start to pivot wup and
inward.

wWhen the ramp is
closing, check

that the BDS links
are free and do not
hang up and damage
the ramp structur-
ally.

NOTE

When the ramp is
closed, the RABMP
NOT LOCKED light
should go off.

When door unlocks,
the DOOR UP AND
LOCKED light should
go OFF. when door
is fully cleosed,
the DOCR NOT LOCK-

ED light should g
off. :

5. When the door is closed,
release the DOOR/RIMP switch,

- ~ T ~tl ——

7 ¥+ Place the HYD PRESS switch in
OFF position.

(~2\ Place the CONT PNL SELECT
switch on the forward panel in
OrF.

Aircratft in flight. Electrical and
hydraulic power available,

Opening Door and Ramp:

1., Establish communications with
CYEW. )

2. Select the desired control
panel,

a. For forward controel panel
usage, place the CONT PRL
SELECT switch in  FWD
position.

b. For =zft control panel
usage, piace the CONT PNL
SELECT switch in AFT
position.

3. If static lines are required,
remove ADS cable anchor pins.
Check that archor arms are not
obstructed.

4. Verify that both ADS links are
connected to aft end of ramp.

5. Detach, remove and stow the
toes.

6. Verify that aircraft is
depressurized and airspeed is
below cargo door/ramp limiting
airspeed. '

Do r.ot open cargo
door/ramp 1f air-

1-215~Fev. 002 20 Feb 1976



Section I
craft is pressuri-
zed or if door
open limiting air-
speed 1s exceeded,
7. Verify that the DOCOR/RAMP

switch is OFF.

8. Place the HYD PRESS switch in

ON position.

9. Check hydraulic Eressure
indicator, troocp door control
panel, shows 2700 PSI or more.

YC-15

—~ T L —]

W 44, Place the DOQOE/RAMP switch in

OPEN position:

a. At the forward control
panel. :

NOTES

When the door opens,
the DOOR/RAMP NOT
LOCKED light should
come on.,

The ADS links limit
the travel of the
ramp. When the
ramp extends to the
limit, & switch on
the left link turns
on the RIR DROFP
POSITION light.

b. &t the aft control panel.
NOTE

The DOOR NOT LOCK-
ED, DOOR UP END
LOCKED and RAMP NOT
LOCKED lights should
COme O,

When the ramp extends to the ADS
links limit, release the switch,
On the forward panel the AIR DROP
POSITION light should come on.

1-216-Rev. 000 15 BRug 1975

T —— TR
2 "3. Place the HYD PRESS switch in

When heavy locads
are dropped, using
aft panel only,
nold switch in
OPEN during the
drop to¢ prevent
possible butffet-
ing and locad
ejection reaction.

Closing Ramp and Door (Rircraft in
Flight)

1. When clearance is received and
door/ramp area is clear, hold
the DOOR/EEMP switch in CLOSE
positiorn.

a. At the forward control
panel, when the AIR DROP
POSITION and DOOR/RAMP NOT
1OCKED lights go off,
release the DOOR/KAMP
switch to QFF,

b. At the aft control panel
when the DOCR OP AND
LOCKED, DQOOR NOT LOCKED
and RAMP NOT LOCKEL lights
go off, release the
DOOR/RAMP switch.

ap—

OFF.

4 3. Re=install the toes.

5™, At the forward control panel,

place the CONT PNL
switch in OFF.

SELECT

Manual Operation of the
Cargo Door and Ramp with
the Hand Pump

An instruction plate, located
forward of the troop door, is for
hand pump operation of the ramp
and cargce door. To open the cargo
door and lower the ramp using the
hand pump, proceed as follows:

1. If possible,
communications.

establish




f. TEMPORARY REVISION XI

SECTION I (DESCRIPTION ANU OPERATION)
5. Page 1-216 Rev. 000 15 Aug 1975
a. Add the following new step at the end of step 9:

10. Place the Cargo Door Manual Lever in the NEUTRAL position.

b. Remember step 10 to 11.

c. Under “Closing Ramp and Door (Aircraft in Flight), add the following
new step at the end of step 1:

2. Place the Cargo Door Manual Control Lever in the CLOSE position.

d. Renumber step 2 to 3, 3 to 4 and 4 to 5.

TR 11 Page 5 of 8 14 April 1977



TEMPORARY REVISION XI

SECTION I (DESCRIPTION AND OPERATION)
6. Page 1-217 Rev. 000 01 June 1975

Under the "To close the cargo door and raise the ramp using the hand
pump, proceed as follows", paragraph step 5:

Delete the word "Place" and add the word Leave. Delete the word
"NEUTRAL" and add the words CLOSE position.

From PiIotManuaIs.com‘l;[&arJAl/iatioR@ﬂe 6 Of 8 14 April ]9??
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3.

5.

Te

8.

10.

Verify that area is clear.

Rotate the isolation shutoff
valve lever, located adjacent
to upper manual contrel panel,
o the OPEN position,

toes

verify <that the are

instalied,

Verify that the ADS
cable anchor sup-
ports are stowed
and pinned, If not,

cargo door opening
could cause damage.

Disconnect the ADS links.

Place the carge door control
lever to OPEN, Use the hand
pump until the door is up and
locked.

NOTE

If electricity is
available, the
indicaticon lights
should function
normally.

Place the cargo door
iever to NEUTRZL.

control

Break the safety wire from the
ramg manual control knokb.

Rotate the ramp manual control
knob to Position 1. Use the
hand pump until the pressure
indicator shows at least 2700
PsSI and all the ramp lccks are
visibly disengaged.

Rotate the ramp manual control

knok to Position 2. Use the
hand pump until +the ramp is
down and the pressure

indicator shows at least
Psl.

600

YC-15

11.

Section I

Rotate the ramp manual control
knob to Position 3 and leave
it there while loading and
unloading:

Do not use the ramp
for lcading or un-
loadirg when the
hand pump pressure
indicator shows less
than 600 PSiI. Ser-
ious damage may re-
sult if the locking
action of the ramp
cylinders is lost
beczuse of insuffi-
cient hydraulic

pressure.
To close the cargo door and raise
the ramp using the hand pumg,

proceed as follows:

1.

5.

6.

Rotate the ramp manual control
knob to Position 4. Use the
hand pump until the ramp 1is
closed,

Rotate the ramp manual control
knob to Position 5. Use the
hand pump until the rpressure
indicator shows at least 2700
PSI and all the ramp locks are
visibly engaged.

Rotate the ramp manual control

~valve to Position 6 and leave
it there.
Place the cargo door control

lever to CLOSE. Use harnd pump

until the dooxr is closed and
the latches are visibly

locked.

cargo door control lever

i§k4ﬁm¢$ﬁg, 623uurj¢,,g§bv.

'If desired, re-attach the ADS
links.

1-217~-Fev, 000 01 Jun 1975



Section I ¥YC-15

7. FRotate the isclation shutoff
valve lever to CLOSE rosition.

1-218-Rev. 000 01 Jun 1975

From PilotManuals.com / RareAviation.com



YC-15

CREW ENTRANCE DOOR
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Section I
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TE=15
TROOP JUMP DOOR
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Section

YC=15
TROOP JUMP DOOR CONTROLS
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Section T YC=15

DOOR INDICATING LIGHTS

NG. 3 HYD SYS | [ NO. 4 HYD 5V§
TEMP Hi | TEMP H!
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iNagP

DOOR
NOT LOCKED {

|8 Lo
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N I
.® RAD | RAD CREW| TRP
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CPT | CPT CNTR | _
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—E .
PR5-C15-181
Figure 1-86

1-222=Rev. 001 15 Aug 1975

From PilotManuals.com / RareAviation.com



 TROOP DOOR HYDRAULIC SYSTEM

YC-15 Section I

TROOP DOOR CYLINDER
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Section T YC=15

} CARGO DOOR AND RAMP

T

ACTUATING
CYLINDER

PR5-C15-183
/

Figure 1-88

1-224-Rev, 001 15 Aug 1975
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~ TEMPORARY REVISION XI

SECTION I (DESCRIPTION ANU OPERATION)

7. Page 1-225 Rev. 001 15 Aug 1977 Figure 1-89
In the open space of the figure, add the following title:
CARGO DOOR MANUAL CONTROL LEVER

and an arrow pointing to the lever that is labeled DOOR.

TR 11 Page 7 of 8 14 April 1977



YC-15 Section T

CARGO DOOR AND RAMP CONTROLS
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TROOP AND CARGO DOORS/RAMP ADS CABLE ANCHOR SYSTEM
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YC=15 Section I

8 DUAL RAIL CARGO HANDLING SYSTEM

LEFT CONTROL“ RIGHT CONTROL
AND LOCK HANDLE
HANDLES

PR5-C15-246

. Figure 1-91

1-227=-Rev. 001 15 Aug 1975
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Section I YC-15

AERTAL DELIVEFY SYSTEM (ADS)
AND CARGO HANDLING

Dual Rail Cargo Handling
System {(A/A3Z2H-URP)

The dual rail cargo handling
system provides the YC=15 aircraift
with +the capability to safely
secure ballast for test
configurations, to safely handle
equipment for  aerial delivery
tests and to evaluate handling of
palletized cargo. The system
congists of outhoard restraint
rail assemblies and intermediate
conveyor frame assemblies. The
outboard restraint rails provide
vertical restraint and lateral
guidance for ballast or pallets,
while 1rollers i1in the COnVeyor
frame assemblies give vertical
support and facilitate <transfer
fore and aft during loading-
urloading. Fore and aft restraint
is rprovided by mechanical detent
locks in the rail assemblies. Two
sets of controls actuate the
locking and release mechanisms.
one set actuates the left
mechanism, and one sets the right
mechanism.

Outboard EKestraint Rail Assemblies

The outboard restraint rail
assemklies (figure 1-91) are
instaliled on the left and right
sides of the carge floor to guide
@ 463L series pallet and includes
the detent latch assemblies.

Conveyor Frame Assemblies

The system includes roller
conveyors which are located
between +the outkoard restraint

rzil assemblies and installed on
the carge floor to facilitate
lecading and unloading of Lkallast
and/or pallets, They are also
installed on the cargo ramp.

kight Detent Latches

1-228-Rev. 001 15 Bug 1875

There are variable restraint
detent latches wmwounted on the
right rails. Fach latch provides &
constant forward restraining force
of 20,000 pounds and a variable
aft restraining force +t¢ 4,000
pounds. &n adjusting bolt and load
indicator are providzd on each
latch to adjust for the desired
spring tension. When the aft force
exerted against the detent exceeds
the preset valve, the detent will
disengage and remain disengaged. A
lockout pin is provid=ad to keep
the detent in the fully retracted
and locked out position.

Left Detent Latches

The left detent latches are
similiar to +the zright latches
except the aft restraining force
is 10,000 pounds.

Left Master Control

The left master control - device
(figure 1+91) consists of the
SIMUL OPEN. contrel, and LOCK=-
UNLCCK sequence control handles,
The actuation of the leit master
control, subject to the mode
selected, will provide the
following operation.

1. Engages &nd locks all left
detent latches sequentially,

starting at the foremost
1atch. :

2. Unlocks and disengages all
left+ detent latches
simultarieously.

3. Uniccks and disengages all
left detent ~ latches
sequentially, starting at the
aft most latch.

4, Retain detent 1l1lastches in an
unlocked position until
relocked.




YC=15

SIMUL OQPEN Control Handle

The left SIMUL GPEN control handle
(figure 1-91) is a four- position
spring-lecaded device which
controls +the actuation of the
detent latches +that have been
locked by the LOCK~UNLOCK seguence
handlie. The four positions are as
follows:

1. Stowed Position - Full down
and locked position which
locks all the latches
simultaneously.

2. Operation Positicn -
auvtomatically attained by
removing the quick release pin
on the housing assembly.

3., Aaft Restraint Release Position
- aft restraint is removed but
forward restraint is still in
effect.

4., Simultanecus Position - full
forward extended position,
Both forward and aft restraint
is removed from the detent.

LOCK~UNLOCK
Handle

Sequence coentrol

The lock=-unlock sequence control
handle drives the draw Lar fore
and aft. The draw bar in turn
drives the bellcrank forward and
aft. Within the latch, the draw
bar is c¢losed in the bypass
mechanism. The purpose of the
bypass mechanism is two-~fold:

1. It provides a means of
detecting a - malfunctioning

latch,

Do not force SEQ
LOCK handle in any
direction,

Section I
NOTE

If the detent hocok
does not fully en-
gage about the aft
restraint pin, the
SEQ LOCK handle
will not operate
past the latch.
This indicates
that & latch is

malfunctioning.
2. It ©provides a means of
bypassing a malfunctioning
latch.

Right Master Control

The right master contrel (figure
1-91) is instzlled at the forward

most section of the conveyer and

rail and toward the center of the
cargoe tfloor. The master contrel is
actuated by the red RH EMEE REL
handle, This handle is a four-
position mechanical device that
acts upon the right detent latches
as follows:

1. CHECK, first position, is the
full down position. This
pesition is used after loading
to ensure all right detents
are properly engaged in the
pallet or platform indents.

NOTE

The right master
control cannot be
placed in CHECK
position if any
right detent
latch is pin-

ned out,

2. NOERM, second position, is the
normal or locked position.
This position locks the right
detent latches to provide both
forward and aft restrairnt.

3. EMER, third position, provides
a means of disengaging the

1-229-Rev. 001 15 2ug 1975



Section I

right detent latches if they
doc not automatically disengage
during airdrop operations. The
aft restraint is removed,
however the forward restraint
is still applied.

4, ©LCAD, fourth position, is the
full up position, This
position is used for loading
and  unleading because it
releases all the fore and aft
restraining forces.

Dual Rail Carge Handling System
Operation

1. Check the rails
for security

and rollers

2. LH SIMUL harndle
{left side)~~==-=- STOWED,, pin
irstalled

3. SEQ LOCK
Handle~=====RATCHET TC ALL
UNLOCKED (Check
that all latches
are retracted)

4, SEQ LOCK
Handle==e===RATCHET TO RLL
DETENTS EXTENDED
{Check that Drum
counter is oppo-
site 47) STOWED
1OCcK up

Lockg=======LOCKED (HooOk
engaged around
aft restraint.
Emergency re=
lease arm and
bellcrank has
no metal to
metal contact,
locks not in
bypass.}

6. SIMUL
Handle+==«=-+REMOVE PIN (Move
to aft restraint

1=230=-Rev. 001 15 Aug 1975

¥C=-15

10.

1.

12,

13,

14,

release posi-
tion) check de-
tents full for
aft movement

SIMUL .

Handlg======Full forward
pesition  (Check
all detents re-

racted)

SIMUL :

Handig====== DOWN, PIN IN-
STALLED, DETENTS
extendad,

SEQ

Handle=~= ==~ FATCHET, to all
detents retrac-
ted for loading

Right .

Locks======~Checked (pres-
- sure set .50
place all lock-
out pins in
storage hole

Right EMEEF kelease

Handle ard

Adj=====-==-=Serviceable,
connected and
secured

Right EMEER Kelease
Handle-~=-~=--=-NOKMAL position
then to CHECK
position, en-
sure handle re-
mains in CHECK

Right EMEE Release

Handlg====== NORMEL position.
Check release
spacer between
roller on all
locks

Right EMEE FRelease
Hardle--==-- EMER position,
detents free
fore and aft
movement




15, Right EMEK Release
Handle-==--= LOAD position.
21l detents
retracted.

The aircraft is ready for 1loading
ballast or pallets. To secure the
load proceed as follows:

1. Check that load is in correct
2. Right EMER Release
Handle====~- NORM position
2ll detent
should lock.

3. SEQ ILOCK
Handle===-=-==DOWN, unlock

4. SIMUL
Handie======STOWED

5., SEQ LOCK
handle-===-=-=-DOWN, LOCKED

Do not force any
handles into posi-
tion. Move the
pallets, cargo
then attempt to

put handles in
correct position.

LIGHTING SY¥STEMS
Exterior Lights

The exterior group of aircratft
lights (FO=-8) consists of 2
landing lights, 2 taxi 1lights, 4
ravigation lights, 2 anti-
collision lights, 2 hi-intensity
strobe lights, 2 main gear
position lights and 1 nose gear
downlock light. All of the
controls - except the main gear
rosition inspection light are on
the pilots' overhead panel.,

Landing and Taxi Lights

A landing 1light and taxi 1light

Section I

{FO=-8) are mounted on the forward
inside edge of each outboard main
landing gear door. The upper light
is the taxi light and the lower
one the landing 1l1light., The left
{(right} landing and taxi 1lights
receive 115 VAC, single phase
power from the LEFT {(RIGHT) AC lus
through the LEFT (RIGHT) LANDING
LIGHTS circuit breakers (P-23 and
AR=23, respectively}. '

Navigation Lights

The navigation lighting system
consists of four lights (FO-8). A
red light is installed on the lert
wing tip. 2 green light is
installed on the right wirg +tip.
Two white lights installed on the
trailing edge of the wing between
the flaps and aileron serve as
tail=-lights. The left {right)
navigation and tail lights
receives 115 VAC single phase
power from the LEFT (RIGHT) AC bus
through the LEFT (KIGHT) NAV
LIGHTS circuit breakers (N~23 and
Z=-23, respectively).

Hi-Intensity Strobe
Lights

Zn hi-intensity white strobe light
is installed on each wing tip
adjacent to the ravigation 1ight,
The hi-intensity strobe  lights
receive 115VAC, single phase power
from the LEFT AC bus through tlie
UPPER ANTI~COLLISION LIGHT circuit
breaker (N=-22).

Anti-coliision Lights

The aircraft is eguipped with two
white strobe lights (FO-8) which

serve as anti-collision lights.

One is mounted on the top of +the
fuselage &and the other on the
bottom. The +top (bottom} anti-
collisior light receives 115  VAC,
single phase power from +the LEFT
(RIGHT) EC bus through the UPPER
(LOWER) ANTI-CCLLISICON LIGHT
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Section I

circuit breakers (N-22 and Z-22,
respectively).

Nose Gear Downlock Flood
Light

2 nose gear downlock floed 1light
is installed in +the nose wheel
well to provide a means of
illuminating the mechanical
dcwnlock. The 1light receives 28
VDC power from the RIGHT UC bus
through +the NOSE GEAR DPOWNLOCK
FLOOD LIGHT circuit breaker (&D-
22) . '

Main landing Gear Position
Inspection Lights

Cne main landing gear position
irspection light is installed in
c€ach wheel pod to illuminate <the
gear mechanical downlock., The left
(right) lights receive power from
the LEFT (RIGHT) AC bus through
the CABIN/SERVICE ARERA LIGHTS
circuit breaker (P-22 and AR-22,
respectivelyj.

landing Light and Taxi
Light Switches

Two, three position (LAND=TAXI-
CFF) L and K switches (figure 1-
92), 1located arn the pilotst
overhead LDG LT peanel, control the
lights. The landing gear handle
must be in the DCOWN position in
order for these switches o
function.

Exterior Light Switches

Two, two position (ON=-OFF) NAV and
ANTI-COLLISION switches (figure 1-
92}, located on the pilots?
cverhead EXT LT panel, contrel the
lights. When the NaVv switch is in
ON, all four navigation 1ights
come on. When the ANTI-COLLISICN
switch 4is in ON, both anti-
collision lights and both hi
irtensity strobe lights come on.

1-232-Rev. 002 20 Fek 1976

Nose Gear Dowrlock Flood
Light Switch

A two position (ON-OFF) NOSE GEAR
DOWN LOCK FLOOD LT switch (figure
1-92), located on the upper
section of the pilots* overhead
panel, controls the light.

Main Landing Gear Position
Inspection Light Switch

Two, two position (ON-OFF) GEZLR
POS INSPECT LT switches (figure 1-
92} are located in the cargo area
neay the landing gear viewing
window, one on the left and one on
the right,.

Interior Lights

The interior group of aircraft
lights (figure 1-93) consists of
instrument, flood, chart holder,
cargo &area illumination, troop
jump lights ard standby lighting.
The pilots' instrument panel flood
lights provide fluorescent and
incandescent lighting. The
instruments are ‘also integrally
lighted. The cargo area is
illuminated by 10 incandescent
lamps. Standby lighting is
provided for the instruments and
at the crew erntrance door, escape
chute, and troop docr. Adjacent to
the troop door are red and green
troop jump lights.

Pilots' Instrumert Panel
Lights Control Knobs

Two duasl concentric INSTEK PNL
FLOOD 1T knobks {figure 1«92,
located on the coutboard side of
each pilot's instrument panel,
control the respective 1lighting,
The large outer knob is an ON/OFF
switch and controls the intensity
of +the fluorescent lights. The
smaller, inner krnob contrcls the
incandescent lights. The pilot's
and center (copilot's) fluorescent
light receives 115 VAC power,
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sinrgle phase from the LEFT (RIGHT)
AC bus through the FPILOT/CTR
(COPILOT) INST PANEL FLUCK FLOQD
LTS circuit breakers (R=22, AB=22
respectively). The pilot's and
center (copiloti's) incandescent
tlood lights receive 28VLC power
from the LEFT (RIGHT) DC bus
through the PILOT/CENTER (COPILOT)
INST PNL INCAND FLOOD LTS circuit
breakers (v=-22, AF=-22,
respectively).

Instrument Lights Switch

2 two position (ON=-OFF)} INSTR LTS
switch (figure 1-92), located on
the pilotts overhead panel,
controls the integral lighting of
the instruments and panels. The
lights receive 115 VAC, single
phase power from the LEFT AC bus
through the INSTR LIGHTS circuit
breaker (R=24}.

Flood Light Switches

L rotary CVHD FIOCD 1T and rotary
PED FLOOD LT onscoff switch and
intensity controel (figure 1-32),
located on the pilots' overhead
FLOOD LT panel, are used to turn
on/off the lights and control the
intensity as desired. These lights
receive 28 VDC power through the
OVHD SW PNL/PED FLOOD LTS circuit
kreaker (AD=23}).

Dome Light Button

DOME 1light ON=-0OFF push button
switches, one located on the
pilots' overhead panel and one on
the light assembly, operate the
filuorescent dome light on the
celling., The 1light receives 115
VAC single phase power from the
LEFT AC bus through the COCKPIT
DOME FLUOR LIGHT circuit breaker
{R=23).

Chart Hclder Light Switch

A rotary type switch is installed

- incandescent

Section I

on the top of each control wheel

ard and provides ON=0OFF and
intensity control of the
incandescent illumination of
approach charts. The lights

receive 28 VDC power from the
RIGHT DC bus through the CHART
HOLDER ILIGHIS circult breaker. {(AE-

22} .

Glareshield Panel Flood
Light Switch

L rotary GS (glareshield) PANEL
FLOOD LT switch (figure 1-92),
located onh the pilot's side of the
glareshield, provides ON-OFF and
intensity control of the
glareshield flood
lights. These 1lights receive 28
VDC power from the LEFT DC Dbus
through +he GLEKESHI ELD PANEL
FLOOD LIGHT circuit breaker (U-
22) . -

Flight Test Engineer Light
Switches

A push button and rotary switch,
located above the flight test
engineexr's panel, provides ON=-OFF
and intensity contreol of the
incandescent illumination for his
panel. The light receives 28 VIC
power from the LEFT DC bus through
the FLIGHT TEST ENGINEEER LIGHT
circuit breaker (V~23}.

Cargo Area Flood Lights

There are no switches to turn on
and off the wvarious cargo area
lights. Whenever +the electrical
buses are powered, the lights will
be on. The area flood lights
receive 115 VAC single phase power
from the LEFT and RIGHT AC Dbuses
through the CABIN/SERVICE  AREA
LIGHTS circuit breakers (P-22 arnd
AR=22, respectively}.

Standby Lighting
When the EMEE PWE (emergency
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Fower) switch  (figure 1-57),
located on the pilots' overhead

panel, is rctated to ON (With the
BET switch., ON), the pilotst
standby instrument, crew entrance
door, escape chute and troop door
lights come on., The lights receive
28 VDC power from the EMERGENCY ILC
bus through +the COCKPIT STANDRY
LIGHTS and CABIN STANDBY LIGHTS
circuit breakers (C=30 and C=31}.
The center instrument panel lights
receive 28VDC power from the
BATTERY bus +through the CENTEE
INSTR PANEL STANDRY LIGHTS circuit
breaker (B=29}.

CEEW OXYGEN SYSTEM

Oxygen for the flight crew is
supplied from & high pressure
cylinder, There is one portable
walk=-around bottle located

adjacent to the crew cylinrnder with

mask attached. The system (figure
1=-94) Dbasically consists of a
cylinder, overpressure bElowout
disc, shutoff valve, pressure
regulator, pressure indicator,
distribution lines, and oxygern

regulators (4},
Oxygen Cylinder

One oxygen cylinder (figure 1=-94),
located in the flight comrpartment
aft of the flight test engineer's
seat~attached to the kulkhead, has
a 111 cubic foot capacity at 1850
PSI. It is +the only source of
cxygen for the system.

Overpressure Disc

The overpressure blowout disc
(figure 1-94), located on the left
side of the aircraft, provides a
means of discharging +the oxygen
supply overboard when the cylinder
pressure builds excessively.

shutoff Valve

The manual shutoff wvalve (figure
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1-94) , attached +to the cylinder
provides a mesns of isclating the
oxygen supply from the system in
the event of a fire or leak.

Supply Pressure Indicator
The supply pressure irdicator
(figure 1-94), located on the
shutoff valve, shows the oxygen
cylinder supply pressure at all

times, whether the shuteoff wvalve
is open or clesed,

Supply Pressure kegulator
Valve

The supply pressure
valve (figure 1-94),
the shutoff wvalve,
means of automatically regulating
the supply line pressure
throughout the distribution lines,

regulator
attached +to
provides a

Oxygen Regulator

Four OXYgeELn diluter-demand
regulators (figure 1-95), one at
each c¢rew station, provide the
capability of cobtaining oxygen on

demand. Each regulator
incorporates three levers to
control regulator operation, a
flow indicator and a pressure

indicator. Attached to each
requlator is a four foot extension
hose with a quick-disconnect
oxygen mask hose fitting.

OXYGEN SUPPLY LEVER. A marual,
two~-position ON-OFF supply lever,
is located &at the lower right

corner of the requlator. It
provides a mears of turrning on or
off the oxygen supply to the
regulator.

DILUTER LEVER, The +two position,
100% OX¥GEN and NORMAL OXYGEN,
diluter lever on the regulator may
be used to provide corréct oxygen
reguirements for normal body needs
at all altitudes, When in 100%
OXYGEN, the 1zregulator supplies
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only pure oxygen without air
dilution +to +the mask. When in
NOEMAL OXYGEN, normal air/oxygen
dilution characteristics of the
regulator are maintained. When the
flight compartment altitude is
greater than 28,000 feet
undiluted, pressure oxygen is
automatically delivered +to the
mask.

EMERGENCY LEVER. . The three
position, EMERGENCY-NORMAL-TEST,
lever is located on the left side
of  the regulator. When in
EMEKGENCY, pure oxygen is supplied
to the mask at continuous positive
pressure, When ir NORMAL, oxygen
flow is controlled automatically
by the regulator., When held in
TEST position, oxygen is supplied
&t positive pressure for testing
the hose assembly and mask.

FLOW INDICATOR. The visual blinker
flow indicator on the regulatoxr is
a slide-and=-window device which,
during normal use of +the oxygen
masks, shows CXygen flow by
blinking white and black with the
breathing cycle of the user. The
white blinker is ocut of view when
there is no oxygen flow.

PRESSURE INDICATOK. A regulated
cxygen rressure indicator on the
regulator is a dial=-type
instrument which shows oxXygen
supply iine pressure at the
regqulator in pounds per sguare
inch.

Oxygen Masks

There are no oxygen masks
installed in +the aircraft, Each
crewnenmber is issued a MBU S/P
oxygen mark as his persomnal
equipment.

Crew Oxygen Normal Operation

i. Verify that the shutoff wvalve
is OPEN.

2.

6.

7.

Section I

Check that  the regulator
pressure irdicator shows
approximately in the normal
range.

Verify that the emergency
lever, on the regulator, is in
NORMZL.

WARNING

The emergency lever
should remain in

the center, normal,
position except when
emergency Or test is
desired, If left in
emergency and system
is on, the oxygen
will flow continuously
until the cylinder is
enpty.

Verify that the diluter lever,
on the regulator, is in 100%.

verify that the SUPPLY lever
on the regulator is saftied
ON.

WARNING

There are two types
of regulatoers which
look identical that
can be installed.

One type shuts off
all flow to the mask
when the SUPPLY lever
is in OFF. The other
allows cockpit air
flow to the mask when
in OFF. This could
cause ancoxia when the
cockpit altitude is
12,000 feet Oor more.
This regulator is
identified by a red
mark on it.

Don mask and breathe normally.
When oxygen is no longer
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required, remove and

mask.

stow:

Cargo Area OXygen

Portable oxygen bottlies with masks
are installed in racks as follows:
three at F.5. 700 left and two at
F.S. 980 right.

EMERGENCY EQUIPMENT

There are two emergency eguipment
panels (Figure 1-96) installed in
each aircraft., In Rircraft #1, one
paneli 1is on the mezzanine, In
Rircraft #2, one panel is at F,S,
525, right side. In both aircraft
the other panel is in the cargo
area, left side F.S. 950,

Flight Compartment Escape
Ropes

Two escape ropes (figure 3=3), one
over each pilot's clearview
window, provide a means of
emergency egress when the aircraft
is on the ground. The ropes are
coiled in a container when stowed,
One end of each line is secured to
the aircraft stucture. When used
for emergency escape (figure 3-1),

the free end of <the 1lines are
extended through the open
clearview windows 1in the flight
compartment.

Crash Ax and hatchet

2 crush ax and hatchet (Figure 1=

96} are located on each emergency
equiprent panel
Portable Fire
Extinguishers
There are two fire extinguishers

located on each emergency panel,
One dry extinguisher and one COZ.

First Aid Packet
One first aid packet is located on
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forward emergency eguipment panel.
Energency Tool BoOx
In Aircraft #1, an emergency tool

box is located on forward
emergency equipment panel.

Life Raft

In Aircraft #1, one 7 man life
raft 1s located on " the mezzanine
aft of the emergency equipment
panel.

In adircraft #2,
raft is

the 7
located in

man life
the cargo

compartment, F.S. 760, right side.

Oxygen (Cargo Compartment)

Oxygen for additional crewmembers
is provided irn both aircratft with
portable oxygen cylinders, In
Aircraft #2, two storage high
pressure cylinders (111 cu £t} and
refill manifold with two outlets,
located on the left side of the
cargo compar tment F.S. 10006,
provides a means of refilling the
low pressure portable oXygen
cylinders.

In Ajrcraft #1, racks foxr three 96
cu inch cylinders are located at
F.S. 820, right side.

In Aircraft #2, provisions
portable oxygen is as follows:

for

a. 12=-280 cu inch 1low Epressure
cylinders at F.S§. 1000 on the
left side and 6 on the right
side,

b. One 96 cu inch high pressure
cylinder on the aft emergency
panel,

Parachute and Crash Helment
Racks

and
installed in

Racks for crew parachutes
crash helments are
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both aircraft, located as follows:

a. #1 - on the mezzanine;

b. #2 - cargo compartment, right
side F.S. 760,
WARNING SYSTEMS
Master Warning and Caution
System
The mwaster warning and master
caution system {figure 1=-97)

consists ¢f a red MBSTER WARNING
and an amber MASTER CAUTION light

on the glareshield near each
pilot's instruments and an
overhead annunciator panel with
color=coded lenses, The red
warning lights and certain amber

caution lights on the annunciator
panel are connected in parallel
with respective MASTER WAFNING and
MAZSTER CAUTION lights and will
come on to warn the pilots of
critical malfunctions or emergency
conditions within aircraft
systems, The remainder of the
amber caution lights and all of
the green advisory lights are not
connected to the master warning
and master caution systems, but
rrovide pertinent information on
the status or condition of
specific alrcraft systams.

Overhead Warning and Caution
Annunciator Panel

The overhead warning and caution
annunciator panel {(figure 1-97),
located on the overhead panel,
contains color-code indicator
lights, with legends, +to advise
the pilots of certain malfunctions
or conditions within the aircraft
systems, The legends on the color-
coded light lenses indicate +the
specific nature of the malfunction

or condition. The red warning
lights indicate conditions,
involving aircratft safety, that
require immediate action. The

Section I

amber caution lights indicate
conditions that require corrective
action. The green advisory 1lights

- indicate that a system is on or in

operation. The MASTER CRUTION
iights will ccme on simultaneously
with certain critical amber
caution lights. The MASTER WARNING
lights will come on with all red
warning lights. The annunciator
panel red warning lights and
caution lights will stay on until
the emergency or malfunction is

corrected., The green advisory
lights will stay on until the
corresponding system is off or
ceases to operate,

Master Warnirg and Caution

Lights

The MASTEEF WAERNING and MASTER
CAUTION lights (figure 1-97) are

located on the glareshield
directly in front of the pilot and
copilot. The MASTER WARNING lights
come on simultaneously with the
annunciator panel red  warning
lights to0 warnr of conditions that
require immediate action. The
MASTER CAUTION lights come on with
certain annunciator ypanel amber
caution lights to indicate
malfunctions or conditions that
reguire corrective action. The
master warning and master caution
light circuit are reset (lights
turned off) by pressing
momentarily either prilots
applicable MESTER WARNING or
MASTER CAUTION switch/ light. The
MASTER WARNING and MASTER CAUTION
lights are powered by the BAT bus
through the MASTER WARNING and

MASTER CAUTION circuit breakers
{(B~21 and B=22 respectively) on
the overhead circuit bresker

panel. In addition the EMER & EAT
BUS CARAEBIN PRESS/DUCT PRAIL LTS (A=
17y and ANNUN LT DIM TEST & SPLRE
ANNUN (T-22) circuit breakers must
be closed in order for the Master
Warning and Caution System  to
function,

1-237=kev, 003 24 Jan 1977



Section I

NCOTE

The MASTER WARNING and
MASTER CAUTION lights
should be reset immedi-
ately after determining
which light or lights
caused the applicable
MLSTER WARNING or MASTEEK
CRUTICN lights to come
ori. This actior. resets
the master warrirng and
master caution light
circuit to alert the
pilots of any additional
lights coming on.

krniunciator Lights Test

Switch
The ANNUN LT TEST switch (figure
1-97} 1is a momentary contact
switch that tests the integrity of
&1l annunciator panel lights,

overhead panel lights (except EMER
FWR IN USE, EXT PWR AVAIL and fire

warning & detection lights),
glareshield lights, pilotst
instrument panel lights (except
MKk BCN and gear handle 1lights),

and the MASTER CAUTION and MASTER
WARNING lights. Press switch for
all lights to come on for testing,
and release to turn all 1lights
off.

Ernunciator Lights Bright/
Dim Switch

The PRESS TO BRT/DIM switch
(figure 1-97) dims all the
annunciator panel, overhead panel
glareshield and instrument panel
lights. They will remain dimmed
until the switch is pressed again.

Takeotff=~Go=-around Warning
Horn

A takeoff-go-around warning horn
rrovides & means of alerting the
pilots that the spoiler selector
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is net in the correct
configuration during takeoff or
go~around, on takeoff, when
throttles #1 or #2 are advanced
and the Spoiler selector switch is
in DLC and the flaps in the
takeoff range, the spoiler
selector switch will +o0 +to OFF.
This alerts the pilots +that the

Spoiler selector switch is in the

wrong position., On a go-around,
the horn would also sound
signifying that the speoiler

selector switch is in an incorrect
position. The takeoff warring horn
receives 28VDC power from the
RIGHT DC bus through +the TAKEQFF
WARNING circuit breaker {AF=-18).

GROUND PROXIMITY WARNING
SYSTEM (AIRCRAFT #2 ONLY)

A ground proximity warning system
{(GPWS} 1is installed to provide
aural and visual warnings of four
unsafe flight conditions (MODES)
relative to0 the terrain between
2450 feet and 50 feet radio
altitude, It is auvtomatically
deactivated above 2450 feet and
below 50 feet radio altitude.
Also, a fifth node provides aural
and wvisual warnings, when on an
ILS approach, of an inadvertent
descent below the glideslope
between 1000 feet &and 50 feet
radio altitude. The GPWS is silent
during normal £light operations
and does not regquire any pilot
inputs, If & warning is zctivated,
it does require corrective action
by +the pilot; pull up and
establishment of a climb until
warning ceases or bringing the
aircraft back toward the
glideslope, if that was the cause
of the warning. The GPWS consists
of a computer, speaker and
indicators. 2 Ground Proximity
Warning panel (Figure 1-98 ~E£heet
1, located on the pilotst
overhead parel, cortainrs the
following:




Flap Position Override
Switch

2 guarded two=position (NCRM=OFF}
FLAP POSITION OVERRIDE switch
{Figure 1-98 Sheet 1) provides a
means of disconnecting the flap
position logic into the computer,

Glideslope Inhibit Switch

L guarded two-position (NORM=OFF)
GLIDESLOPE INHIEBIT switch (Figure
1-98 sheet 1) provides a means of
inhibitirg the glideslogpe 1logic
into the GPWS computer.

Ground Proximity Test
Button

Z ground proximity TEST button
{Figure 1-98 Sheet 1) provides a
means of testing +the GPWS., When
rressed, the GPWS will test both
aurally and visually.

Ground Proximity Warning
Fail Light

L red GND FROX WLRN FAIL 1light
(Figure 1-98 Sheet 1) comes on
when the system has failed or is
tested. The GND PROX WARN FAIL
light receives 28 VDC power f£from
the RIGHT DC bus through the GPWS
LTS circuit breaker (K-6).

Full Up Lights

Two red PULL UP lights (Figure 1-
50) , located on glareshield, one
in front of each pilot, wsrns the

pilots of unsafe fiight paths into
terrain. Both PULL Up lights
receive 28 VDC power from the
EIGHT DC bus through the GPWS LTS
circuit breaker (K=-6).

The warning causes and indications
are as follows:

Mode 1: Figure 1-98, Sheet 2
Mode 2: Figure 1-98, Sheet 3
Mode 3: Figure 1-98, Sheet 4

YC-15
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Mode 4: Figure 1-298, Sheet 5
Mode 5: Figure 1-98, Sheet 6

GPWS Test
Cn the Ground:

Press and hold TEST button for
at least 2 seconds

Voices - "Whoop-whoop pull up"
and "Glideslcpe®

Lights - PULL UP and GND PROX
WARN FAIL :

In flight test only when
is above 1000 feet.

altitude

SEATS

Pilots' Seats

The pilots' seats (figure 1-99)
have electrical and mechanical
controls for forward and aft,
lateral and vertical position
adjustments. Each seat has a thigh
support cushion adjustment,
recline and armrest positioning.
Both seats s&re equipped with
seatbelts and dual harnesses with
inertia reels, The seats are
additionally equipped with a
crotech belt. Each seat has a
pesition indicator for ready
reference. If the  electriceal
control power or power of seat
is lost, full movement of the seat

a

is possible through manual
operation.
Jesay

Do not 1lift wvertical

control urless seat is

occupied,
The compression spring used to
move the seat in the vertical
plane is wvery strong and when
released manually, with seat
unoccupied, the seat may move
rapidly enough to injure the
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unsuspecting user. In addition,
the residual- eherqgy generated at
the peak of travel can damage the
mechanism,

Seat Power Switch

Fach seat has an ON=OFF power
switch (figure 1-99), located on
the inbcard side of +the seat,
which controls electrical power to
the seat.. The pilots' power switch
receives 28 VDC power from the
LEFT DC bus through the PILOT SEAT
CONTRCL circuit breaker (T=21) on
the EPC panel. The corilot's
switch receives 28 VDC power from
the RIGHT DC bus

COPILOT SEAT CONTROL circuit
breaker (aD=-21).
Seat Exit Button
Each seat has an EXIT button
(figqure 1-99), located on the

inboard side of the seat which
provides & means of positioning
the seat to facilitate exit and
entrance. When the EXIT hkutton is
pressed and held, the electric
motors meove the seat aft and
outhoard to the stops. The seat
will travel to full aft position
then over to full outboard
position and then stop even though
the button is held depressed, The
seat will remain in position, if
the button is released prior to it
reaching the stops. The pilot's
seazt motor receives 115 VAC, 3
rhase power from the LEFT AC bus
through +he PILOT SEAT POWER
circuit breakers (N=21, P=-21 and
E=21) on the EPC
copilot's seat motor receives 115
VAC, 3 phase power from the RIGHT
£C bus through the COPIIOT SEAT
POWER circuit breaker (Z-21, AA-
21, AB=-21).

Seat Power Control Handle

| & four position handle (figure 1~

99) , located on the inboard side
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through the

panel. The.

of the seat, has FWD, AFT, UP and
DOWN positions and is spring-
ioaded +to the center position.
Placing the handle to any position
will move the seat in the
directior of the handle movement,
When the hardle is released the
seat will remain in place. When
the seat is irn full aft and
outboard position, placing the
handle in FWD position will move
the seat full inboard first +hen
ftorward.

Seat Forward and 2ft Manual
Ccontrol Handle

A forward and aft control handle
(figure 1-99} located on the
inboard side of each seat,
provides forward a&and aft seat
manual adjustment. When the seat
is in the fulil &aft and outboard
position, raising the "H" handle
will allow seat movement to full
inbecard and then forward.
keleasing +the handle 1locks the
seat in position,

Seat Vertical Manual Control
Handlie

2 vertical control handle (figure
1-99), located on the inboard side
of each seat, provides wvertical
seat manual adjustment. Releasing
the "v" handle locks the seat in
position.

Seat Recline Manual Control
Handle

A RECLINE control handle (figure
1-99}, located on the inboard side
of each seat, provides manual
adjustment of the seat back from
upright to recline pesition.

Thigh support control Handle

A thigh support control handle

{figure 1-99}, located on the
inboard side of each seat,
provides a means of giving
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additional support to the
cushion will raise additionally.
To return the cushion to the
stowed poesition, push down on  the
leading edge.

thighs.

Armrest Control

The armrests can be adjusted to
variocus positiomns. AN armrest
contrel bkutton {figure  1-99),
located under the forward +tip of
each armrest, provides a means of

adjusting the armrest, The inboard
armrests of each seat when in the
vertical position can be rotated
behind the seat-back to provide
additional access space,

shoulder Harness Lock Lever

2 two position (lock - unlock)

shoulder harness reel lock 1lever
is located below the inboard
armrest o©n each seat frame,
Pulling up on +the lock lever
unlocks the reel, and reel harness
cable will extend to allow
cccupant to lean forward, When the
lock lever is in locked position
{(down), the reel harmess cable is
locked S0 that occurant is
prevented from leaning any further
forward,

seat Position Indicator

L seat position indicator (figure
1-99), located on the inboard side
of each seat, provides a means of
actually determining the position
of the seat. When the seat is
adjusted, vertical and horizontal
numbered scales show numbers under
an index mark in +the position
indicator window, When a seat is
properly positioned, the rilot has
& ready reference for future seat
adjustment.

Flight Test Fngineer's and
2dditional Crewmember's
Seats

Section I

The flight test engineer's
additional crewmember?'s
(figure =100} a&are
tracks and provide forward and
aft, wvertical and full=-swivel
position adjustments. Each seat is
equipped with an adjustable and
removable headrest, & safety belt,
and should harness. The armrest of
each seat can be pivotaed and
stowed to a position parallel to
the seat back.

and
seats
installed on

Seat Fore and pft mdjustment
Levers

Fore and aft movement of the seat
is accomplished by puliing up on
either lever (figure 1-100)
located on both sides of the
pedestal, This action unlocks the
seat allowing the seat to full
fore and aft on the seat +tracks.
When the lever is released, the
seat will lock in the selected

position, It is not necessary to
puil up on both handles
simultaneously in order to wunlock
the seat.

Seat Swivel Control lLever

2 lever (figure 1-100), located on
the forward right side of the seat
frame, is pulled up to allow full-
swivel of the seat. When the lever
is release, the seat locks in the
desired peosition.

Seat Vertical 2djustment
Lever

Vertical movement of the seat is
accomplished by pulling up on a
lever (figure 1-100} located below

the right armrest on the aft side
of the seat frame. This action
unlocks the seat support paris

allowing up and down adjustment of
the seat,

Shoulder Harness lock Lever

A two position (lock = unlock)
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| shoulder harness inertia reel lock

| lever {(figure 1-100} is located

| below the left armrest on the seat
frame. Pulling aft on <the lock
lever unlocks the inertia reel,
and reel harness cable will extend
te allow the oc¢cupant to lean
forward. If a forward "g" force is
enncountered while the reel is
unlocked, it will lock and remain
locked until the lever is moved
forward to the locked position and
then returned +o the unlocked
position, When the lock lever is
in the locked position, the reel
harness cable is manually locked
so that the occupant is rprevented
from ieaning forward.

Windows

} Pefer to figure 1-101 and 1-102.
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LIGHT CONTROLS

LDG LT EXT LT

L ] NAY ARTI
OFF COLLISION

-

A 0FF =~
OOOREROOC L/ r
o A%® \. on k—‘l

T LAND

INSTR LTS
oFf

PR5-C15-186
TYP (2) TYP (2) STA 847 L&R

. Figure 1-92
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INTERIOR LIGHTS LOCATIONS

1. PILOTS  STATION
INSTPANEL LTS
INSTPANEL FLOOD LTS
OVHD PANEL LTS
OVHD PANEL FLOOD LTS
PEDESTAL LTS CARGO ILLUMINATION LTS
PEDESTAL FLOOD LTS TROOP DOOR STANDBY LTS
DOME LT TROOP JUMP LTS
GLARESHIELD FLOOD LT
CHART HOLDER LTS NOSE GEAR DOWNLOCK LT

2 ELIGHT TEST ENGINEERS’ STATION 10. MAIN_GEAH POS INSPECT LTS {L AND R|

INST PANEL FLOOD LTS

& 4. CREWENTRANCE AND STAIRWAY LT (STANDBY)
ESCAPE CHUTE STANDBY LT
AVIONICS RACK LTS

o

©

PR5-C15-187A

Figure 1-93
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CREW OXYGEN SYSTEM

o DILUTER
- | " DEMAND @ @
OVERBOARD — l  REGULATOR
o B

111 CU FT CYL, o .
( 1850 PSI )3 2 3 -

1. OVER PRESSURE RUPTURE DISC | | E

2 SHUTOFFVALVE ﬁ —
- 3. SUPPLY '7_0 PSIG PRESSURE REGULATOR VALVE
4. SUPPLY PRESSURE INDICATOR N

o o - Posmm —

CREW MASK DISCONNECT ‘_ﬁ

PRS-C15-188 40

Figure 1-94

1-245-Rev. 001 15 Zug 1975



" Section I YC=15

OXYGEN REGULATOR

OXYGEN REGULATOR
PRESSURE DEMAND

_ @ EMERGENCY
. : AOXYGEN
" © NORMAL I l

g ] NORMALY
o TESTMASK ~  OXYGEN OFF

3

i . i - L
~ah § : : - PR5-C15-189

Figure 1=-95

1-246=Rev. 001 15 Aug 1975



YC=-15 Section I

® " EMERGENCY EQUIPMENT PANEL"’ |

PR7-C15-50003

I ' Figure 1-96

1-247-Rev. 003 24 Jan 1977
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Section I YC=-15

MASTER WARNING AND CAUTION SYSTEM

(R) RED WARNING LIGHT
COMES ON SIMULTANEOQUSLY
WITH MASTER WARNING LIGHT

(A) AMBER CAUTION LIGHT
COMES ON WITH MASTER
CAUTION LIGHT

(G) GREEN ADVISORY LIGHT

ANTI- SKID ANTI-SKID |[ATR cO LY ELEW RATI UPPT R RulbE [51 ENG STALART ‘ HiE #2 ENG START # 3 ENG START ] #4 ENG START rr
| Fai R INBD FAIL TEMP HIGH CHANNEL INOP IGAGREE VALVE OPEN ¢ l VALVE OPEN g VALVE OPEN g VALVE OPEN g
S e ]
ANTT 51 ANT1- 5K __—‘ U vl T THRUST #3 THRUST F4 THRUST
L ouTBD FAIL | [R OUTED FAIL KATIO MAN NOT LOCKED REV PRESS & REV PRESS a|| REV PRESS a|| REV PRESS a
e — —— — a— . — -
Tesoon [ Aux cshoi ] RT50 DI, SPOTLERS L #1 ENG OIL [ %2 ENG OIL #3 ENG OIL # 4 ENG DIL
_ PRESS LOW af | GRESS LOW o[ PRESS LOW __LOckED OISAGREE & PRESS LOW a4 PRESS LOW aj| PRESS LOW af(_ PRESS LOW a
L. s T EE e )
T TN o L R L T E v I} =¥C _@-% || #FENS OIL | C#Z7EG 0L [ #TENioL | [T#CEGo |
3 L Tewe W MO T LOCAED .l = A FILTER AP &) FILCER A0 af! FoTER L5 4 | FILTER 22 4
i — = —— — - —— e ——— ;—‘ =
i = i #1 HYD STS #2 ATDSTS E LR [ 4 HID LTS
LN OFE )| AGDRENSEE l BiREYORE J | BLE 4 [ TEMP Wi a “EMP Wi l] TE"_;_'!" 'J 1. T L " )
e

i i S
OFF A "%5 [E’él CABIN pucT BATT | __inoP
LOC Bus R OC BUS l: R 1/ DM B PRESS FAIL BUS,
OFF A OFF a 2

DoC O
[ |uo’1’ LOCKED d
==

I

=

LY 1
\"[J - o Tywe o [

LA

PRY CIL-1908

Figure 1-97
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¥C=-15 Section I

® | GROUND PROXIMITY WARNING SYSTEM
| | CONTROLS AND INDICATORS

 NOTE: AIRCRAFT NO. 2 ONLY

PRHY-C1Y-199

. l : - - Figure 1-98, _She'et 1

1-249-kev, 003 24 Jan 1977



Section

I Ye=15

GROUND PROXIMITY
WARNING SYSTEM

MODE 1: EXCESSIVE RATES OF DESCENT WITH RESPECT TO TERRAIN

300
9 4900 FPM
2450 FT--,
2000
RADIO 2360 FPM
ALTITUDE ' :
(FEET) 1180 FTF
1000 WARNING AREA
R ///////// /
7
ol B0 FT. - : :

1000 2000 3000 4000 5000

This mode provides warning if barometric rate of descent is excessive between 2,450 feet
AGL and 50 feet AGL. The rate of descent that triggers the warning varies with radio
altitude as shown on the chart above. For radio altitudes between 2,450 feet and 1,180
feet, the system is designed to provide a nominal 30-second warning time prior to predicted
terrain impact. Below 1,180 feet radio altitude; the warning time is decreased to prevent
nuisance warnings during normal terminal operations. This mode is applicable to all aircraft
configurations and is functional at all times between 2,450 feet and 50 feet AGL.

PULL UP

TYP (2)
“WHOOP-WHOOP PULL UP”

PR5-C15-247 A

Figure 1=-98, Sheet 2

1-250-Rev, 003 24 Jan 1977




¥C~15

Section I

GROUND PROXIMITY

-

WARNING SYS:

MODE 2: EXCESSIVE CLOSURE RATE TO TERRAIN

1500
RADIO
ALTITUDE 1000
(FEET)
500
0

6000 FPM seormm

I 1800 FT -2

2063 F
i
50 FT .- {!

1000 200 000

// '/ / WARNING AREA
/ ///
0 3 4000 5000

CLOSURE RATE (FPM}

¢  This mode provides warning if the GPWS computed rate of closure with terrain exceeds the
limits shown on the chart above. The closure rate that triggers the warning varies with radio
altitude. This mode is partially desensitized when the Flap Lever is set to the normal landing
configuration to avoid false warnings during landing approaches,

PULL UP

TYP {2)

“WHOOP-WHOOP PULL UP”

PR5-C15-248 A

Figure 1-98, Sheet 3

9-251-Rev. 003 24 Jan 1977



Section 1 YCc=-15

GROUND PROXIMITY
WARNING SYSTEM

MODE 3: LOSS OF ALTITUDE BELOW 700 FEET AGL DURING TAKEOFF OR GO-AROUND

1000

]
700 FT—|- -}

RADIO
ALTITUDE 500

] This mode provides warning when a barometric altitude loss occurs prior to reaching 700 feet
AGL during takeoff or go-around. The altitude loss required to trigger a warning varies with
the existing radio altitude at the point where the barometric altitude loss first occurs; e.g., at
100 feet AGL, 15 feet of barometric altitude loss will cause a warning — at 700 feet AGL,

70 feet of loss will cause a warning. As the aircraft climbs through 700 feet AGL, Mode 3
is canceled.

PULL UP

TYP (2)
“WHOOP-WHOOP PULL Uj::” PR5-C15-249 A

Figure 1-98, Sheet 4

1-252-Rev, 003 24 Jan 1977




YC~-15 Sec+ion

GROUND PROXIMITY
WARNING SYSTEM

iNADVERTENT PROXIMITY TO TERRAIN DURINGIAPPROACH

MODE 4 A/B:

10
SUB-MODE 4A: 00

RADIO LDG GEAR LEVER NOT DOWN

ALTTLoe soo V/\«%ﬁ////

B
+1000 0 —1000 =2000

o

Sub-mode 4A provides a warning if the aircraft descends through 500 feet AGL with the

.
Landing Gear Lever not DOWN. The aircraft must have been above 700 feet AGL to cancel
Mode 3 in order for Sub-Mode 4A to be active.

1000 =
R LEVER DOWN
SUB-MODE 4B: LDG GEAR LEY I
FLAP LEVER LESS 14 _
RADIO THAN LDG | ' P
ALTITUDE 500 480 FT
(FEET) . -600 FPM /////////
200 | /WAHNING AREA/
50 JAAIA SIS, Z
1 -
0 =500 -1 000 -1 500 —-2000
SINK RATE (FPWY}
® Sub-mode 4B provides a warning if the Landing Gear Lever is DOWN but the Fl.ap_ Lever is

set to less than landing position. This warning is a function of radio altitude and barometric

rate of descent as shown on the chart above. However, if the aircraft descends balow 200
feet AGL with the Flap Lever set to less than landing position, the warning will occur

regardless of the rate of descent

PULL UP

TYP (2)

Figure 1

~98, Sheet §

1=253-kev.

“WHOOP-WHOOP PULL UP”

PR5-C15-250 A

003 24 Jan 1977






¢ Lumbar Support

Insert fingers and pull forward to
desired thickness. Move ends up
or down to fit small of back. To
release, insert fingers in handhold
and press inward on release
handle.

Shoulder harness control lever
down position locks harness
up position unlocks harness

& Armrest Release ()

Flush fingertip control on bottom
of armrest releases lock to per-
mit adjustment, The inboard
armrest may be swiveled around
behind seat back from stowed
position to provide additional
space for entering or leaving
seat.

Power Contral Handle

Placing the four-position handle
to FWD, AFT, UP, or DOWN posi-
tion will move seat in direction of
handle movement. When seat is
in fuil cutboard and aft position

(for exit), placing handle in FWD

positicn will first move the seat
inboard then forward.

Handle is spring-loaded to the
center position.

® Seat Controls

Shown upsidedown for clarity.

& EXIT Control Button

When pushed the button oper-
ates the electric motor to move
the seat aft and cutboard for exit
trom cockpit. Seat must be
maved fuli att before +t can
be moved cutboard.

YC=-15

PILOTS SEATS

® Power Switch

power {o seat.
LY

Section

DUAL SHOULDER

PILOT'S SEAT |
{COPILOT'S SEAT OPPOSITE)

ON/OFF switch controls

HARNESS
STOWED POSITION
SEAT BELT

THIGH SUPPORT

7
# Seat Position Indicator

Horizontal and vertical index
scales indicate seat position.
Indicator light on when seat
power switch is in ON position.

¢ Manual Vertical /Horizontal
Control Handles
Raising handies releases
seat position locks for manual
edjustment.

L4
@ RECLINE Control Handie

* Thigh Support Control
Raising control releases thigh
support for manual adjustment.

Figure 1-99

1-255-Fev. 003 24 Jan 1977

—] o el
éai_c) S @ @. rxrxr\);l
7 S .

Raising the RECLINE control re-
leases seatback -lock for manuat
adjustment from upright to re-
¢line position,

PR5-C15-1918



gection I YC-15

" FLIGHT TEST ENGINEER'S AND ACM’S SEATS

HEADREST

VERTICAL CONTROL
LEVER {AFT)
RAISING LEVER
RELEASE SEAT LOCK
FOR VERTICAL
ADJUSTMENT

ARMREST
PIVOTS UP AND DOWN

SHOULDER HARNESS
- CONTROL LEVER
. FORWARD POSITION
LOCKS HARNESS
AFT POSITION
UNLOCKS HARNESS

SWIVEL CONTROL LEVER
(FWD}

RAISING LEVER
AELEASES SEAT LOCK
FOR SWIVEL MOVEMENT

> -

- ]
HORIZONTAL CONTROL
LEVERS '

RAISING LEVER
RELEASES™

SEAT POSITION LOCKS
FOR HORIZONTAL
ADJUSTMENT

PR5-C15-192A

Figure 1-100

1-256=-Rev. 003 24 Jan 1977



_¥C-15 | Section I

YC-15 WINDOWS

TROOP DOOR =
{NOT SHOWN}

FLAP VIEWING

ENG REVERSERS VIEWING'
{L&R)

CLEARVIEW
{L&R)

{L&R)

DOWN VIEWING -
iL&R]

PR5-C15-193 A
Figure 1-101
1+-257=-Fkev. 003 24 Jan 1977



Section

CLEARVIEW WINDOW
LOCKLATCH

1 YC=15

CLEARVIEW WINDOW (Left window shown, Right window opposite)

(Unlocked Position)

DEPRESS H%P;I%IQEJE Clearview Window Crank
Push in to engage, then rotate han-
(Placard)

\dle to open clearview window,

(Placard)
TRACK BUMPER

CLEARVIEW WINDOW
OPEN

Clearview Window Locklatch
(locked position)

Locks window in closed position.

INBD CARRIAGE ROLLER MUST
BE AGAINST TRACK BUMPER [
BEFORE LATCHING WINDOW

(Placard)

Push in to engage, then rotate han-

Clearview Window Crank
dle to close clearview window.,

Luminous Coating

Visible on inboard carriage roller
link and end of track when window

/ - CLEARVIEW WINDOW is closed and in position for latch-
CLOSED AND LOCKED ing.

PRS5-C15-194

Figure 1-102

1-258=Rev. 003 24 Jan 1977




YC=15 |
 SERVICING DIAGRAM

BOTTOM § VIEW

'Section I

FUEL SHROUD SYSTEM
DRAIN VALVE AND OUTLET .

SUMP DRAIN
VALVE {FUEL) PRESSURE FUEL ADAPTER
OVER WING FUEL _ 1 a GROUND CONDITIONED
{TOP SIDE) AIR CONNECT o
OVER WING
FUEL (TOP SIDE]

o

STARTER
OiL FILLER
¢SD OIL
FILLER

AN
T)

MAGNA
DIP STICKS

%

ENGINE
. Lo 0IL FILLER
HYDRAULIC RESERVO}RS — e

{IN CARGO COMPT) GROUND PNEUMATIC
CONNECT

BATTERIES EXTERNAL POWER

RECEPTACLE
FLUID SPECIFICATION NATO
NO. OF SYMBOL
TANKS .
[ FUEL ¢ ' : SR
WING ' 4 MIL-J5624 F-44
FUSE 2 JP.5
ENGINE OIL - 4 MOBIL JET | NONE
: . ND_ |
CsD OIL 3 MOBIL JET | NONE
] NO. 1)
HYDRAULIC FLLMD a ngYDROL NONE
. 5
OXYGEN 1 MIL-0-27210 | NONE
' : ' TYPE 1}

* SEE SECTION V FOR ALTERNATE FUELS

PAS-C15-1858
Figure 1-103

{=259=-Kev. 003 24 Jan 1977
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SECTION II

NORMAL PROCEDURES
TABLE OF CONTENTS

PREPARATION FOR FLIGHT .
PREFLIGHT CHECKS '« « « &
BEFORE STARTING ENGINES.
STRARTING ENGINES « + « »
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BEFORE TAKECFF . . + +
TAKEQFF. ¢ o ¢ = ¢ ¢ = »
AFTER TAKECFF, CLIMB . .
BEFORE LANDING/TRAFFIC Pa
GO=AROUND. + + « L
APPROACH AND LANDING .
OPERATIONAL CONSIDERATION
TOUCH & GO/STOP & GO . .
TAXI BACKs o« « o« o « o
AFTER I_;ANDING. . * 8 % ®
ENGINE SHUTDOWN {GFOUND}
REFORE LEAVING AIRCRAFT,
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Section II

PREPARATICN FOEF FLIGHT

Checklists

The flight manual contains only
applified checklists, The
abbreviated checklists have been
issued as separate booklets. Line
items in the amplified and
abbreviated checklists are
identical in arrangement and item
number.

Whern a checklist item is followed
Ly a c¢rew position designation,

i.e., (P, (cP), (FTE), that
crewmemker takes the action and if
the action is in queotation wmarks,

he reports that action +to the
person reading the checklist, If
the action is not in guotes, he

completes the action and remains

silent. Begimming with the BRefore
Takeoft Checklist, ar.d all
subsequent checklists, if an
action item is not in quotes, and
the copilot is not designated for
action, he observes that the
action as indicated on the
checklist, has been completed. If
the action has not been conpleted

as decignated, that item becomes a
challenge item <that requires a
response from the pilot. Emergency
checklist actions will be
iritiated only when the pilot
calls for a specific checklist.
The copilot normally will be
responsible for reading the
pilot's checklist.

For clarity, this section will
include only normal procedures
applicakle +to the pilot and
copilot. For duties of other
crewmembers refer to Section IV.
The following crew identifying
codes are wused throughtout the
checklists:
P Pilet
CE Copilot

2-002-Rev. 001 15 Bug 1975

YC=15

FTE . Flight Test Engineer
M Loadmaster
Flight Restrictions and
Limitations
Applicable flight restrictions
will be found in the Interim

Flight Festrictions (IFRs) and/or
the Structural Placards manual and

noted on test cards where
applicakle. Edditional aircraft
and systems limitations are

contained in Section Vv of this
manual and the FTE's Handbook.

Flight Planning

A preflight briefing will be
conducted prior +to each flight.
The flight card package will be
presented by the FTE and all tests
will be reviewed in detail. In
addition, & review and
coordination cof special
regquirements such as laser, TALAR,
wind kit ana runway support,
chase, etc.,, will be conducted.
After reviewirg and checking the
forms, the pilot in command will
sign the M“Accepted for Flight"
block of the preflight form.

The completed ard approved "Ship's

Papers" will be turned in t0
Quality Assurance. Refer <o +the
FTE!'s Handbock for necessary
performance data.

Takeoff and Landing Data

Prior to takeoff, the TOLD
(Takeoff Landing Data) card will
be completed by the FTE and
reviewed by the pilots.,
Information necessary to complete
TOLD card is contained in the FTE
Handbook.

Weight and Ealance

Note the aircraft weight and

balance as submitted by the FTE at




YC-15

the preflight briefirg. Section IV
contains a description of the
FTE's duties with regard to weight
and balance computations and
kriefings,

Entrance to Aircraft

Crew entrance is gained through
the crew entrance door.

WARNING

Do not open door until .
ailrcraft is depressur-
ized., When unlocking, hold
door to prevent possible
injury if door should

fall down.

NOTE

Aircraft depressurization
will be confirmed by voice
communication with flight
crew or by cbserving an
open: clearview window,
troop jump 4doOr or Cargo
ramp and/or door.

FREFLIGHT CHECKS

The pillot in command shall verify
with the maintenance c¢rew chief
that the aireraft is irn flight
status and has been serviced with
the proper amounts and grades of
fuel, oil, and coxygen. It is the
responsibiliity of the pilot +to
determine that the preflight
inspection has been performed.

NOTE

The flight crew inspec- -
tion procedures ocutlined
in this section are
predicated on the assump=-
tion that maintenance
personnel have completed
all the requirements for
preflight inspection.
Duplicate inspection and
operational checks of

Section II

systems by flight crew-
members have been
eliminated, except for
certain items required
in the interest of
flying safety.

Exterior Inspection

During extérior inspection (figure
2-1), the aircraft will be checked
for evidence of damage, leaks,
security of inspection plates,
access doors, and attachments. In
order to perform this inspection,
the flaps should be fully
extended, Check installation of
equipment and for presence of
foreign matter in airscoops,
ducts, inlets, and outlets. Refer
to Section VII for adverse weather
operation.

1. Nosewheel Well - CHECKED

Downlock installed

Hydraulic lines for security
and leakage

Uplock hook and roller for
security cor damage

Check thet emergency nosegear
release cable is attached and
in the pully

Steering mechanism and linkage
for security and hydraulic
leaks and position of bypass
handle

Gear actuating cylinder for
leakage

gtrut for proper extension,
cleanliress and leakage

Tires for excessive wear,
cuts, cracks and inflation
Electrical wiring for chafing
or damage

Doors and actuating arms for
condition and security
Check wheel access
installed:

panels

2, Nose Area arnd Boom - CHECKED

Radome for damage and security
Pitot +tukes for aligoment,

2-003-Fev. 002 20 Feb 1976



Eection

4,

2-004-Rev, 002

1T

covers removed, no ocbstruction
or discocloration

Boom cover removed, no damage
Windows for cracks or crazing

Fuselage (Side and Underside)
Nose to Wing - CHECKED
Access panels for security

Skin for obvious damage and
fasteners for security

Pitot +tubes for alignment,
covers removed, no
obstructions or discoloration
Antennas and underside of

fuselage for obviocus damage

Right Wheel Pod
Fuselage ~ CHECKEL
Air conditioning
removed

and Center

inlet cover

Taxi and 1landing 1lights for
cracks and security

Doors and actuating arms for
condition and security

Tires for excessive Wear,
cuts, cracks and inflation
Brakes for evidence of

overheating and leakage
Upleocks for damage

Check that the emergency main
gear release cable is attached
and in the pully
Downlcck pin installed
Hydraulic lines for
and leakage
strut for
against

security

extension
value,

Proper
placard
cleanliness and leakage

Aux pumps 4 and 3 for security
and condition

Single point refueling door
security

Skin for damage

Anti=-collision light for
damage

Right Wing Lower Surface and
Flaps = CHECKED

Doors and access panels for
security

Skin for obvious damage and
leaks

Flars for obvicus damage

20 FeL 1976
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6.

7.

10.

11.

12,

#3 and 4
CHECKED

Engine WNacelles =

DLE flaps for obvious damage

#3 engine inlet cover removed
and exhaust clear. _
Nacelie for obvious damage,
leaks ar.d access panels
security

Reversers stowed
#4 engine same

Right Wing - CHECKED

Slat condition and security
Skir for okvious damage
leaks

Wing and tail lights intact

and

Aft Fuselage
CHECKED

and Tail -

Skir for obviocus damage
Troop door condition

Cargo dooxr/ramp seals and
general corndition
Tail wheel checked for proper

inflation

Vertical stabilizer and rudder
for damage or leakage
Horizontal stabilizer
damage and leakage
Elevators for damage

for

Left Wing = CHECKED
Same as right wing

#1 and 2
CHECKED

Frgine Nacelles =

Same as #3 and 4

Left Wing Iower Surface and
Flaps - CHECKED

Same as right wing

Left wWheel Pod and Center

Fuselage - CHECKED

Same as right wheel pod




TEMPORARY REVISION XI

SECTION II (NORMAL PROCEDURES)
1. Page 2-005 Rev. 003 24 Jan 1977

Under step 2 add the following sentence after “Verify ISOLATION SHUTOFF
VALVE manual red lever is in CLOSED":

Verify Cargo Door Manual Control Lever is in CLOSE position.

TR 11 Page 8 of 8 14 April 1977
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13. Fuselage (Side and Underside)
- CBECKED

Same as right side and
Pressure relief valve openings
clear and static ports are
clear.

Oxygen blowout disc in place

Interior Inspection

The interior inspection (figure 2-
1) will normally be accomplished
by a flight crewmember.

1. From Crew Entrance to Famp

a. Crew entrance door, check
seal, mechanism condition
and bayonet latches

b, Flight test equipment -
CHECKED & STOWELD &
PROPERLY RESTRAINED
FTE andsor 1M verify all
flight test equipment
necessary for this flight
is aboard and stowed,
Electrical power is on.
Tape recorder lcaded and
spare tape availabkle,

Ca At FWD CARGO DCCE RAMP
CONTRCL panel, <c¢heck HYD
PRESS and CONT PNI. SELECT
switches are QFF

d. Emergency equipment -
ABOARD & STOWED
Check that fire

gxtinguishers and oxygen
cylinders are aboard and
stowed.

e, Cabin ballast - STOWED

If cabin balisst is
aboard, check that it is
stowed.

f. Fuselage tank
Installed = check security
and leakage

Not Installed - check

Section II

security of veht, fuel
lines and wiring

g. Left fuselage
Cbvious damage and 1leaks
Hydraulic systems #1 and 2
reservoirs Landing gear
safety pin and red pry bar
installed '

Troop and Cargo Door/Ramp -

 CHECKED

At AFT CLFRGC DOOR/RAMP CONTEROL
panel, verify HYD PRESS
switches OFF

Verify ISOLATION SHUTOFF VALVE

3.

manual red lever is in CLOSED “76

Check I£Or obvious damage and.
lezaks

Check troop jump door for
security and leaks

Right Fuselage - CHECKED

Check for obvious damage and
leaks

Landing gear safety pin stowed
Hydraulic systems #3 and 4
reserveirs

Check that the fuel sight gage
is empty

Avionics Ekrea = CHECKED

Check for area security, units
connected and air flowing from
the piccolo tubes

If there is no airflow,
notify crewchief.

Check battery for security and
battery = circuit breakers
closed

Escape Chute Rrea - CHECKED

If installed, verify that <the
porti-potty is secured
Aircraft #2 only, check the
ILAPES control handie 1is in

z=005-Fev, 003 24 Jan 1977



Section IT ¥YC~-15
SAFE and pinned the ground crew will maintain
Check that ADS handle and contact with +the pilet on the
cable are stowed interphone system.
6. ©Oxygen Cylinders = CHECKED 1. Escape Chute SWifches -
"SZFETIED" (CP)

10.

11,

verify the portable oxXygen
cylinders (if  aboard) are
charged to approximately 1,800
PSI and properly stowed

Fire Extinguishers - STOWED

Verify the portable fire
extinguishers in cargo area
are charged and properly
stowed

Escape Chute Pin = INSTALLED
If installed
Bolt Cutter = STOWED

If installed

Escape Chute Switches = OFF
{CP)

If instalied

Flight Ccompartment Emergency

Equipment - ABOARD & STOWED

Verify that the fire
extinguishers, oOxygen bottles,

and smcke goggles are aboard
and stowed.

Circuit Breakers - "SETN
(CP, P}

Check that the circuit
breakers or: the overhead
panel, EPC and pilot's 1lights
are closed. If any circuit

breaker is guarded open verify
with maintenance c¢rew chief
that it is correct for flight.

EEFORE STARTING ENGINES

During the Before Starting Engines

and Starting Engines

«=006=Rev.

checklists,

003 ¢4 Jan 1977

3.

If installed, check that the

DEPLOY and ARM escape chute
switch guards are down and
safetied.

Oxygen kegulator - M"SET" (all)
Check that +the switches are
"NCRMAL", "100% OXYGEN" and
that each SUPPLY lever is
saftied in "“ON", Check the
supply pressure indicatoxr
shows sufficient oxygen for
the flight.

Bailout Siren = WTESTED"
(P,LM)

If installed, hold the bailout
siren switch in ON and listen
for the bailout siren., Relezse
the switch and the sirern
should silence. This indicates
the battery is connected and
the Battery Direct Bus is
powered.,

Rudder Trim - "ZEROQED" (P)

If desired, rotate the rudder
trim knoh and check for
freedom of movement.

Fuel Levers - "OFF“ (P)

Verify thet all the fuel

levers are latched in OFF.

Throtties - "IDLEY (P)

Flaps/Slat Handle - "SETY
(P,CP)
The handle should agree with
the actual position of the
flaps.
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Gear Handle - "DOWN™ ({CP)
Spoiler Mode Selector Switch -
WOFF" (P)

Inoperative Components -
PLACARDED (CP,DP)

Verify that any ccmponents
that are inoperative are
placarded. Verify with
maintenance crew chief and FTE
that all components required
for flight are operative.
Battery = Y“ON" (P)

Elettrical System -

"SET/CHECKED" (P)

a. CSD switches =~ NORM &

GUARDED

k. L & R GEN switches = ON
AUX GEN switch = NORM

C+ AC LOAD meters = ZERO

d. AUX PWR IN USE and RUX PWE
AVAIL lights = OFF

e. AUX PWR L & R BUS switches
- NORM

f. DC BUS X-TIE switch - OPEN

g. Connect external power +to

alrcraft, EXT PWR AVRIL
light - ON

This 1light on signifies
that external power is

suitable for the aircraft.

h, VOLT/FREQ SEI. - EXT PWR
Check that wvoltage and
frequency are normal.

i. EXT PWR L BUS switch = ON
EXT PWE R BRUS switch - ON
Check that AC and DC BUS
OFF lights go off,
indicating that buses are
powered.

13,

14,

Section II

j» VOLT/FREQ selector
- BAT VOLTS
Wher  the  battery is
charging, the volimeter
pointer will be pulsing.

switch

Emergency Power = "OFF" (P)

The white EMER PWR IN USE
light should Le off.

In eaircraft #2, +the AERIAL
REFUEL lights should be off

Anti-skid = "CHECKED" (F)
Anti-skid system may be tested

without hydraulic pressure and
regardless of the position of

the parking brakes: Normal
position is PARVED RWY and ARM.
Wheel chocks shall be in place

during anti-skid system test.

a. Funway selector in UNPAVED
EWY

b. anti-skid switch - ARM

C. ANTI~EKID FATL
should be OFF

lights

d, Press ard hold TEST button

e. ALL ANTI~SKID FRIL 1lights
should come on. 1If one or
more fail lights do not
come on, it indicates an
anti-skid malfunction.,

£f. Release TEST button

g.. El11 ANTI-SKID light should
go off

NOTE

If the anti-skid
system fails to
test properly,
rnotify maintenance.
The aircraft should
not be released for
normal flight tests
2=007~Fev,
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I

with the anti=-skid

system inoperative,
h. Retest in PAVED RWY

position

15. INS, Mode Selector = MSTBY"
(F)
If irstalled, include LTN-72
operation,
NOTE

IJf INS has been
operating prior
to crew arrival,
MSU could be in

ALIGN,
16, Flight Control Selectors -
"CHECKEDY (P)
a., G&SPOILEERS, AMP 2 and aMP 3

2=008-Rev,

switches = AUTO

With the flaprsslat
in SLAT RET, the SFOILERS
LOCKED and SPOILERS NOT
LOCKED annunciators should
be off. Flace either
switch in UNLOCK and <the
SPOILERS NOT LOCKED 1light
should come on. With +the
tlap/siat handle in SLAT
EXT, placing either switch
in LOCK, causes the
SPOILERFS LOCKED 1light +to
come on, Reselect XUTO,

handle

UPR RUDDER selectcr =- AUTO
The UPPER RUDLEE NOT
LOCKED annunciator should
be or. Place the selector
in IOCK and the UPPER
RUDDER NOT LOCKED light
goes off and +the UPPER
RUDDEEK LOCK DISAGREE light
comes on. Reselesct AUTO,

ELEV RATIO selector - AUTO
The ELEV RATIO EEF IAS
should ke in lower white
band (135 knots). If a
test is desired proceed as

003 24 Jan 1977
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17.

18,

follows:

{1) kotate the ELEV
selector to MAN, B
The ELEV RATIC CHANNEL
INOP and SELECT ELEV
EATIO MAN and MASTER
CELUTION lights should
come ON., DO not reset
MASTER CAUTION lights.

EATIO

(2) Fotate and hold MAN
SLEW Selector (CW) to
first INCR dot.
Cbserve the REF 128

pointer increases.

{3) Fotate and hold the

MEN  SLEW selector
(CCW) to second DECER
dot, Observe +he REF
125 poirnter decreases.
{4) ERelease +the selector
and observe the
pcinter remains
stationary.

(3} ERotate the ELEV RATIO
selector to RUTOC,

Observe +the ELEV RATIO

CHANNEL INCP and
SELECT ELEV RATIO MAN
and MASTER CRUTION

tights go off and +the
pocinter returns to the

lower white band (135
Kriots) .
Cabin Press Valve - NORM (P)
Pneumatics - "“AIF COND"™ (P)
If desired, air condition the

flight compsrtmert as follows;

a.

b-

contact ground crewman to
plug in pneumatics.
Pneumatic pressure 18 PSI
or more,

Pneumatic switch - AIR

CONL.,




19.

YC=15
Ignition - “OFF" (P)

All four ENG START switches
should ke guarded to OFF.

Landing and Exterioxr Lights =

- “AS REQUIRED" (P)

Fire Shutoff Handles -
"STOWEDY (P)

Fuel System - WCHECKED" (P)

a, Fuel system fill valve
switches -~ CLOSED

b, FILL VAIVE OFPEN 1lights =

OFYF

Aircraft #2 only = AIR
REFUEL VALVE OPEN light -
QOFF :

c. TANK PUMP (FWD and AFT}
switches - OFF

d. X=-FEED selectors - CLOSED

e. X-FEED LISAGEEE lights -
OFF

f. REFUEL VRLVE OPEN light -
OFF

g. REFUEL VALVE switch -
CLOSED

h. FUEL HEAT switches - OFF

i, PRESS LOW lights - ON
If any PRESS IOW 1light(s)
is not on, bleed pressure
from manifold into tank(s)
before proceeding,

j. FUEL FILTER PRESS DROFP
lights - OFF

kK. Check fuel pump operation
by placing each FWD tank
pump switch ON one at =&
time and noting that
applicable PRESS LOW
lights go off.

23,

2u.

25,

Section 1T

1. Place each AFT tank pump
switch ON.

NOTE

If desired, pumps
may be turned on
prior to exterior
inspection to
permit lezk check.

Hydraulic System -~ WCHECKED"Y
(P} '

a, Place aAUX PUMP switches
ON, one at a time and note
that appliczble HYD ' S¥S
PRESS is approximately
3000 PsSI.

b. Check HYD QTY indicates
above minimam quantity
mark (V) and HYD QTY LOW
light is off.

c. Verify  each ENG PUMP
switch is ON.

NOTE

HYD SYS 1 and 4
pressurize the
aircraft's wheel
brake systemn,

d. Place each RUX PUMP switch
QOFF.

NOTE

If desired the
aux pumps may be
placed on for
exterior inspec-
tion to permit
leak check.

Compasses - “SLAVED" (F, CP)

The compass switches should be
in SLAVED and indices aligned.

Fire Detectors - “CHECKEDM
(CP)

2=009=-Fev. 03 24 Jan 1977
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a., ENG LOOPS selectors = BOTH

b, LOOP 2 and LOCP B lights -
OFF

¢. Simultanecusly place and
held LOOPS & and LOCPS B
TEST switches in TEST. The
fire shutoff handle
lights, fire detector LOOP
A and LoOP B lights,
master ENGINE FIRE light,
fuel 1lever lights will
come on and the fire
warning bell will scund.

d. Press +the master ENGINE
FIRE light to silence the
bell.

e. FRelease the TEST switches
to turn of £ all the
lights,

NQTE

If an invalid test is
noted, refer to SECTION
I for details on single
loop operation,

Stall Warning = "CHECKED" (CP)

Check the left system by
placing STALL TEST selector in
L position. Stick shaker
should operate., Release and
test in R position,

NOTE

If the slats are
extended, the SSES
horns will sound
during the test,

Ground Proximity Warning ~
CHECKED (aircraft #2 only)

Test the system by rressing
and holding the ‘GROUND
PROXIMITY WAFRNING TEST kutton.
Both gilareshield PULL Up

2=010=-Rev., Q03 24 Jan 1977

lights and the GND PROX WARN
FAIL light comes on. "Pull up®
and nglideslope® aural
warnings sound.

Engine Anti-Ice ~ "QFF" (CP)
Windshield Defog = "ON" (CP}

Pitot, Static  and Probe
Heaters = YCHECKED" (CP)

Select all positions of METER
SEL & HEAT switch and check
meter reading to indicate
normal c¢ircuit. PITOT HEAT
INOP 1light shcould go cif.
Select PILOT at completion of
check. In normal operation
heaters are turned on when
selector is moved from OFF
position, except TAT 1 & 2
prokes are not heated during
ground operation.

Windshield Wipers - WOFF" (P,
CF}

Pilot ard copilot windshield
wiper selectors should be in
QFF.

Annunciator panel - “CHECKED!
(CP)

Press and hold ENNUN IT TEST
switch and check that all +the
annunciator panel lights come
on, blank positions will have
amber dashes, and that +the
MASTER WAERNING and MESTER
CAUTION 1lights come on., If
desired, momentarily press
BRT/DIM switch and all lights
should dim. Release ANNUN LT
TEST switch.

Time of Day = '"CHECKED" (CP)

Check that +the glareshield
digital clock is correct and
counting. If it isn*t, inform
the FTE.
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3u.

36.

37.

38.

39.

YCee15

Flight Instruments - "CHECKEDY
(P,CP)
Scan the flight instruments

from left to right. h dot; CG;
Force; Alpha; FElev; Ail Trim;

Spoii. L & R; Ail: RUD
position; ar.d HORIZ
(stabilizer) indicators. 1f
installed, verify that the
airspeed Source Sejector
agrees with +the Flight Test
Card.

Center Instrument Panel -
"CHECKED" (P)

Standkby flight instruments
normal - set altimeter
setting; reverser lights all
oft; engine instruments
normal.

If installed in BAircraft #2,
check the Thrust Rating
Indicator and test it if
desired.

TLT~EPR Indicator - "SET" (P)
indicator in
level:; EDW at

or YUMA at Yuma.

Set the TAT=EPF
NORM for sea
Fdwards EFEB;

EPRs ~ "SET" (P)

Fuel Used - "NOTED"

(P)

Before zeroing the fuel used
indicator, check with FTE.

Hold the FUEL USED switch in

RESET until +the FUEL USED
digital readouts indicate
ZEYO.

Fuel Quantitiy ~ "STERTE QTY"
(P)

Check +the fuel sheet and
verify that correct fuel
quantity is aboard and wing
tank fuel equals the
totalizer,

uo.

41.

b2,

43,

44,

45,

Section II

Fuel Totalizer - "SET" (CP)

Landing Gear
"CHECKED" (CP)

Lights -

Check that the gear handle is

down and red lights are off.
Press to test the Handle
iights.

Cabin Pressurization - MSET"
(CP})

Rota+te the CABIN ALT control
knob until the pointexr
indicates +the takeoff field
elevation on the scale., Check

that the EATE knob indices are
aligned, Verify that +the CAB
ALT MANUAL knob is full CW to
the stop. Verify that CABIN
PRESS VALVE switch is ir NORM,

Parking Brakes = WSET" (P}
Check that the

handle is aft
light is omn.

parking Lkrake
and +the PAERK

NOTE

There is suffi-
cient pressure in
the brake accumu-
lators to set the
parking brakes.

Pitch Trim - "NORM" ({P,CP)

On the pedestal, check that
the PITCH TFIM DISC switch is
in NOEM and guarded,

NOTE

The pilotst contrel
wheel and ALTN pitch
trim switches are dis-
conr:ected, when in DISC.

INS, cbu -
POS/ELIGN" (CP)

WTEST/PRESENT

2-011-Rev, 003 z4 Jan 1977



Section II

6.

47.

kefer to Section I
detail instructions,

for INSs

If installed,
operation.

include I1TN=-72

NOTE

Do not move sircrafte

as long as the MSU

selactor i1s in “RLIGHN", -
Radics, Nav Aids and IFF -
nSET/STBY" (P,CP)

If installed, check that the
ADF, VOR, HF Radio¢ and Radar
Beacon are as desired.

Before start
"COMPLETED" (CP)

Checklist -

STZRTING ENGINES

1.

-

Le

2=012=-Rev.

Pneumatics - "ENG START" (P)

Pneumatic Pressure -
(P)

"CHECKED"

Prneumatic pressure gage should
be checked to determine that
prneumatic pressure of 36 PSI

at sea level (suktact 1 PSI
per 1000 feet increase in
pressure agltitude) is

available for engine starting.

Fefer +to Appendix
CFM56 and IV for 209
pressures.

II1 for
starting

Ignition = "GROUND START AND
CONTINUOUS" (P)

The GND STAET & CONTIN
position of ignition switch
will make high energy ignition
available through ON rositions
of engine start switches and
fuel levers, As soon as start
switch is released, lcw energy
continucus ignition will be
operating.

003 24 Jan 1977
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4,

5.

Anti-collision Lights = MON"
(?)

Turn anti-ceollisior. light ON
as indication that engines are

about t¢ be started or are
operating.
NOTE

The wing tip strobe

lights wiil come also,
Start Cleararnce = MNCLERR TO
START ENGINES" (CP/LM)
Refer to Appendix III for
CFM56 starting procedure.
For JT8D engines, copilot

ensures that arez is clear +to

start engirnes, and assures
that fire guard is in
position, Fire guard will
cbhserve engine start and
maintain contact with flight
crew on interphone or
visually. Upon receiving

clearance to start, the pilot
will start #3 engine then 4, Z
and 1 wusing the foliowing
procedures:

a, Start switch - ON

If start switch is
accidently disengaged,
disconrtinue start and
wait until N2 rotation
has ceased, Engaging
startey while rotor is
turning will damage
starter drive gear
train. Discontinue
start if starter duty
cycle, engine starting
or operating limits are
exceeded.

(HOLD)

b. ENG STARRT VALVE OPEN light
- ON




Ce

d.

£.

ge

h.

¥C-15

If ENG START VALVE OPEN
light remains off and no
rotation is noted, refer
to paragraph START VALVE
MALFUNCTION.

N2 RPM - ROTATION CHECKED
NOTE

If no N2 rotation, check
N1 tachometer, If N1
rotation is confirmed,
continue start, using 5%
N1 RPM for fuel ON and
start switch OFF Lketween
12 & 20% N1 RPM.

0il pressure -~ CHECKED FOR
RISE

If no ©¢il rressure is
indicated by 20% N2,
discontinue start and
investigate.

N1 RFM = ROTATICN CHECKED

If no N1 indication,
discontinue start
{possible N1 rotor
seizure) . Cconfirm N1

rotation with ground crew.

If N1 rotation is rormal
proceed with normal start
using N2 and remaining

engine indications,

Fuel levers = ON BETWEEN
15 & 20% N2 RPM

Fuel flow - CHECKED APPROX
800 to 1100 PPH

A starting fuel flow
indication of 11060 PPH
or more is an indication
of a possikle hot start,
EGT should be. closely
monitored,

EGT - RISING

6., Starting Engines

Section II

If EGT does not rise
within 20 seconds after
fuel ON, discontinue start
and proceed with
UNSATI SFACTORY START
and/or CLEAR ENGINE
procedure,

Start switch - RELEREE

BETWEEN 30 & 40% N2 RPM

ENG STERT VELVE OPEN liglt
« CHRECKED OFF

ENG STALRT VALVE OPEN
light goes off to indi-
cate that start valve
has closed., Prolonged
operatior. with start
valve open will damage
the starter.

If light remains ON,
refer to STARTER VALVE
MALFUNCTION procedure.

Start #4, 2 and 1 engines
using normal start
procedure,

Checklist -

"Completed"

When engine

operation has

stabilized, check instructions

and complete remaining

items

of starting ergines checklist.

Starter Valve Mezifunction

If the start valve fails
or remains
stabilizes at

to open
open after engine
idle, shut down

engine and notify the crew chief,

Unsatisfactory Start

a.

b.

Fuel lever - OFF

If starter is still
engaqged, continue rotation

2-013-Fev. 002 20 Feb 1976
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Section II

for 10 to 1% seconds to
clear engine of fuel,

¢, Start switch - QFF
d. 1Ignition = OFF
NOTE

Determine cause
of malfunction.
Proceed with
clear engine
procedure before
attempting
restart.

Clear Engine Procedure

a. Throttle - IDIE
b, Fuel lever <« OFF

c. NZ FPM =~
ceased

Check rotation

d. Ignitioen - OFF

€, Start switch - ON
seconds)

Do rnot exceed
starter duty
cycle of 1 minute
on, 30 seconds
OFF:; 1 minute

ON, 1 minute OFF.

(hold 20

EFTEF STERT

1.

L

2=014~Rev.

Hydraulic Systems -
(CF)

"CHECKED"

verify each ENG PUMP switch is
ON, Tne ENG PUMP PRESS LOW,
HYD TEMP HI and HYD QTY LOW
lights should be off. Check
that hydraulic Fressures
indicate approximately 3000
PSI.

External Equip - YREMOVEDY

003 24 Jan 1977
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u-

S

8.

(CP/LM)

Copilot/IM will ensure removal
of all external power and AGE,
Pneumatics -~ "AIE COND"™ (P)

Carge cCompartment -~
(FTE/LM)

SECURE

Verifies that doors are closed
and compartment is secure.

Gear Pins -~ "4 IN VIEW" (P}
The ground
remove the pins and walk
around in front of the

aircraft and hold pins up for
pilot to view.

crewmah should

Doors - “CLOSEL,
(CP, FTE)

LIGHTS OFF"

Overhead Fanel =~ "CHECKEDY" (P)
All amber lights off,
NOTE
UPPER RUDDER LOCK DISEGREE
light will be on when the
slats are retracted.
INS Mode Selector = "NAV" (P)

Include LIN=-72, if installed.

Flight cortrols and Test
Instrumentation - WCHECKED"
(ALL)

conduct the flight control

rollout checks and the £flight
test instrumentation checks in
agcordance with the flight
test cards.

NOTE

Nosewheel steering should
in TRAKEOQOFF & LAND to reduc
scrubbing the nosewheels.
confirm ground crewmen are
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clear of flap areas prior
to lowering the flaps.

10, Nosewheel Steering -
(?)

11. After Start
"COMPLETED" (CP)

“TAXI®

Checklist -

Taxi

Thrust requirement for taxi depend
on type and condition of ramp and
aircraft gross weight., Maintain
directional control with nose
wheel steering in T&XI position,
Cockpit visibility can be
erhanced, when taxiing in
congested areas, by opening the
clearview wirdows, Directional
revercals of 180 degrees on 81
foot=-wide runways can be
accomplished in a continucus taxi
turn using full-throw rudder pedal

steering. Taxi speed can be
controlled by brakes and/or
reverse thrust,.

Reverse Taxi

The technique for backing wup the

aircraft and stopping without use
of brakes is accomplished by

selecting reverse thrust,
Modulation of the inboard reverse
levers controls backup speed.
Upward flow of reversed exhaust

causes no surface disturbance. Use
nosewheel steering to maintain
directional control during reverse
taxiing.

keverse thiust may be used up to
the ground reverse thrust stops;
however, do not exceed maximum

continuous thrust.
NOTE

If & compressor
stall occurs
while backing the
aircraft, it does
not reguire any

Section Il

pilot action to
prevent engine

damage.
TAXT
This checklist mway be performed
while taxiing in uncongested
areas.

1. Brakes - "CHECKED" (P, FTE)
Pilot will check operational
pressure. FTE will check each
brake temperature,

2, TAT-EPR/TCI/N1
"CHECKED (F)

Indicator -

It a temperature
requires resetting of the
EPR/TCI/N1 1retference, pilot
should direct copilot tc make

the necessatry change.

change

3. Trim =~ "SET

(¢, CP}

FOK TAKEOFF"

Check that stabilizex, aileron

and rudder tyim are set for
takeoff.

4. COMM/NAV Radios = WSETY (CP,P)
Copilot brief on COMM radios
he plans to use and notifies
pilot if any change occurs.

Filot will brief NaV radio set
up and select desired NAV AID
with NAV SELECTOR switch. The
pilot and copilot will select
HOT MIC.

5. VAM - WSET" (CP)

Copilot will set the emergency
return airspeed in the VAM AFP
SPD window.
6. SCAS - "“"SET" (CP)
The copilot will
the SCAS is
e.q., OFF,

verify that
set as desired,
TAKEOFF, oOr as

2-015-kev, 003 24 Jan 1977
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Section ITX

P,CP)

¥YC~-15
specified on TEST CARD,
Escare éhute Pin - “As FReg*d" >
(FTE) 4,
This is a checklist item if

the escape chute is installed.

When the ¢rew is not wearing
parachutes, the escape chute
pin may remain in positiorn at
the discretion of the aircratft
commander.

Harness -

Seat Belts and
"FLSTENED" (ZLL)
if IM is aboard, he will go
forward to flight compartment

ard be seated in the 2CH seat.

EEFORE TAKEOFF

1'

2-016~Rev. 002

TOLD = "REVIEWED" (P,CP}

The pilot and copilot will
review TOLD card for
appropriate +trim and flap
settings and takeoff,

departure and emergency return
airspeeds.

Crew
(P)

Briefing =~ NWCCMFLETED"

NOTE

For convenience, the
crew briefing may Le
acconpliished prior to
this point at the
pilot's discretion.

Pilot briefing will
but not be limited to, the
tollowing: flap setting, VI,
VK and V2 speeds, NAV radilos
set up, significant departure
instructions, restrictions
including hazardous terrain;
emergency return intentions;
any deviations from normal
procedures and takoff test
procedures,

include,

24 Jan 1977

5.

IFF - YAS KEQUIRED" (CP)

Flaps = MWSTRTE

Set flaps as
takeoff and check position
indicators, Slats should be
extended. Check that the SLAT
EXTEND light is on, and SLAT
DISAGREE light is off,

required for

NCTE

While the slats are
‘in transit the SLAT
DISAGEFEE light will
be on.

Spoiler Mode Selector Switch -
TAREQFF (CP)

In Zircraft #2, the copilot
rotates the GROUND SPOILERS
selector switch to the TAKEQOFF
position,

In Rircraft #1, the copilot
rotates the SPOILERS selector
switch t¢ the RTO SPCILER ARM
position.

Either of these positions arms

the spoillers for auntomatic
extension in a rejected
takecftf when symmetrical

reverse levers are actuated.

Annunciztor Panel - Y“CHECKED"
{CP)
All 1l1lights should be off

except the green UPPER RUDDER
NOT LOCKED light which should
be omn.

Nosewheel Steering = "TRAKEQOFF"
(P}

Place the nosewheel steering
lever in TAKEOFF & LEND
position, This reduces the

nosewheel travel from 612 to

SETTING"
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4129 either side of center,

8. Airspeed Source Sel -
WCHECKED" (P)

If installed.

9, Before +takecoff checklist -
WCOMPLETED"™ (CP)

TAKECFF

The following rparagraphs discuss
rolling takeoff and standing
takeoff procedures. To obtain
takeoff performance data, the vast
majority of the takeoffs performed
during the test program will be
standing takeocffs, The terms CTOL
(conventional takecff and landing)
and STOL {short takeoff and
landing) are performance oriented,
rot procedure oriented., For the
¥C-15, the STOL performance design
goal has been defined as operation
from a 2000 foot long runway. The
procedure  to accomplish  this
performance, however, is not
unique, ner is the takeoff
procedure different for wvarijious
takeoff flap settings, which will
result in different values of
thrust induced (powered) lift
during the takeoff roll, Thus, the
terms CTOL and STOL are not
applicable to YC=15 takeoff
procedures,

TAKEOFF, ROLLING

If a rolling takeoff 1is desired,
the following procéedures may be
used provided aircraft performance
is not critical,

1. Complete the BEFORE TAKEOQOFF
checklist prior +to taxiing
into tazkeoff position. The
nose wheel steering may be
left in TAXI until lineup is
complete,

2, Taxi onto the runway and as
the aircraft is aligned with

Section I1

the runway, select TAKEOFF &
LAND on the nosewheel steering
and advance power to takeoff
EPR. Throttles must be set by
50 knots. From this point
continue with the standing
takeoff procedure, '

TAKEOFF, STANDING
The standing takeoff technique is:

1. While holding brakes, the
pilot will advance throttles
to takeoff EPR. Should the
aircraft start to move with
brakes on, release the krakes

smoothly and continue
advancing power to takeoff
EPR.

NOTE

Advance the throttles
slowly so that RPM and EPK
do not lag the throttle
position.

2. Release brakes and smoothly
advance the throttles so as to
assure takeoff thrust EPR is
obtained by 50 knots, The
pilot will advance the
throttles toward takeoff EFF
setting, the copilot will
backup the throttles and make
final adjustments &s
necessary. The pilot  will
maintain primary control of
the throttles wuntil reaching
GO speed (V1}.

NOTE

Full throttle will normall
not be required to achieve
computed EPR for takeoff.
If full throttle is re-
quired, discontinue takeof
and regquest maintenar.ce
verification prior to
proceeding.

If an engine fails to

2-017-Fev., 002 24 Jan 1977
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reach takeoff EPR, the
takeoff will be

discontinued.
3. The pilot will wuse nosewheel
steering to maintain

directional control during the
takeoff roll,

4, At 50 knots, the copilet will
call "50 knots" znd the pilot
will verifv that his airspeed
cindicator is in agreement with
the copilot's.

5. If a condition arises before
GO speed 1s zreached which
would make the takeoff unsafe,
the crewmembers okserving the
condition will state "REJECT®
‘'on the interphone and the
takeoff will be aborted,

6. Upon reaching GO speed, the
copilot will state "GO" on the
interphone. Upon reaching
rotation speed +the copilot
will state "ROTATE", If uGon
arnd "ROTATEY speeds are equal,

+the copilot will state
"ROTATE",

7. At rotation speed, smeothly
apply back Eressure and

establish a pitch attitude of
15 degrees. Liftoff will occur

during the rotation, The
copilot will monitor the
throttles and power at this

time and irsure that they do
nct creep during the climb,

8. If an engine fails after ngo®
speed, the takecff gprocedure
arnd rotation attitude remain
the same as the all«engine
takeoff.

RFTERFR TEKEOFF, CLIME

Lfter takeoff, mairtain a pitch

attitude of 15 degrees. When a

rositive rate of climk is

irdicated and upoen the pilotts

2=018-Rev. 003 24 Jan 1977

command, the copilot will
the landing gear.
the climb,

retract
2ccelerate in
at takeoff EPR, to the

flap retract speed. It is not
necessary t¢ change the . pitch
attitude during flap or slat

retraction., Do not retract the
flaps/slats pricor ro reaching TBD
feet AGL. Do not retract +the flaps

and slats simultaneously, but in
sequence,
Use of takeoff EPR is pexrmitted

for 5 minutes use, however MCT EPR
is normally set atter slat
retraction,

If an immediete maneuvering turn
is required after takeoff,
maintain a 14°9/EXT configuration
in the +turr and do not exceed
maneuyvering angle=-otf-attack,
approximately 14 degrees.,

If sCas8 was
takecoftf, it will automatically
switch +0o rate command/attitude
hold in pitch when the contreol
column is released to detent,
During liftoff, the roll axis will
automatically switch to CWS.

engaged for the

Do not call for +this checklist
until +the flaps and slats are
retracted and other cockpit duties
will not irtertere with
accomplishmernt. Items on this
checklist may be accomplished as

directed by the pilct and the
checklist used as a clean=up
reference. This checklist is not

reguired if the aircraft 1is to
remain in the traffic pattern.

1. Landing Gear = "UP" (CP)
NOTE

2t this time if control
column force is released
the pitch SCzs will
charge to rate command
from takeoff. The roll
changes to rate command

e — s T VA —




from takeoff on
actuation of ground
sense relays.

Nosegear Uplock Test

Observe that IAS iz below 200K<ts.
Press and hold the NOSEGEAR UPLOCK
TEST button. Check that the
nosegear does not free fall,
kelease UPLOCK TEST button.

2. Flaps = “"KETRACTEL" ({(CF)
Flap retractiorn speed is
plus (Flap setting) KIZS.

vz

Slats - "RETRACTEL/LIGHTS OFF"
(CP)

Slat retraction speed is
retraction speed plus 2
the first +two numbers
takeoff weight.

Flap
times
of

4, Spoiler Mode Selector Switch -

BOFF®" (P)

If the spoiler mode
selector switch is not
QOFF, the spoilers will
extend:

a. Spoiler ampl switches
in UNLCCK and reverse
thrust levers
actuated.

Speiler ampl switches
in AUTO, slats exten=
ded and reverse thrust
levers actuated.
hirspeed Source Selector
IISET" (P)

If installed, select the
speed source as reguired by
the Test Card. If required,
extend the trailing cone.

air

Annunciator Panel -
{CP)

"CHECKED"

¥YC=-15"

. knotssmach 0.76

Sectijion II
NOTE

As speed increases

above 140 knots,

the green UPPER

KUDDEF NOT LOCKED

light should go

off.
7. After Takeoff Checklist -

"COMPLETED" (CP)

Descent Enroute
Enroute descents are accomplished
by retarding throttles with
landing gear up and flaps and
glats retracted. Maintain 0.76
MACH until 350 KIAS. This descent
schedule is for preliminaxry use
prior to envelope expansion
including flutter clearance and

maximum range performance testing.

When conditions indicate
a likelihood of encount=-
ering turbulernce, reduce
airspeed to. 265 KIAS

or 0.70 MRCH, whichever
is lower.

Descent Penetration
Irn. flight, +the inboard thrust
reversers may be deployed at
airspeeds wup to 350 knots/mach
0.76 and may be used irn descent,

however, do not exceed 350
(VH/MH) .

NOTE

If only one reverser dede-
ploys, the aircraft has a
tendency to roll wing down
toward the deployed rever-
ser during maneuvering

flight,

When reverse thrust is

2=019=FKev, 003 24 Jan 1977
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Section II

used for descert and the
spoiler mode selector switch
ig not in OFF, the spoiler
-will extend: a. with the
spoiler ampl switches ir
unlock or b. with the
spoiler ampl switches in
AUTC and slat extended,

Advancing the tlhrottles from
forward flight idle, while
thrust reversers are stowing
may cause the thrust rever-
sers to stop in an inter-
mediate position., Verify
that all thrust reverser
lights are cff prior to
advancing the throttles.

Descent

The copilot should obktain the
station altimeter, weather, winds,
temperature and runway conditions
prior to arrival in the
destinaticon traffic area. The FTIE
will compute +he landing speeds
ard complete the TOLD card based
on anticipated landing weight and
the weather informaticn, For
arproach speed during gusty wind

conditions, add one half (1/2) the

reported gust increment {in

knots)}, not to exceed 5 knots, to

the computed viand speed.

1. Cabin Pressurization = NSET"
{CP)
kotate the CABIN AILT knobk
until the CABIN PRESSURE
CONTRQL pointer indicates the
destination field elevation,
The RATE knob indices should
ke aligned,

2. TOLD - M"RECEIVED" (P,CP,FTE)

3, Anti-skid - "“SET" (P)
Piiot check that the anti-skid
switch 1is in ARM and the
runway condition switch is in
the desired position.

2-020~Rev. 003 24 Jan 1977
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5.

10.

11,

Nosewheel Steering -

1] SET"
{CP)
Check that the nosewheel
steering handle 1is in  the
TAKECFF & LAND position.
Radio Altimeters - ngETHe
(F.CP)
Rotate the SET/TEST knob until
the desired height indicates
in the window.
Altimeters =~ "SET" (P,CP)

WARNING

Eltimeters will
be set to station
pressure (QNH}
when cleared to
descer:t through
+the transition

level.
Brake Pressures - M"CHECKEDY
(CP)
Fiight Test Equipment
Configuration = YSET" (FTE)

Seat Belts and Harnesses =

HEFASTENEDY (P,CP,FTE)

Cargo Compartment - WSECURE"
(LM)

Airspeed Source Selector -
ngETn (p)

If installed, rotate airspeed
source selector switch to

position as required by Test
Card.

NOTE

If the selector is
is either BOOM or
CONE, there may be
a difference in
airspeed Letween
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1z,

13.

14,

15.

16,

¥YC=15

the pilot*s and
copilot's airspeed
indicators.

Trailing Cone -

"Retracted"
(FTE) '

If installed

Nav Aids = SET AND CHECKED
(FP,CP)

Pilot briets  copilot on
desired NAV setup and the
copilot then notifies pilot

when configured as
The pilot and
select HOT MIC.

requested,
copilot will

VEM = SET (CP)

Set the desired flight path

angle in the FLIGHT PATH
windows. Set the desired
airspeed irn the EPP SPD
windows., Notify pilot. Pilot

and copilot pull VvAM display
into pesition, as desired.

Crew Briefing = M“COMELETED"
(P)

The pilot will brief on
landing data, type of
approach, missed agpproach

intentions, hazardous terrain,
comm and nav radio set up and
test requiremernts.

NCTE

The pilot may complete
the crew briefing prier
to initiating the
Descent Checklist,

Descent Checklist -
“COMPLETEL" (CP)

NOTE
Descent Checklist

is not completed
until QNH is set

Section 1II.

in altimeters,

BEFORE LANDING/TREFFIC
PATTERN

1.

3,

DLC -~ “WLUTO" (P)
Place the DLC switch in AUTO.
Landing Gear - "DOWN" (CP)

Place the gear handle in DOWN.

While gear is in transit:
gear handle red lights on,
gear and bogie position
indicators - show baberpole.

When gear is down and locked:

off, gear and bogie pesition

indications show - tire and

wheel symbol.

Flaps/Slats - N"STATE
SETTING/EXTY (CP)

Check that the flaps are in

the commanded position and the
slats are extended and notify
the pilot.

SCAS Panel ~ "SET" (CP)
Check that the

configuration for
set,

desired SCAS
ianding is

Spoiler Mode
"LAND" (F)

Selector Switch =

rircraft #1:

Press the LAND spoiler
switchrslight wuntil ARMED is
iliuminated.

Aircraft #2Z:

Rotate the spoiler mode
selector switch to the LaND
positior.

NCOTE

In Rircraft #1, with the
spoiler mode selector
2-021-Rev,

003 24 Jan 1877
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Section II

switch o DIRECT. LIFT

CONT or PTO SPOILER AFM,

the spoilers will ex-
tend during the land=-

ing roll when two sym-
metrical thrust reverse

levers are actuated,
With the 1IAND spoiler

switch/light ARMED con,
the spoilers will extend
automatically on wheel=-

spin up.

YC-15

conducted proceed as follows:

1.

In 2Aircraft #2, with the

spoiler mode selector

switch in L&ND, the spoi-

lers will extend auto=-
matically on wheel spin-

up. 2,
6. Go=Arcund EPR 1N, Bugs =~ SET
(CPF)
If installed, set the EPE and
N1 bugs to the calculated G2
EPF or N1 for the present
conditions.
7. Annunciator Panel = NCHECKED" 3.
(CP)
211 lights should be off
except the green UPPER RUDDEE
NOT LOCKED light which should
be on.
8. Before Landing Checklist -
"COMPLETED" (CP)
GQO=-Z2ZROUND
2 go=around may be initiated at
any position during +the approach 4,
phase at the discretion o¢f the
pilot in command,
NOTE
kefer to Emergency Proce-
dures = Section III for
Go=-Around with one engine
inoperative. :
when a go-around is to be
2-022=-rRev, 003 24 Jan 1977

Announce -
(P}

The pilot will clearly state
his intention to go-around on

"GO~AROUND FLAPSM

the interphone (hot mic).
Copilot rlaces the tlap
control hendle 2 detents less
than the flap setting (i.e.,

if 45° had been selected, then
move the handie to 239 detent;

or if flaps were set at 339
then 14° would be the correct
detent; or 23¢ then 0°/EXT is
correct) .

Throttles (Zl1l) - TAKECFF

(P)
While announcing
the pilo* will simultaneously
advance all four throttles
toward Takeoff power. Do not
refine engine power settings.
Maintain.  wings ievel and
approach pitch attitude.

"Go=-Xround",

Flaps 33¢ or Less = MCLERR TO
ROTATE" (CE)

Copilet wverifies +that flaps
are retracting and announces
HROTATEM &5 the flap indicator

passes 339, If the flaps were
initially at 339 ox less,
copilcot verifies that the
flaps are retractirng and
announces "ROTATE"N, Copilet
now refires throttle settings
to takeoff power.

2ircraft - ROTATE (P)

Wher the copilot ANNOUNCES

"ROTLTE", the pilot rotates at
normal takeoff zrotation rate
to 159 pitch attitude,

NOTE
Do not exceed the

stick shaker angle
of attack.

. - X - — o — —
—— . . e T et e e e e, ENY S S G S T e S S e S S B g e e —— — — - —



.

PR ——— R i S

¥C=-15

5. Announce = "POSITIVE RATE OF
CLIMB" (CP)

" When the copilot affirms the
aircraft has a positive rate
cf climb, he will notify the
pilot.

6, Landing Gear = “UP" (EF)
When directed by +the pilot,
the copilot will retract the
landing gear.

Climb procedures
initiated and an

could be
AFTER TAKECOFF,

CLIMBE or BEFORE LZNDING, TRAFFIC
PATTERN checklist could be called
tor.

APPRORCH ANLC LANDING

There are two general categories
of normal 1landings, conventional
(CTOL) andéd short takectf and
landing {STOL) .

CTOL

APPRORCH - Conventional apgproaches
are flown when operating at CTOL

weights or in a normal jet traffic.

patterrn. CTOL approaches are flown
st 23 or 33 degrees flap extension
depending or aircraft gross weight
or desired traffic pattern
airspeeds at flight path angles up
to 3,5 degrzes. The relationship

between speed and attitude
existing at STOL approach speeds
that provides good alrspeed
contrcel does not exist at these
higher speeds. Greater pilot
attention is required to maintain
the desired approach speed and
flight path angle.

IANDING - The aircraft is landed

at the approach airspeed and pitch
attitude (ro flare). Positive
ground effect becomes apparenrt at
approximately 100 feet AGL, and a
slight thrust reduction is

Section 1II

necessary to land at the desired
touchdown point, Excessive thrust
reduction may result in higher
than normal touchdown sink speed
and too 1little +thrust reduction

will result in float.

STOL

APPROACH = The degree of powered
1ift 1is a function of flap
extension and thrust. As the flaps
are extended, drag and 1ift
increase. The optimum relationship
of flap angle and engire thrust is

a function of gross welight,
altitude, temperature, wind,
flight path angle, and landing

distance available,

STOL approaches are flown at 33 or
45 degree flap extension based
primarily on gross weight and wind
considerations at approach flight
paths greater than 3,5 degrees.
Generally, 4.5 degrees for STOL
gross weights akove 152,000 1lbs
and 6.0 degrees for STOL gross
weights less than 152,000 1lbs.
Lower approach angles are used
with higher weights to avoid
excessive sink rates.

Thrust is the primary control of
flight path angle and pitch
attitude is the primary control of
airspeed. DLC is used for small or
short term flight path and wind
gust corrections. The VAM should
be set for the desired flight path
angle and apprecach speed and will
provide flight path accuracy of
approximately +0.5 degrees. When
established on final approach,
adjust the piteh attitude to
maintain the desired speed and
thrust +to meintair the desired
flight path. Curing the approach,
angle of attack and vertical speed
are primary indications of desired
performance.

The aircraft should be stabilized
on the desired flight path by 200
2=023=Fev,

003 24 Jan 1977



Seétion IT YC=15

foet AGL. on a stabilized & Left Inboard;

Right & | .
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approach, the pitch attitude will
ke between 0 and 4 degrees
depending on gross weight with an
angle of attack of 8 to 1z degrees
boom or 5 to 9 degrees aircraft
system, Long term approach
vertical speed should not exceed
1000 FPM with the exception of the
upper segment of a two (2} segment
approach. Vertical speeds in
excess of 1000 FPM below 100 feet
AGL should be arrested immediately

with application of thrust.
Epproach thrust should nct ke
reduced below 1.2 EPE due to the

acceleration characteristics of
turkofan engines,

LANDING ~ The aircraft is landed
at the approach airspeed and pitch
attitude (no flare). Thrust is not

rcrmally retarded until after
touchdown, If a float is
encountered, thrust should be

reduced slightly. Excessive thrust
reduction will result in higher
than nominal touchdown sink rates,
Nominal touchdown sink rates are
approximately 8 FPS,

Do not rotate the aircraft
during the landing mareuver.
E pitch attitude of 8.5
degrees ANU in combination
with a touchdown sink rate
of 12.5 FPS will result in
att fuselage cargo ramp
contact with the runway.

The ground spoilers may extend in
cne of two ways: :

a. Aircraft #2,
SPOILERS in LAND ox
Aircraft #1 with LENDING
spoilers RARMED ard wheel
spinup. The following
pairs of the forward 4
wheels cause spinup: Right
Inkoard and Gutboard; Left
Inboard & Outkoard; Right

GROUND

2-024-Rev. 003 24 Jan 1977

Left Cutboard.

b. WwWith weight on +the main
landirg gear and two
symmetric reverser levers
placed in idle reverse,

When the reversers are extended,
the four green thrust reverser
extend ({THR REV EXTD) lights will
come on, the reverse interlock
will retract and full reverse
thrust is available, Reverse
thrust may ke applied as required
t0 maximum = continuous thrust,
Thrust reversers may be operated

until +the aircraft
complete stop.

comes tOo &

will
action
wheel

Brake application
the antiskid
maximum
effectiveness without tire
skidding. Wher the aircraft has
slowed to taxi speed, the turnirg
radius can be decreased by placing
the nosewheel steering selector
handie ir TZXX.

activate
providing
braking

OPERATIONAL CONSIDERATIONS

DURING APPECACH AND LANDING
WINDE

Awareness of wind effects is
important to achieve the desired
performance during STOL approaches
and 1landings. At STOL approach
speeds the effects o©f winds are
greater and compernsation is
required to obtain anrd maintain
the desired flight path angle.

The actual wind encountered during
the approach is frequently
differert +than reported due to
time lapse, height of the reported
wind or wind shear. The INS (LTN-
51) displayed winds are an
excellent indication of approach
wind conditions and any
differences Lbetween INS wind and
the reported wind should alert the

— S — — — T S p— Sl —— e s W e S — -
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pilot to wind wariations

during
the approach.

For approacn parameters associated

with wind conditions refer €0
ftigure 2-7.
HEADWINDS = Headwinds decrease

ground speed, air mass flight path
angle and wvertical speed and
requires increased thrust or speed

to maintain a given geometric
flight path angle, Headwind
considerations are based on an
engine failure on £final apgroach

and the thrust availakle. At the
maximum STOL weight  for the
existing temperature and pressure
altitude a 459flap, 6 degree STOL
approach can be conducted 4 engine
or continued with 3 engine
headwinds up to 15 knots,

NOTE

For approach speed with
headwind components less
thzn 5 knots and more than
15 knots, add 5 knots to
the computed VILand speed.

With headwinds greater +than 15
knots, a & degree STCL approach
with 33 flaps can bhe flown with
the same performance as a no-wind,
45 flap approach with increased
three-erngine thrust margins and is
the recommended technique.

For approach speed during gusty
wind conditions, add one half the
reported gust increment {(ir.
knots}, not to exceed 5 knots, *o
the computed VLand speed.

CROSSWINDS ~ Satisfactory CTOL and
S5TCL landing characteristics have
been demonstrated in all sSCAS and
landing flap configurations and
with simulated engine failures
with a crosswind comporent in
excess of 30 Kknots.

irproach crak angles are
considerably higher at STOL speeds

an approach

Section 1II

than for the same wind conditions
at CTOL speeds. The . aircraft
should ke aligned with the runway
at approximately 100 £+ AGL with
the sideslip +technique. At the
crosswing limits {30 knots}
approximately 5 degrees of aileron
and 50% rudd=r will be required to
maintain runway track.

TAIL WINDS ~ Tail winds increase
ground speed, air mass flight path
angle and wvertical speed and
require less thrust to maintain a
given geometric f£light path. Tail
wind considerations are based on
touchdown sink rates. Tail winds
of up tc 10 knots will not result
in touchdown sink rates in excess
of the landing gear limits.

If operational necessity requires
and landing with 3
tail wind in excess of 10 Kknots
and runway stopping distance is
adegquate, the apprecach flight path
angle should ke decreased so that
the stabilized vertical speed on
approach is not over 1000 FPM.

WIND SHEAR = Wind shear is a
change in winrd direction and/or
velocity. Studies have identified
wind boundary layer effects
showing winds shearing out close

to the ground. &t STOL approach
speeds, relatively small wind
shears of 5 to 10 knots affect

aircraft performance that would
not be noticed in CTOL operations.

HEADWIND SHEAF/DECREASING HEADWIND
- In a headwind shear or
decreasing headwind the airspeed
will decrease then slowly
increase, flight path angle and
sink rate will increase. Correct
for the wind/shear effect Ly
increasing thrust +to regain the
desired flight path, If pilot
reaction 1is slow o©r inadequate
thrust is set, a short landing at

higher then nominzl sink speeds
will result.
4=025=Fev., 003 24 Jan 1977
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Section II

TRILWIND SHEAF/DECREASING TAILWIND

- In a tail wind shear or
decreasing tailwind, the airspeed
will increase then  decrease;

flight path angle and
will decrease,
wind/shear
thrust to
tlight path.

sink rate
Corxrect for the
effect with DLC or
regain the desired

NOTE

Under shearing wind condi=-
tions do not chase airspeed,
maintain pitch attitude and
correct glide path errors
with thrust and DLC.

GRCUND EFFECT

Positive ground effects are
apparent in all landing flap
configurations. During CTOL

aprroaches, positive ground effect
is evident as high as 100 feet AGL
and during STOL approaches as high
as 50 feet AGL, and remains
pesitive until +touchdown. During
CTOL approaches, the aircraft wiil
fleat at the approach thrust
level, During STOL approaches, the
positive ground effect will
decrease approach sink rates at &
constant pitch attitude and thrust
level,

HIGH AMBIENT TEMPERATURE

At high amkient temperature
and greater) conditions,

temperatures are considerably
higher than the reported amkient
temperature, As the aircraft
enters ground efiect the increase
ir temperature will result in
decreased thrust, an 1increase in

(90°F
runway

sink rate and a steeper flight
path angle, An increase in thrust
is required +to maintain nominal

sink speed at touchdown. 2 +thrust
reductior of .05 EPR will increase
sink rate by 1 FPS.

2=-026-kev, Q03 24 Jan 1977
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TOUCH & GO/STOP & GO

If a touch and yo or stop and go
landing is desired, accomplish the
following after touchdown and
before go.

1. Flaps = "TARKEOFF" (CP)

The pilot will call for "Flaps
Takeoff." The copilot will
retract +the flaps to the

takeoff position and notify
the pilot,

2. Trim - MSETM® (CP)

3. TOGR - "PFESS" (P)
Pilot presses +the TAKEOFF/GO
ARQUND button. This ensures
the SPOILEEk mode sglector

switch goes to OFF,
down the speilers.

and knocks

4. Spoiler Mode Selector Switch =-
"OFF" (CP)

Check that the spoiler mnode
selector switch is ir OFF,
5. Touch and .Go Checklist -
"COMPLETED" (CP)

TAXI BACK

I1f & taxi back takeoff is desired,
complete the Before Takeoff
Checklist.

AFTER LANDING

This checklist may be accomplished
after taxiing clear of the runway
or prior to clearing the runway
after the aircraft has slowed +o
taxi speed and when good judgement
dictates that +the check can be
accomplished safely.

1. Nosewheel Steering =~ WTAXIN
(P)

2. Flaps - "RETRACTED" (CP}
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Spoiler Mode Selector Swltch -

l "OFF" (P)

4, Landing and Taxi llghts - Hag
REQUIRED" (CP)

5. IFF - W"STANDEY"™ (CP)

6. Cargo Door/kamp - "AS
KEQUIRED" (P,L/M)

7. After Landing Checklist -~
"COMPLETED" (CP)

If another takeoff is to be

accomplished refer to Before

Takeoff Checklist,

ENGINE SHUTDOWN (GROUND}

1.

6,

Parking Brakes - "SET" (P)

PARK 1light should come on,
signifying that the park brake
shutoff valves are closed and
the brakes should hold for at
least 8 hours,

Escape Chute Pin = WINSTALLEDM
(E'TE)

If the chute is
installed.

escape

External Power - "ON" (CP)
Contact ground and have
external pneumatics and
electrical power plugged in.
INS - “AS REQUIRED" (CP,FTE)
Include LTN=-72, if installed.
Plaps/Slats - "450/EXT" (CP)
Fuel Levers - "QFF" (P}
NGTE
Engines #1 and 2

could be shutdown
while awaiting

8.

-Engine

Section II

external elec-
" trical power to
be plugged in.

Inti-collision Lights -
(P)

Life)

Shutdown Checklist =
"COMPLETED" (CP)

BEFORE LEAVING AIRCEAFT

This checklist may be accomplished
by either pjilot. :

6.

NOTE

Before crew
entrance door is
opened, check that
the aircraft is
depressurized by
voice communication
with flight crew
©r by observing

an open: clearview
window, troop jump
door or cargo
"ramp/door.

Wwindshield Defogq - "OFF" (CP)
Pitot Heat - "OFF" (CP)
Fuel Tank Pumps = "OFF" (CP)

Ignition - “OFF" (CP)

Pneumatics = "AS REQUIREDY
{CP})
Unless air conditioning

system is
system off.

t0 be used turn

External Flectrical Ppower -
"AS REQUIRED" = (CP)
Exterrzl Power L & R Bus

Switches - AS REQUIRED (CP)
Aircraft - ®“CHOCKED" (GC)
Parking Brakeg ~ N"OFF" (P}

2+=027-Rev. 003 24 Jan 1977
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10. Radios/IFF - "OFF" (CP)

FTE include the ferry kit, if
installed.

11. Interior and Fxterior Lights -
"AS REQUIREDM (P,CP)

12, Flight Test Equipment
Configuration - WCHECKED"
(FTE) . .

13, Battery = AS REQUIRED (CP)

The battery switch should
remain on while extesrnal power
is plugged in. '

14, Before Leaving 2ircraft
Checklist - COMPLETED (CF)

2-028-Rev. 003 24 Jan 1977
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'EXTERIOR/INTERIOR INSPECTION

.000.-0000.

2 Py XX RRY)

.oozoo-.o-h-oo

'oo*ozoooool

EXTERIOR INSP

1.” NOSE WHEEL WELL "8, AFT FUSE.AND TAIL
2, NOSE AREA AND BOOM 9. LEFTWING
3. FUSELAGE {SIDE AND UNDERSIDE) NOSE TO WING 10.  1AND 2ENGINE NACELLES
4. RT WHEEL POD AND CTR FUSE. 11, LEFT WING LWR SURFACE AND FLAPS
5. RT WING LOWER SURFACE AND FLAPS 12.  LEFTWHEEL POD AND CTR FUSE.
6. 3AND 4 ENGINE NACELLES ' " 13, FUSE.SIDE AND UNDERSIDE
7. RTAWING
INTERIOR INEP

O ot @
2-029-Fev. 001 15 Bug 1975
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MINIMUM TURNING RADIUS AND GROUND CLEARANCE

567 FT
47.3FT
S0BFT
...
) [Ty
22y
34 FT
/
61 DEGREES A
MAX LM
STEERING ANGLE I
CrTy
TOWING ANGLE
51 DEGREES WITH - '
LINKS CONNECTED /
B1.3FT MINIMUM TAXI
TOP OF FUSELAGE STRIP FOR 180° TURN
(VHF ANTENNAY . . ., ... .. 21 FT OIN. )

VERTICAL STABILIZER , ... 43FT4IN.

MINIMUM GROUND CLEARANCE
BOTTOM QOF FUSELAGE
UHF ANTENNA . . .. .. . . .. 100N

PRS-C15-197

Figure 2-2
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Section 1II S ¥YC=-15

NORMAL TAKEOFF — TYPICAL

AFTER DEPARTING THE AIRPORT TRAFFIC AREA
ACCELERATE TO 250 KNOTS, AT 10,000 FEET
ACCELERATE TO ENROUTE CLIMB SPEED,

-.r»t/
FLAP/SLAT RETRACTION: R /M

ACCELERATE IN CLIMB AS FLAPS AND SLATS
RETRACT

;?% MAINTAIN 15 DEGREES PITCH WHILE | 37
ﬂﬂ,,H,ﬂ,,H.,.ﬂf~ﬂ4::=’"‘=:————-——~— ACCELERATING - -

POSITIVE RATE OF CLIMB. e —_—
"GEAR UP,

COPILOT CALLS ~ROTATE

BEGIN ROTATION TOWARD
15 DEGREE PITCH
ATTITUDE

MAINTAIN DIRECTIONAL CONTRGL WITH
RUDDER PEDAL STEERING,

BEFORE TAKEOFF CHECKLIST COMPLETED
APPLY TAKEOFF RATED THRUST /

PR5-C15-215

Figure 2-4

2-032-Rev. 001 15 Aug 1975
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NORMAL VFR LANDING AND GO-AROUND

33° FLAP APPROACH

DESCENT CHECKLIST COMPLETE

_ ' NOTE: IN LEVEL FLIGHT, A PITCH
MANEUVERING DESCENT: ATTITUDE OF APPROXIMATELY

FLAPS 0 DEGREE/SLATS EXTENDED 4DEGREESWILL RESULT IN
MINIMUM MANEUVER SPEED: MINIMUM MANEUVER SPEEDS,

MINIMUM ALTITUDE 800 FEET ABOVE RUNWAY
FLAPS/SLATS —- RETRACT

RETRACT GEAR ON POSITIVE RATE OF CLIMB.
MAINTAIN 15 DEGREES PITCH WHILE
ACCELERATING

NN

GO-AROUND EPR TDGA:
RETRACT FLAPS TO GO-AROUND
SPEED — VR

ROTATE TOWARDS 15 DEGREES PITCH

ENTERING DOWNWIND: ’éa( b
FLAPS 14 DEGREES/SLATS EXTENDED| /%

ABEAM END OF RUNWAY: |
GEAR DOWN

COMPLETE BEFORE
LANDING/TRAFFIC
PATTERN CHECKLIST

[ LY S— |

ON FINAL:
FLAPS 33 DEGREES
THRESHOLD: _ SLATS EXTENDED
50-FOOT HEIGHT MINIMUM % SPEED — VL AND
SPEED - VL AND . DLC — AS REQUIRED

TUBRNING BASE:

FLAPS 33 DEGREES/SLATS EXTENDED

PR5-C15-216-18

Figure 2-5

2~033~Rev, 003 24 Jan 1977
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NORMAL VFR LANDING AND GO-AROUND

45° FLAP APPROACH

DESCENT CHECKLIST COMPLETE

NOTE: IN LEVEL FLIGHT, A

MANEUVERING DESCENT: PITCH ATTITUDE OF
FLAPS 0 DEGREE/SLATS EXTENDED APPROXIMATELY 4 DEGREES
MINIMUM MANEUVER SPEED: WILL RESULT IN MINIMUM

MANEUVER SPEEDS.

MINIMUM ALTITUDE 800 FEET ABOVE RUNWAY
FLAPS/SLATS — RETRACT:

RETRACT GEAR ON POSITIVE RATE OF CLIMB.
MAINTAIN 15 DEGREES PITCH WHILE
ACCELERATING

GO-AROUND EPR TOGA:
RETRACT FLAPS TO 24 DEGREES
SPEED — VR

ROTATE TOWARDS 15 DEGREES PITCH

ENTERING DOWNWIND:
FLAPS 14 DEGREES/SLATS EXTENDED| -

ABEAM END OF RUNWAY:
GEAR DOWN

COMPLETE BEFORE
LANDING/TRAFFIC =
PATTERN CHECKLIST

S

ON FINAL:
FLAPS 45 DEGREES

THRESHOLD: SLATS EXTENDED
50-FOOT HEIGHT MINIMUM |— SPEED — V({ AND
SPEED — V| AND | DLC — AS REQUIRED
L i
ki

TURNING BASE: \
FLAPS 23 DEGREES/SLATS EXTENDED TURNING FINAL:

FLAPS 33 DEGREES/SLATS EXTENDED

PR5-C15-2168

i

Figure 2-6

2=-034-FKev. 003 24 Jan 1977
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INTRODUCT ION

This section contains procedures
to be used when an emergency is
encountered. These procedures are
based on best information
available and will be refined
during the flight test program.
Systems emergencies, particularly
engine systems, are generally well
defined.

Critical items whiich are

capitalized and underlined should
ke conmitted to memory.
Noneritical items are actions that
corntribute to an orderly sequence
of events, Checklist sequences
should normally apply as written,
however, unusual circumstances or
multiple failures may dictate some
variations. In all cases, safety
of flight is the paramount
concern.

Throughout this section the words

"arfected engine", "related pump",

"applicable switch" will not be
used in +the checklist, It is
sssumed that the pilots will know
which item is affected and will
operate the correct unit.

Since it is standard procedure to
reset a MASTER WARNING and MASTEK
CAUTICN light after the cause is
determined, in +this section the
action to reset +the lights will
not be included in the checklist,

In the event that fire, swmoke or
noxious fumes are encountered
inflight, or with a loss of
pressurization at altitudes above
10,000 feet MSL, all crew members
will don oxygen/smoke masks (as
appropriate), select 100% oxygen,
establish communication, contact
and ensure that all other crew
members are aware of the situation
ard requirement for oxygen/smoke
masks,

Section IIX

GENERAL EMERGENCY
PROCEDURES

Emergency Signals

For immediate bkailout, the pilot
will sound the warring siren and
transmit "RAILQUT, BATIOQUT,
BAILOUTY over the intercom.

Crew Coorxrdination

regquires the

AL emergency

coordinated effort of each
cr ewmamber to correct the
condition. Emergency checklist

items will normally ke called for
and accomplished in sequence.
However, peculiar circumstances or
multiple failures may require
modification of published
procedures., Saefety of flight is
the deciding factor,

An emergency Situation may . bke
compounded by premature actions
taken before the indications are
thoroughly analyzed. Emergency
procedures, underlired text
inciuded, should be accomplished
only after +the crewmember has
positively identified the
malfunctioning system and
considered whet affect his actions
will have on aircraft performance.
Chase aircraft and data center
{("X-RAY") should be kept advised
of the test zircraft's status and
emergency procedures accomplished.

After the pilot and copilot
complete the urderlired items and
the pilot calls for the emergency
checklist, the copilot will
silently zreview the underlined
text items for the pilot, call out
any that were missed, and complete
the remainirg items by using
challenge ard response when tasks
are to be performed by the pilot.

A crewmember notirg an engine fire
or failure should announce
location over the intercphone.

3~003-Fkev, 002 20 Feb 1976



Section III

EXCEPTION: During takeoff, if a
condition occurs before GO speed
is reached which would make the
tzkeoff unsafe, the crewmember
observing the condition will call
"REJECTY" on the interphone and the
takeoff will be aborted. The pilot
will silence +the ENG FIRE bell
after identification.

MINIMUM CONTROI. SPEEDS
Ground - 60 Kts
Lir (Flaps 23°) - 84 Kts

ENGINE SEPARATION/SEVERE
LAMAGE

E tire warning may or may not
appear with severe engine damage
Or engine separatiomn.

Emergency Equipment,
Miscellaneous

| Fefer to FO-Z and 3 and Fiqure 1-
l6.

GRCUND OPERATION
EMERGENCIES

ENGINE FIRE ON THE GRQUND

If an engine fire is
if fire is observed
gircraft is on the
ceed as follows:

reported or
while +the
ground, pro=-

1. Fire Shutoff Handle=-MPULLEDHY
()

2. Agent=-=-=-~--"DISCHARGED" (P)

arn additional bottle of fire agent
is available., If fire persists as
indicated by fire warning 1lights
remaining on for 20 seconds,
discharge remaining kottle of fire
agent.

3. Fuel Lever====csco==« OFF (P)
4, Parking Brake======== SET (P)

3-004~Rev, 003 Zz4 Jan 1977
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5., Ground and Crew/
Tower========NOTIFIED (P/CP)

Pilot will notify ground and crew
of the emergency. Copilet will
notify the tower by relaying the
nature of the emergency  and
aircraft number and location.

'If fire still persists:

6., Throttles (All)===«- IDLE (P)

7. Fuel Levers (A1ll)=----OFF (P)

8. Ignition~===-rece-~r- -OFF (F)
9. Battery--=-=-=ss==-=== OFF (P)
10. Crew====-—= EVECURTE ZIRCRAFT
EMERGENCY EVACUATION ON

GROUND

If a condition arises which
warrants emergency evacuation of
the ajrcraft on the ground,

proceed as follcows:

a. The pilot will turn on the
BAILOUT SIREN (if installed),

b. The pilot will direct the
flight compartment crew to
abardon the aircratft+ and the
FTE will relay that command to
the cargo crew, if necessary.

C. Use the appropriate egress
routes depicted in figure 3-1,

Emergency Exits ard
Entrance

kefer to Figure 3-1,
TAKECFF EMERGENCIES

ENGINE FEILURE/FIkE, TAKEOQFF
CONTINUED -~ GENEERAL

fajiluresfire occurs
passing GO speed, the

If an engine
after




takeoff should ke continued,
Contreol with an engine failure orn
take=-0ff 1is convertional. The
girplane is flown as it would ke
with all engines operating:
leveling the wings with lateral
control and controlling heading
with the rudder., Although there is
sufficient control to balance
raximum three-engine thrust
asymmetries to speeds below the
three=-engine stall speed, care
should ke exercised to waintain
speed because contrcol does become
more critical at low speeds.
Performance data generated by
analysis indicates that gear drag
is not critical +to© three-engine
takeoff performance. Theretore,
the gear may be retained in
takeorf configuratior during climb
and checklist procedures, at the
riiot's discretion,

Advancing the throttles
beyond takeoff-rated EPKR
can result in overspeed
and possible engine
failure,.

ENGINE FLAMEOUT, TAKECQFF

CONTINUED
1. Ignition=--=--e=--- MOYED" (P)

Maintain control and contirniue
takeoff using normal procedures.
The ENGINE SHUTDOWN CHECKLIST may
be deferred, at the pilot's
discretion, until reaching & safe
altitude.

Z. Refer to ENGINE SHUTDOWN
Checklist,

ENGINE FAILURE/FIRE, TAKEOIXF
CONTINUED

Lt the pilot's discretion, these
checklist procedures may be
delayed until the takeoff is
completed and the eircraft is at a

YC=-15 Section III

safe altitude.
1. Throttle=-e--=--—- ~=WIDLE" (P)

If fire indications go off when
the throttle is retarded, engine
operation may ke continued at idle
during an emergency return and
landing. If fire indications
remain on, proceed with this
procedure,

2. Fire shutoff Handle-“PULLED"
(CP)

The pilot will state which fire
handle the copileot is to pull.

3. Agent----=--~"DISCHARGED" (CP)

If fire indications continue for
30 seconds more, discharge
remaining agent.

4, Refer to ENGINE SHUTDCWN
Checklist,

ARBORT PROCEDURES
During an aborted takeoff, it is

desireable tTo apply forward
pressure on the control column

increasing nosewheel steering
effectiveness., The piloct willi
concentrate his effort on
maintaining directionsil control

while stopping the aircraft on the

remaining rurway, using the
following procedure:

1. Throttles=-===--==esne==- IDLE
2. PBrakegv===wemcc=o=- AS REQUIRED

3. Reverse Thrust---AS REQUIRED

Apply reverse thrust as required
within limits of directional
control and runway conditions,
Power applications up to maximum
continuous thrust are permissible
if conditions warrant.

CONTROL CHARACTERISTICS

3-005-Rev. 001 15 Rug 1975



Section III
AFTER LOSS OF AN ENGINE

If an engine fails during the
takeoff ground roll, the aircraft
will yaw and bank toward the dead
engine, If failure occurs prior to
decision speed, the initial
alrcraft response will diminish as
the engines are retarded to idle,
and the engine reverse levers are
rlaced in the reverse idle detent.

The pilot should anticipate
failure of the affected engine
reverser to deploy due to engine
or associated hydraulic system

failure, Failure to deploy will be
annunciated by an amker THR REV
UNLKD LIGHT and the green THR REV
EXT light not on. In addition, the
reverser lever will ke restrained
at the idle reverse detent
position,

Fuil allowable reverse
the remaining engines
centrollable with
nosewheel steering. on runway
surfaces which reduce nosewheel
steering effectiveness, high
reverse thrust should be applied
symmetrically.

Loss of No. 1 engine will

result in loss of nose~
wheel steering,

thrust on
will be
effective

If engine failure occurs after V1,

the aircraft will wvaw and bank
toward the failed engine. Full
rudder will provide a mwinimum
control speed well below decisjion

speed.

rileron deflection will compensate
for the lift asymmetry and augment
directicnal control. Eotation at
VE should be in the same manner as
for & normal four engire takeoff.

NOTE

3-006=-Rev. 003 Z4 Jan 1977
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Takeoff procedures are pre=-
dicated on loss of any
ergire, Takecoff rotation
is to 15 degree pitch
attitude., With all engines
operatirg the aircraft
will lift off as the nose
attitude passes through
approximately 10 degrees.
With an engine failed,
lift off will occur at
approximately thirteen
degrees nose up attitude.

Premature or over~-rotation
may result in contact of
the wheel mcunted on the
ramp and delayed lift off.

A8 the aircraft lifts off and SC2AS

switches to the initial climb
modes, the vyaw SCAS in BETA
command will hold gzero yaw rate
and near zero sideslip.

The additional rudder pedal
deflection to hold <the "halln

centered can be trimmed out with
the manual rudder trim knob.

NOTE

Failure of No. 1 engine
may result in loss of:

L Spoiler No. 2
(approximately 25% LWD
rolling moment)

Nose Wheel Steering

Forward Brakes and
anti=-skid.

Larding Gear Retraction
(free fall extension
reguired)

Failure of No. Z engine
may result in loss of:

Spoiler L No. 3 (approxi-




‘mately 25% LWD rolling
moment)

L aileron SC2S {(half
gain)

lower rudder SCAS (half
YAW SCAS)

Failure of No. 3 engine
may result in loss of:

Spoiler Rk No, 3 (appxoxi?
mately 25% RWD roiling -
moment)

K Rileron SCAS (half
gain)

Upper Rudder SCAS (half
YAW SCAS)

Failure of No. 4 engine
may result in loss of:

Spoiler R No. 2
{approximately 25% EWD
rolliing moment) '

Horizontal Stabilizer
Trim (altn eiectric
trim available)

Aft Brakes
Troop and Cargo/Ramp DoOrs

loss of either forward .or att
krakes does not affect directional
controlliability of the aircraft.

INFLIGHT EMERGENCIES

ENGINE FAILURE/FIKE
INFLIGHT

If an engine failuresfire occurs
which requires immediate shutdown,
use this checklist. Engine
shutdowns made to prevent damage
or avoid failure should ke made
using the ENGINE SHUTDOWN
checklist. Verify that the
affected engine has keen correctly

YC=15

8,
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identified., All items refer to the
affected engine.

NOTE

A fire warning may
or may not appear
with severe engine
damage or engine

separation.

1. Throttle==cee=-v=- "IDLE" (P)

2. Fire Shutoff Handle-"PULLED"
{CP)

3. Agent==e===MDISCHARGED" (CPF)

1f fire indications continue for

30 seconds, discharge the

remaining agent.

4. Fuel Leverw========- OFF (CP)

5. Fuel Tank Pumps===== OFF (CP)

Fuel tank punmps and fuel crossfeed
may be used as required,

6. Eng Hydraulic Pump--OFF (CP)
Check hydraulic system quantity.
If normal, auxiliary hydraulic
pump may be used as required,

7. Generator=-—=vw—====xeca OFF (P)
Engine FailuresFire
Checklist=======WCOMPLETED" (CP)
ENGINE SHUTDOWN

1. Throttle

(CF)

2. TFuel Lever-

(CP)

3, Fuel Tank Pumps----=-0FF (CP)

4, Rux Hydraulic Pump---ON (CP)

Check hydraulic quantity. 1f
normal, place respective AUX PUMP
switch ON and verifty system
pressure.
B‘OOT-RGV.
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T,

-

verify that the aux generator has
taken the load of the
generator,

Generator-—~===--- -=-==0FF (F}

loads are within limits.

6.

Engine Shutdown

Checklist=~=w==-= "COMPLETED" (CP)

NOTE

If fuel crossfeed
operation is re-
quired, the affec-
ted engine tank
pumps may be used.

AIRSTAKT (ENGINE KESTART)

The engine start envelope (figure
3«5} shows the altitude and. speed
envelope in which windmilling
airstarts should normally
successful.
1. Throttle--—==-==>--=- IDLE (CP)
2. Fuel Lever-~=-—=mm==-- CFF (CP)
3. Fire Shutoff Handle---STOWED
(CP)
4, Fuel Tank Pumps-=~==-=-0ON (CP)
5. Airspeed =====-= WITHIN LIMITS
(pexr Fig., 3-5)
6. RPM (N1 and N2) ---INDICATING
The ENG STLRT switches
should not be used in-
£light as damage to
the starter/engine may
occur, '
7. ©il Pressuyg=====-= INDICATING
8., Jgnitione=-=-===-= "OVED" (P)

Duty cycle for override position
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inoperative
Confirm that electrical

and. AC load

ON, 23 Min. OFF.

is: 2 Min. ON, 3 Min. OFF, 2 Min. .

9, PFuel Lever==—=-=-me- "ON" {P)
NOTE

If EGT and RPM do not
rise within 20 seconds
atter the fuel lever has
been place in the ON
position, discontinue
airstart. Shutdown
engine in accordance
with ENGINE SHUTDOWN
checklist,

after successful airstart:

10. Engine Instruments---CHECRED
{P, CP)

Check +the engine generator (if
applicable)} is on  the line,
voltage and frequency are normal
distribution is
normal.

11. Ignition----AS REQUIRED (CP)

12. Hydraulic System?---~CHECKED
(CF)

13. Airstart .
Checklist======= “COMPLETED" ({(CP)

FOUR ENGINE FLAMEQUT

2 simaitanecus loss of all four
engines is improbable except for
fuel starvation or possibly during
operation at unusual attitudes as
in a spin or deep stall condition.
Complete electrical failure at
high altitude resulting in the
loss of all fuel tank pumps should
not result ir flameout. In the
event of loss of all engines in a
controlled flight condition,
proceed as follows:

1. Alrspeede=====wwwes===a|50 Kts |

provide | .

Maintain 150 Xnots to



sufficient windmill RPM for
hydraulic power and for airstart.
Minimize control inputs and
maneuvering,

2. Emergency Power==----- ON ({P)
3. Ignition-=<=====—ecc-=- OVED (P)

4., Throttlegs-~-—=~- ~~=-=IDLE (P}

5. Fuel Tank Pumps~-~-ALL ON (CP)
6. Fuel Crossfeeds=----0OPEN (CP)
NOTE

Step & will have no

effect until an engine

with a generator restarts,
When an operative engine generator
is on-line, restart remaining
engines using AIRSTART checklist,

7. Lande=eco=a-= ~e=-=~AT NEAREST
SUITRBLE AIRPORT

EAILOUT PROCEDURE

If possible reduce airspeed to
less than 200 knots and descerd to

an altitude where supplemental
OXygern is not required.
Depressurize the aircraft.

Cconsider alternate exits, To use
the escape chute in Aircraft #1
proceed as follows:

&. Give the bailout warning over

ICs and sound the Lailout
siren.

k. Place the RARKM escape chute
switch in  ARM., Both amber

lights should come on.

¢. Place the DEPLQOY escape
switch in DEPLOY.

chute

NOTE

A 3 second time delay
is incorporated in the

appropriate) and

Sectior. III

door opening sequence
after the deploy
switch is in DEPLOY.

If the escape chute interior door
{Iron grate) is ot open, use the
secondary escape chute Arm &
Deploy switches.

If the secondary switches do not
work, pull the door release handle
or "T" handle to manually open the
doors.

If these handles do not work, use

the bolt cutter stowed on the

right side of the escape chute, to

cut the long trelt or cable,

d. Crew Evacuate the aircraft.
NOTE

Wear a helmet, exit feet
first with arms folded.

In Aircraft #Z TBD

CARGO AREA FIEKE

Any crewmember discovering a fire
will immediately notify the pilot
of the nature and origin of the
fire. Proceed as follows:

1. Crews===m-m==—=- WAZLERTED" (P)

Notify <crew of
emergency.

nature of

2. Oxyger/snoke
Masks==m====="ON/100%" (ALL)

Pilot shall direct all crewmembers
to don oxygen/smoke masks {as
select 100
percent OXYygen on their
regulators. Those using walk-
around/portable - oxygen bottles
should select 100% on the bottle
regulatox.

bs directed by the pilot, all
crawmembers not engaged in control
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of the aircraft shall proceed to
fight the fire. The flight test
engineer will maintain liaison
with the pilot,

3., Pressurization--DEPRESSURIZE
(P,CP)

NOTE

To eliminate smoke and
fumes, refer to SMOKE AND
FUME ELIMINATION checklist,
as required.

4, Descend~===-=-AS REQUIREL (P)
Descend and land at the nearest
suitable airport as soon as
practical

5. Cargc Area Fire
Checklist===w=-- "COMPLETED" (CP)

EIECTRICAL FIRE

If a fire is determined to be of
electrical origin, rerform the
following procedure attempting to
isolate the faulty circuit:

1. Oxygen Masks=-=--ON/100% (ZLL)

2. DC Bus X Tie-======= OPEN (P}
3. R Aux Pwr--eemeaw---- OFF (P)
4. R GEN==wwwe-mcoc—eaa- OFF (P)

If smokesfire stop, checklist
complete (refer to F0~6 and FO~7
for items affected with dead
fbuses).

If smokes/fire continues, proceed:

5. R GEN=-~-==m--ecawo- ~-=ON {P)
€. R AUX PWr-======--—- NOEM (P)
7. L Aux Pwr====== r--—;—OFF (P}
8, L GEN-=—=ww==sacauc—oo CFF (P)

3-010~Rev. 001 15 Zug 1975
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NOTE

With the LEFT AC bus
dead, the avionics fan
will stop and the air
distribution for the
instruments will stop.
This could cause an
increase of smoke
andsor fumes in the
cockpit.

If smokersfire stops, checklist
complete (refer to F0=6 and -7 for
items affected with dead buses),

If smokesfire cortinues, proceed:
9, L GEN==-===eccesao——oo ON (P}
10. L Aux Pwr switch----NOEM (P)

11. EMER BUS FEED (L&R)
CBYS=~=ccscconmnan OPEN (FTE)

Circuit breskers are on the EPC
below the GEN BUS CP panel
(2P-11 and AR-11).

If smokesfire stops, checklist
complete (refer to FO=-7 for items
affected with dead EMER BUS).

If smokesfire continues, proceed:

12. EMER BUS FEED (L&R)
CB!'gem=mmmm-= ~~===CLOSE (FTE)

13. BATTERY BUS FEED (3)
CB'S====m==e=e-===QOPEN (¥TE)

Circuit breakers are on EPC below
the GEN BUS CE panel (AP-12 and
AR=-12 and one CE under the
stairway beside the battery).

If the smoke/fire stops, checklist
complete: {refer to FO0-7 for
items affected with dead BATTERY
RUS) .

If +he smokesfire
proceed:

continues,
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14, BRTTEKY BUS FEED (3)
CBYg======m ~—====CLOSE (FTE)

15. BATTERY DIRECT
FEED CB=w=========QPEN (FTE)

circuit breaker is under the
stairway beside the battery.

1f smokesfire stops,
checklist complete,.

WING FIRE

The wing is not visible from the
flight compartment seats. If a
wing tire is reported, the pilot
shall attempt +to determine its
exact location and any indications
of structural damage.

If the fire cannot be
extinguished, land as soon as
possible, using forced landing or
ditching procedures, abandon the
aircraft. Increasing airspeed
above 250 knots may aid in
extinguishing the fire., The pilot
should minimize maneuvering lcads
due to possible structural
failure.

1. Fuel X=---Feeds (ALL)~~CLOSED

{CP)

2. Fuel Tank Pumpge-==- OFF (CP)
{Af fected Wing)

3. Generator(s]-------Q-CFF {P)
(Lffected Wing)

4, Pneumatics=ee==w=—==- CFF (P)

5. Bydraulics===~=<«CHECKED, OFF
(CP)

Check hydraulic system gquantities
for fluid loss. Turn off hydraulic
pumps for any system in affected
wing that shows fluid loss.

If the fire extinguishes,

: perform
the following:

Section III

6. Generator(s)-v~—=-——=- ON (CP}

Turn genefators on only after
determining that they did not
cause the fire.

7. Pneumatics----=AIR COND (CP)

Reinstate pressurization ornly
after determinirg that bleed air
was not the cause of the fire.

8. Lang==-=-=--A3 SOCN AS POSSIRLE

Minimize maneuvering and landing
loads, make a CTOL approach
using small flap settings; do
not use DIC or ground spoilers;
minimize use of thrust
reversers.,

" ATR CONDITIONING SMOKE

This procedure will be used <o
eliminate smoke and fumes
emanating from +he enginre Ekleed
system or the air conditioning
unit.

1. Oxygen Masks=-"ON/10CR"™ (ALL)

2. Pneumaticg==—====~== QFF (CP)

Check the PNEU PRESS indicator for
zero pressure reading,

NOTE

Turnirg cff the

pneumatics will

result in loss

of cabin

pressurization.
3. Descend=-=~== AS REQUIRED (P)
If the smoke or fumes persist and
the PNEU PRESS gauge does not drop
to zero pressure,
4, Engine #3-==—=--- SHUTDOWN (P}

Refer to ENGINE SHUTDOWN Check-
list Return to base.

3~-011~Kev. 002 20 Feb 1976
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If the smoke or fumes have stopped
entering the «<¢abin, leave the
prneumatics o©ff, descend +to an
altitude not requiring oxygen and
return to base., Fesidual smoke and
fumes may ke eliminated from +the
cabin by opening the clearview
windows. Eefer to SMOKE 2ZND FUME
ELIMINATION checklist.

SMOKE AND FUME ELIMINATICON
1. Oxygen Masks-ON/100% (ALL)

The pilot shall direct all
crewmembers to don oxygen mask and

smoke goggles or use smoke mask
(as applicable) and to select 100
percent on their oXygen

requiators. The smoke masks may be
purged after donning by
momentarily holding +the oxygen
regulator EMERGENCY LEVER in the
TEST position.

2. Crew Comm--ESTABLISHED (LLL})

3. VPressure~-~LCEPRESSURIZE {(CP)
Efter the agircraft is
depressurized, place the CABIN
VRELVE switch in OPEN.

4, Configuration=-=---SET
If Smoke is in the
cempartment preceed:

(CP/1M)
flight

This procedure is designed to
provide the flight crew visibility
inside and outside ‘+the flight
compartment adequate for control
ot the aircraft and visusl
emergency landing.

5. Reduce the airspeed +o 200
knots or less,
6. Open the clearview window and

flight compartment door.
NOTE

The clearview window
could be opened at 250
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knots however the noise
level is very high. The
windows will not open
with the aircraft pres-
surized.

7. Maintain arn zirspeed to reduce

flight compartment noise
levels with the clearview
window oper. and still retain

adequate maneuvering margin.
NOTE

1f the cargo door/ramp
is open with & clear-
view window opern, the
flow of air through the
flight compartment will
be greatly increased.

If Smoke is in the Cargo

Compartment proceed:

8. FReduce the airspeed to
approximately 150 knots, and

the altitude as necessary for
unpressurized flight.

9. Extend enough flaps to
maintair a safe zairspeed and
then opern the cargo door/ramp

and troop jump doox,
NOTE

Troop jump 4oor open
limitztion is 150 knots.
Cargo door/ramp Open
limitation is 200 knots.

With & gross weight
above 206,000 pounds do
not open the troop door
because the maneuvering
speed is greater than
the docor opening speed,
With grossweights less
than 206,000 pounds,
extend the flaps in ac-
cordance with the struc-
tual limitations.

RAPID LOSS OF PEESSURIZATION
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The aircraft is pressurized with
hleed air from $3 engire
controlled by the PNEUMATICS
switch and +the air conditioning
and pressurization unit. Rapid
loss of pressurization could be
caused by:

a. #3 engine flameocuts/failure,

b. Duct failure,
pylen or wing.

in +the engine

c. Cabin
: failure.

pressure controller

d. Ramprdoor/excape chute open.
e, Fuselage structural failure.

Procedures to be followed will be
determined by the crew's
assessment of the wost rrobable
cause of the depressurization.

a. Oxygen Masks==-=ON/100% (ALL)

b, If the pressurizaticn loss is
the result of #3 engine
failure or flameout, descend
to an altitude not requiring
oxygen. If the engine cannot
be restarted, place the
PNEUMATICS switch off,

c. If the pressurization loss is
the result of a duct failure
as evidenced by the MASTER
WARNING light; and applicable
duct fail light c¢oring on,
refer to the #3 PYLON DUCT
FLILURE or DUCT FATILURE
checklist,as applicable.

d. It the pressurization loss is
the result of a rressure
controller failure, verify
that the PNEUMATICS switch is
on and attempt to regain
pressurization thru manual
cperation of the cabin
pressure controller, If manual
operation is not successful,

Secticon IIX

place the PNEUMATIC switch off
and descend to an altitude not
requiring oxygen.

e, If the pressurization loss is
the result of a ramp/door open
condition as evidenced ty the
MASTER CAUTICN lights and DOOR
NOT LOCKED anrunciation or if
it is the result of structural
failure, place the PNEUMATICS
switch <o¢ff. Descend <to an
altitude rot requiring oxygen.

#3 PYLON DUCT FRILURE

L bleed air overpressure condition
in the #3 Pylon Duct is evidenced
by the #3 PYLON DUCT FAIL 1light
and MASTER WRARNING lights coming
on. Proceed as follows:

1. Pheumaticg======= ~="QFF" (P)

NOTE

The PNEU PRESS indicator
should decrease to zero,
This action shuts off the
source of pressurization
and cabin alititude will
increase.

2. ENGINE #3-=-=== YSHUTDOWN" (P)
Refer to ENGINE SHUTDOWN checklist
3. Descend to an altitude not
requiring oxygen and land as soon
as practical.
DUCT FAILURE
An overtemp condition in the wing
leading edge caused by a
airconditioning and pressurization
duct failure is evidenced by the
DUCT FAIL light and MASTER WARNING
lights coming on. Proceed as
follows:
1. Pneumaticg===ee==e=UOFFit (P}
NOTE

3=013=-Fkev, 002 20 Feb 1976
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The PNEU PRESS indicator
should decrease t¢ zero.
This DUCT F2IL light on
also signals the pressure
regulator valve to close
shutting off bleed air
and cabin altitude will
increase.

2. Descend to an altitude not
requiring oxygen and land as soon
a&s practical.

3. Pneu Press--CHECKED ZERO (P}
4. DUCT FAIL lighte----- COFF (F)

If the PNEU PRESS dindicator is
zero and the DUCT FRIL 1light is
off, #3 engine may be operated
rormally. Monitor the PNEU PRESS
indicator during descent and
landing. Checklist complete.

If the PNEU PRESS irdicator is rnot
zero, or the light is not off
after 30 seconds,

5. Erginge #3==«=«==SHUTDOWN (P)

Kefer to ENGINE SHUTDOWN

Checklist.

Prolonged operation with
the DUCT FAIL light on
could result in struc-
tural damsge to the wing
due to exposure to high
temperatures,

EMERGENCY DESCENT

2 high-rate descent from altitude
may kLe necessitated by such
emergencies as loss of cabin
pressure, structural failure or
fire. The cause of +the emergency
mest be considered before
attempting a high-rate descent.
For instance, if a caktin rressure
loss 1s due to structural failure,
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a maximum rate descent may be more
serious than operating
unpressurized at altitude. The
pilot must consider the emergency,
and modify the descent
accordingly. To accomplish . a
maximum rate descent, proceed as

follows:
1. Crow==«-- o ALERTED (P}
2. Pressurization~=w==-- SET (CP}

If the pressurization is malfunce-
tioning in AUTO, use manual,

3. Throttles=---IDLE REVERSE (P)
NOTE

keverse power may be
used up to infiight
thrust reverse stops;
but do not exceed 1.4
EPK.

4, ERirspeed=w«-«- 350K/.76 M MAX

5. IFFP========- +e=~-====FEMER (CP)
Mode 3A=7700

6. Traffic (TEST)
Control-—==-=---s~won- EDVISE

ENGINE THRUST REVERSER

JAMMED

A thrust reverser jams in a
partially or fully deployed
position and stowing of the
reverser is desired., Proces=d:

1., Shutdown: the engine.

2. Attempt to stow the thrust
reverser using the appropriate
auxiliarxry hydraulic pump.

2a. If thrust
{ail thrust reverser
lights off), restart
erginre. Do not use
reverser.

reverseyry SsStows
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2b., If +thrust reverser does
not stow, continue with
engine shutdown.

NOTE

If #3 thrust reverser

is jammed in a parti-

ally or fully deployed
position, consider the
operational situation

as pressurization and

air conditioning will

be lost when engine #3
is shutdown.

DOOR OPEN CEUTION, INFLIGHT
if a door opens infiight as

evidenced by the DOOR NOT LOCKED
light, MASTEK CAUTION lights, and

applicable 1light on FTE panel,

procesd as follows:

1., Pressurizstion---=-=---- REDUCE
(CP)

Feduce the pressurization until
the DOCR NOT LOCKEL light goes
off. Continue tflight in a status
that will maintain the light off.
2dvise all crewmembers stationed
irn the cargo area to¢ put on para-
chutes and exercise cautior when
working in the area near the msl-
functioning door.

LANLDING EMERGENCIES

FORCEL IANLCING

The following procedures are
grplicable to a landing with gear

retracted or a forced landing at
any place other than a prepared

landing area. Landing gear should
be extended for a forced landing
on unprepared surface. Approach

and landing should be accomplished
utilizing conventicnal speeds and
flapsslat configuration for a
nominal three degree approach
path. Complete the FORCED LANDING
CHECKLIST, If time permits and if
the situation warrants, a

Section III
clearview window may be opened
inflight to preclude jammed window
preventing crew egress,

1. Crew===-====-=-=-3LERTED (P)
Direct crew to prepare for forced
landing. Brief on procedures to be
followed durirg and immediately
following landirg.

2. Pneumatics==—====--= QFF {(CP)

3. Pressurization==-DEPRESSURIZE
(CP)

wWhen forced landing is imminent:
., Gear (if possible)-DOWN (CP)
Copilot will

extend gear at

pilett's command. If a gear up
landing is to ke made, open the
LANDING GEAF WARNING circuit

breaker (V-16).

5. Flaps/sSlats--"STATE SETTING"
(CP)

Pilot will direct copilot +to set
final flaps.

6. Spoilers——=eewemcaao OFF (CP}
7. Fuel Tank Pumpse==~~=0FF {(CP}

8, Fimnal
Warning==---=-=----="BRACE FOR
IMPACTY (F)

After touchdown:

9, Fire Shutoff
Handles (4)=-+=="PULLED"

(CP)
10. Battery----- +==—==--=0OFF (CP)
11. Crew==-----EVACULTE AIFCRAFT
DITCHING

Fefer to FORCED IANDING CHECKLIST.
Ditch with gear UP, clearview
windows CLOSED.
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LEANDING WITH ONE OF MOCRE
ENGINES INOPERATIVE

Sufricient control exists in alil
configurations to balance maximum
thrust asymmetries associated with
one inoperative engine to below
the corresponding full-thrust
three-engine stall speed, It is
possible to maintain course with
the wings level to below the stall

speed, The asymmetric  thrust
control procedure simply consists
of leveling the wings with the

ailerons and using the rudder as
necessary to control heading.

SCAS operation will tend +o mask
engine failures so the first
manifestation of an engine failure
during a STOL approach may be the
resulting increased sink rate and
glide path angle accompanied by a
slight rolling and yawing motion
irnto the failed engine. FPositive
DIC and increased thrust should be
applied in the neormal course of
events =aven bhefore +the engine
failure is recognized as such. The
appreoach can be continued with the
same speed and flap deflection if
the aircratft is not low or slow;
nowever, if the speed gets low or
the aircraft falls below the
intended flight path a go-around
should be initiated immediately.,
Refer +o Go=Zround with engine
failed,

THEEE ENGINE
IENDING

APPRCECH AND

In the event of an actual failure
of an engine during the prototype
test program, the flight will be
terminated and it is recommended
that the aircraft will be returned
for a conventional 23 degree flap,
3 degree approach and landing., In
the event #1 hydraulic system is
inoperative and strong or gusty
crosswinds exist, the pilot should
consider wuse of a lakebeed orx
3-016-Rev.
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runway into the wind as
appropriate {rio nosewheel
steering).

TWO ENGINE APPROACH ZND

LANDING

Landing with different
combinations of engines requires
consideration of those components
and systems that are incoperative.

In general, all control surfaces
will have half of the hinge moment

capability with two engines
inoperative,

All three axes of SCAS will ke
affected with dual engine failure

since aux hydraulic pumps are not
capable of handling all the
anticipated hydraulic poweyr
denands, Loss of engines 2 and 3
or 3 and 4 (generators) will
result in loss of RIGHT AC bus,
lLoss of erngires 2 and H
{(generators) will result in loss

of LEFT AC bus.

Two-engine out landings will be made with
flaps retracted and slats extended, if
operable. Using the main runway or a
lakebed runway, the minimum speed on
final approach should be the 0°/Ext land-
ing speed greater than 130 KIAS in Ship ]
or areater than 150 KIAS in Ship 2. With
slats retracted, add 20 knots to the
slats extended approach sneed,

Unlock the upper rudder prior to the
approach and minimize roll, sideslip and
aileron usage durinn the aporoach,

Proceed &s follows if
restart engires:

unable to

1. ENGINE SHUTDOWN Checklist
{(as appropriate}=-"COMPLETED"
(CF)
2, DC X=TIE===ww==s==CLOSED (CP)

3. Aux Hydraulic Pumps,
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affected engineg=-=== ON (CP)

NOTE

If engines 2 and 3 are
inoperative, #3 aux hyd
pump will be iroperative.
If engine 2 and 4 are
inoperative, #1 and 2
aux hyd puamps are inop-
erative., If engine 3
and 4 are inoperative,
aux hyd pumps #3 and 4
are inoperative.

4, Landing gear~---- "DOWN" ({CP)

5. Slats~~=====- "Extended" (CP)

6., Upper Rudder=----- Unlock (P)

Check slat extend 1light, if not
cn, check slat disagree
arnunciater light. If both are off
and no abnormal lateral +trim is
r.oted perform visual check. Fly a
no-slat no-flap pattern,

If the glats will not extend,
20 knots 0 the above
sreeds.

add
approach

7. Touchdown and Foll Cut

ad. FReverse Thrust===== —e=lS
Required

Place all reverse levers +o the
reverse idle interlock., Only those
reversers with hydraulic power
will be operable. &apply reverse
thrust symmetrically.

P. BrakeS===e-wcacaaa-zppPpPLY

Either hydraulic system 1 or U

wili provide full braking
capability. Avoid rapid or heavy
anti-skid cycling by a steady
pedal pressure and a smooth

deceleration,

¢. Directional
ContrQl====eswe=pmaintain

Section III

In the event of loss of hydraulic
system 1, directional control can
be maintained by rudder and
appropriate wheel braking. Banking
will assist in maintaining
directicnal corntrol.

GO ARQUND WITH ONE OR MORE
ENGINES INOPERATIVE -~
ENGINE FAILUEE ON APPROARCH

The control surfaces are designed
to provide a rno-wind, rudder only,
ground minimum control speed of €3
knots, & three engine
control speed in takeoff=-go-around
and landing configuration of 73
knots,

NOTE

Engines will not be shut-
off to practice engine out
approaches. An engine at
1.7 EPR will provide suit-
able simulation without the
risks associated with addi-
tional unplanned failures,

When conducting a simulated engine
inoperative approach (inop engire
at idle RPM),; actual failure of
another engine can result in an
excessive sink rate during the
recovery until the idling engine
spools up to takeoff RPM. The most
critical condition would be an
engine failure on the same side as

the simulated failure (i.e., 2 out
on one side). :

Since altitude loss and an
increase in sink speed can te
significantly reduced by a

reduction in enginre spool up time,
the idling engire minimum EPE will
be 1.1 below 200 feet AGL. This
limitation which may be waived
during specific tests, will reduce
the resks without adversely
affecting evaluation or training.

3=017=Fev, 003 24 Jan 1977

minimum

S B et e B e S S e e S B T e T SEA e e P g G e p— AL T BN - S e S S —



— N . E m— e e — - W S m— . s Sl -
e S s e m— . e M —— - . g S W E e e S e A S Sl - — — - :

Section IIX
NOTE

Maintaining the idling
engine EPR of 1.1 will
reduce the spool up time
50%. The effects on the
flight path are compar-
able to a2 light wind-
shear of 5 knots.

GO~AROUND WITH ENGINE FAIIED

For a simulated engine inoperative
go=around the pilot will retard
the desivred throttle to
approximately 1.1 EPRE.

When a gc=around with an engine
inoperativesengine failure on
approach is to be conducted
rroceed as follows:

1. Announce~=-=-"Go Around FIaPps®
(P)

Ccpilot places +the flap control
handle to 2 detents less than the
ftlap setting (i.e., if 459 had

been selected, then move handle to

23° detent; or if flars were set
gt 33° <then 14° would ke the
correct detent; or 239 then 0°/EXT

is correct).

2. Throttles (All)=-=~"TAKEOFF"
(¥)

While announcing "go-around", +the
pilot will simultanecusly advance
a1l four throttles toward +takeoff
power, Do not refire engine power
setting. Maintain wings level and
appreoach pitch attitude.

3., Flaps 33° or less="CLEAER TO

ROTATE" (CP)
Copilot verifies +that flaps are
retracting and announce M“ROTATE"

as flap indication passes 33°., If
the flars were initially at 339 or
less, copilot wverifies +that the
flaps are retracting and announces
"Rotate”, Copilot nLow refines
3-018-Rev,.
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throttle settings TO takeoft
power.

4. Aircrafte----=----- ROTETE (P)
wWhen the copilot announces
"rotate", +the pilot rotates at
normal takeoff rotation rate to

159 pitch attitude.
NOTE

Do not exceed stick shaker
angle-of-attack.

5. ANNOUNCE====== *POSITIVE RATE
OF CLIMBM (CP)

Wherr the copilot
aircraft has &
climb,

affirms the
positive xrate of
he will notify the pilot.

6. Landing gear-=---===- "UEY (P)

When directed by the
copilot will place
gear control handle
poesition,

pilot, the
the landing
in the up

NOTE

If #1 engine has failed
(actual or simulated),
the #1 suxiliary hydrau-
lic pump must be ON in
order to retract the
ianding gear.

Perform the appropriate clearn up
procedures on the failed engine,
refer to ENGIKE FAILUORE/TFTIRE
emergency procedures, For &
simulated ergine failure, - restore
the engine to normal conditions.
Climb procedures could be
initiated and RFTER TAKEOFF, CLIMB
or BEFORE LANDING, TRAFFIC PATTERN
chacklist could be called for,

NOTE
Both pllots identify the

failed engine, The pilot
will £ly the aircratt and
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the copilot will perferm
the checklist at the com—
mand of the pilot.

If g0 around is initi-
ated less than 200 feet
above the runway,
anticipate touchdown
during the go=-around
maneuver,

APPRORCH CONTINUED WITH ENGINE
FAILED '
continue the approach at the pitch
attitude required to maintain
approach airspeed and +thrust as
required to maintain the desired
flight path.

Do not retard throttles during the
landing maneauver below that EPEK
required for approach. on
touchdown; throttles to idle and
reverse and brake normally.

LANEING GEAR EMERGENCY
EXTENSION PROCEDUFE

If the gear cannot be extended
normally, proceed as followss

1. Airspeed---200K or BELOW (P)
2. Gear=-=-- vommmrwe-==DNOWN (CP)
NCTE

If the gear handle is
jammed in the up position,
open LANDING GEAEF CONTROQL
circuit breasker (AD-16).
This EMERGENCY EXTENSION
procedure will extend the
gear regardless of gear
handle position.

3. Presg===—-=- DEPRESSURIZEL (CP)
4, <Cargo Lrea Comm----ESTABLISH

5. Nose Gear Emergency
Extension Handle=e===-=- PULL

Section 1II

The nose gear emergency extension
handle is located on the upper
left correr of the avionics rack
adjacent to the flight compartment
stairs {(figure 3-4).

NOTE

This will position the
nose gear selector valve
so as to allow hydraulic
pressure for nose/wheel
steering. (Refer to
FORCED LANDING CHECKLIST)

6. Placards
(FS 8?5 LER) ==w==wwrws=eREBRD

a. Step 1 (Pull Yellow
~Handle #1 FS 723
L § R) ~=m=emmemenee- PULLED

b. Step 2 (Pull Yellow
Handle #2 FS 840
L § R) w=~=m=asuecsececsPULLED

¢. Step 3 (Red Lever
FS 880 L & R)--ACTIVATED

7. Viewing Windows
(FS 870 L & F)==—====wn ~=0OPEN

Aircraft must be depres-

surized before attempting
t0 ¢pen viewing windows,

8. Gear Pins (1&R)=----INSTALLED

If gear pins canmnot be inserteadq,
use red pry bar (figure 3-6),
located adjacent to the left
viewing window, to apply 1leverage
to the dowrlock overcenter 1link
urtil pins can ke inserted.

LANDING WITH NOSE GEELR-
RETRACTED

If the nose landing gear cannot be
extended, a landing on the main
landing gear can be made and the
nose lowered onto the runway as.

3-019-Fev., 003 24 Jan 1977
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speed decreased.’ Smocoth nose
contact with +the yunway is of
Frimary importance.

I1f time permits, the part of the
runway where nose touchdown is
rlanned should ke foamed.
Directioconal control on the

untoamed portion of the runway may

be maintained with rudder and/ox
brakes. Brake effectiveness may
diminish on +the foamed TUnway
surface and asymmetric reverse
thrust may be used with caution
for added directional control.

Froceed as follows:

a. Complete Before Landing
Checklist.

b, Perform a CTOL approach
for landing.

C. Gear==---= cemm————— ~DOWN

d. Spoilers===e=a=- ~==BRMED

e, Brake Pressure---CHECKED

After touchdown, the pilot should:

f. Smeoothly fly the nose
to the runway.

. g. Upon nose contact,
idle reverse thrust on all
engines,

select

h. Use braking to maintain
directional control. If braking
becomes ineffective, asymmetric
reverse thrust may be used with
caution for directional control.

LANDING WITH BOTH MAIN GEAK
KETRACTED

If both main gear fail to extend,
land with the ncose gear extended
and flap extension that will
permit an approach (2-3 degrees)
in a near level attitude. If time
permits, the runway should be
toamed. Maintain directiocral
3-020=-Rev.
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control with rudder and nose wheel
steering, and hold wings level
with aileron. When the aircraft
stops (or just prior to stopping)
shutdown all engines and turn the
battery switch off. Evacuate the
aircraft.

NOTE

There may not be time to
assess whether discharge
of fire agernt is required.
Since no harm results

from agent discharge apply
the rule; when in doubt,
discharge the agent.

LANDING WITH CNE MAIN GEAR
RETRACTED

If any main landirg gear cannot he
extended, using normal and
emergency procedures, land with
the remaining gear extended.
Touchdown holding the wing up on
the failed landing gear side. As
speed decreases, the alrcraft will

settle onto the pod of the
retracted gear. Maintein
directional contrel with rudder,
nosewheel steering and brakes.

Time permittirg, the runway shouid
be foamed with a strip of foam off
centerline on +the side of the
failed gear. Strive to maintain
the nose gear and good mnmain gear
out of the foam.

NOTE

Heavy braking on the good
gear could pull the failed
gear out of the foam. The
prime concern is to perform
the flare, touchdown and
roll out swmeoothly holding
the wings level as long as
possible and then stopping
in the shortest distance
consistent with maintain-
ing directicral control,
Using this technique will
limit damage to the pod
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doors and fairing.
BRRKE SYSTEM FAILURE

If either or both ERAKE FRESSURE
indicators (FWD and RFT) shows a
lcss of system pressure with the
geay handle down, proceed as
follows: '

If both indicators show a loss of
system pressure, turn antiskid off
to prevent rapid depletion of
kLrake accumulator pressure. Use
manual braking, do not pump
brakes, apply smooth and steady
brake pedal pressure, Use reverse
thrust as required to stop the
aircraft.

NOTE

If both hydraulic systems
are inoperative and cannot
be restored, fully charged
rrake accumulateors will pro-
vide approximately 5 krake
applications.

ANTI-SKILC SYSTEM FAILURE

If one or more ANTISKID FLIL
caution lights come on during
approach, proceed as follows: Stop
at any item that Causes all
antiskid caution lights to go off.

1. Anti-skig======w=ew==ARM (P)
NOTE
Check the antiskid con-
trol circuit breakers
are closed (N=15, Z-15,
T- 15) »
2. Antiskid---CYCLE OFF/REM (P)
3. FKunway Congd=----SELECT OTHEkK
RUNWAY CONDI-
TION (Paved/
Unpaved) (P)

If lights remain on:

Section III

4, Antiskidew===--=rme==c-- BEM (P)

5. Brakes-~-~--USE MANUZL BRAKING
TECHNIQUES

6. Reverse Thrust~--AS REQUIRED

JAMMED STABILIZER APPROACH AND
LANDING

It the horizontal
becomes jammed special care must
be taken particularly at lower
speeds. Pitch change effectiveness
of stabilizer is twice that of the
elevator. If the stabilizer jams
in cruise flight, plan a
convential low angle approach with
partial flaps.

stabilizer

NOTE

With pitch SCAS ON, a Jjam-
med stabilizer will prob-
ably be noticed first by

an amber TRIM light on

_the pitch SCAS control
panel. Disengaging pitch
SCAS will result in a

pitch trarsient propor-
tional to the out-of-trim
condition., This pitch tran-
sient can be minimized by
changing speed., Note the
elevator position in hands-
off flight with SCAS on.

If the elevator is up, in-
crease speed, Conversely,
if the elevator is down,
decrease speed. Changing
gspeed until the amber TRIM
light goes off will approx-
mate a hards-off SCAS-off
trim condition,

SCAS authority is capable of
masking stabilizer mistrim.
However, to minimize the effects

of mistxim, SCAS disengagements,
etc,, landings should be conducted
with flaps extended no greater
than 35 degrees. The pilot should
monitor stabilizer and elevatox

. 3-021-Fev. 001 15 Aug 1975
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positions realizing that the
stabilizer is mistrimmed one
degree for every two degrees of
elevator position from trim,. '

Perform a normal three degree
landing approach with 35 degrees
of flargs. Monitor elevator
position and anticipate pitch
transients in event of a SCAS
disconnect. As speed is decreased
the mistrim will require up
elevator and a disconnect
transient will be nose down.

NO FLAFP LANDING

Inakility to lower the flaps could
be due +to 1loss of hydraulic
systems 2 and 3 or a jammed
mechanical control component., If
the slats can ke extended, extend
them for landing. If the siat
cannot be extended, do not extend
the flaps. Inabkility to extend the
slats could be due to the loss of
hydraulic systems 1 and 4. The
effects of dual hydraulic failures
should be reviewed thoroughly
prior to landing.

The pilot should fly an exterded
pattern that will permit reduced
control inputs and straight and
level f£flight for 1landing gear
extension.

Procedures for no-flap 1landings
are the same with cor without slats

extended. BAlthough slats reduce
power-off stall speed
approximstely 20 knots (150,000
pounds gross weight), the higher

nose=up attitude required to
advantage of the lower speed
result in tail first contact on
touchdown. slats should be
extended 1f operable, for the
ircreased maneuver margin,
however, flaps retracted, slats
retracted speeds should be used.

take
will

Fly final approach speed plus 20
knots on base leqg.

3=022=Rev, 003 z4 Jan 1977
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a. Landing gear should ke
extended kefore approach is
started. '

b. Set up on & long straight
final approcach,.

¢. Reduce girspeed to finesl

approach speed prior o 1000
feet gbove the ground.
Deceleration will be siow due
to reduced dreg configuration.

d. The speeds for a no flap
landing have been selected to
provide proper attitude. Body
angles in excess of eleven
degrees may result in tail
contact with runway.

e, Do not attempt +o make a
smooth landing by holding off.

f. Upor touchdown, lower the nose
and apply brakes and reverse
thrust.

DLC SYSTEM INOPERATIVE

With the Direct Lift Control (DLC)
spoiler system incoperative, a
normal STOL or CTOL approach and
landing can be acccomplished. Check
that the SPOILER EMPLIFIER circuit
breakers (J-23, -24%, E~24) are
closed. If oper, reset onrnce and
re-attempt DIC operation. If
closed or will not reset, set

SPOILER mode selector switch +to
OFF for approach and ianding.
Ground spoilers will not ke

available for landing.

SCAS DISCONNECT DURING
LPPROACH/LANDING

The failure c¢f one or more SCAS
axes during an approach to landing
is important ornly insofar as the
pilot must rapidly adjust to
changed handling qualities in <the
affected GXES, tircraft
performance is not aifected,
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Attitiude changes must be
anticipatad and contrel inputs
kept small, If a particular SCAS
axis is malfunctioning, it would
be preferable to fly the entire
approach with it OFF or in SINGLE
SCES rather than risk a disconnect
during the firal stages of the
larding. In any SCAS failure meode,
a 5 to 10 knots speed increase
fror nominal STCL approach speeds
will  enhance  the aircraft's
handling qualitites and reduce
pilot workload by increasing
natural aerodynamic damping. The
basic problem is not the SCAsS-off
handling qualities, per se, but
rather +the change in handling
qualities associated with a SCAS
disconnect while the pilot's
attention is directed toward the
external landing environment.

FITCH SCAS FAILURE DURING
STCL APPROACH

The effects of failure o¢f +the
Pitch SCAS during approach will be
rost noticeable with DLC operation
and thrust changes. DO not try to
fly too tightly in pitch control,
Eccept small pitch disturbances

without much correction, Monitor
airspeed trends, not minor
deviations, anticipate thrust

corrections and operate throttles
smoothly.

During a go-around, thrust
increases will cause nose~down
pitching moments, flap retraction
will cause nose=-up pitching
TOments,

Y&AW BCAS FAILURE DURING SICL
RPPROACH

Failure of the Yaw SCAS during
approach would result in 1lcss of
yaw damping, turn coordinaticn and
Beta command, The most prominent
effect will be the easily excited
Dutch Roll As with the Pitch SCas
disconnect case, anticipation of

Section IIT

control inputs and acceptance of
minor deviations without
correction are the keys to
success, With FRoll SCAS operative,
the Yaw SCAS disconnect is a minor
probiem, easily handied without
significant ircrease in pilot
workload. With Roll SCAS
inoperative, locss of the Yaw SCAS
results in changes in handling
qualities. In this case, yaw
oscilliations should be minimized
by the pilot and rell controel
inputs kept small and smooth +to
minimize Dutch Roll excitation.

SYSTEM MALFUNCTIONS
ANNUNCIATOR INLICATIONS

Refer to figure 3-7,
through 7.

sheets 1

ENGINE OIL SYSTEM

MALFUNCTION

During start, if no rise in oil
pressure is indicated, discontinue
the start, If the O0IL PRESS LOW
light stays on after start, check
oil pressure. If oil pressure is
below 40 psi, SHUTDOWN ENGINE and
correct malfunction; if 0il
pressure is above 40 psi, advance
throttle to 75 percent N2 rpm., If

oil pressure is normal, operation
may be contirued. Proceed as
follows for oil system
malfunceions inflight.

QIL QUANTITY INCEREZSING

OR DECREASING

If +the o0il guantity increases
above ncrmal 1level, observe o¢il
pressure and fuel flow. SHUTDOWN

ENGINE if ©il pressure exceeds 55
psi with increasing oil gquantity.

If the o0il quantity decreases,
observe oil pressure ang
temperature, Enticipate engire oil
pump cavitation condition or oil
pressure loss. If fluctuation of

3=023-Kev, 003 24 Jan 1977
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0il pressure is observed, reduce
thrust; and if o©oil pressure loss
is experienced, SHUTDOWN ENGINE.

0IL TEMPERATURE HIGH

The ©0il temperature limit is 130%C
for cortinuous operation and 165°C
for +transient operation. During
transient operation, the oil
temperature may exceed 130°9C for a
Feriod of not more than 15
rirutes, If these limits are
approached, increasing thrust will
provide higher fuel flows to
improve oil cooling until lower
fuel flows are capable of
maintaining oil temperature within
limits.

CIl. PEESSURE LOW

If ¢il rpressure irdication is
below 40 psi but above 35 psi,
check oil quantity and,

temperature., If temperature and
quantity are normal, operation 1is
permissikle at reduced thrust as
required to sustain flight.

Inflight, o0il pressure is below 35
psi and the ENG QI1L PRESS LOW
caution light is not on, rroceed
as tollows:

a. Recycle affected ENGINE OIL
PRESSURE circuit kreakers (M-
10, =11, ¥=10, =-11).

b, Test annurciator panel.

c. Menitor o1l temperature and
0oil quantity for abnormal
indications.

d. If oil temperature and
quantity are normal and oil
pressure warnhing 1light does
not come orn, assume faulty
pressure gage.

e, Correct cause of low pressure
indication prior to next
takeoff,

Ifr at anytime the ©0il pressure is
Felow 35 psi and the ENG OIL PRESS
LW caution light is on, SHUTDOWN

3=024=-Rev., 002 20 Fek 1976
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ENGINE.
OIL PRESSURE HIGH

If ¢il pressure is above 55 psi
reduce thrust as required to
sustain flight. If oil pressure is
above 55 psi and o0il quantity
increases above normal range,
SHUTDOWN ENGINE.

OIL FILTER CLOGGING

If the ENGINE OIL FILTER AP light
comes on, reduce thrust. If +the
light goes off, continue fiight at
reduced thrust setting at or below
thrust necessary to keep the light
off, If 1ight remairs orn at
reduced thrust, SHUTDOWN ENGINE or
reduce the throttle setting to the
minimam thrust required to sustain
flight wuntil & landing can be
made,

ELECTRICEL FOWEK SYSTEM
MALFUNCTIONS

GENERATOK POWEER LOSS

With a complete ioss of generator
power, the BATTERY BUS and RATTERY
DIRECT BRUS remain powered. The
instrument fail flags will be in
view, The following are operable:

Standby instruments {gyro,
airspeed, altimeter)
Center instrument panel

floodlights

MASTER WARNING lights

MASTER CAUTION lights

Engine fire detection,
indication and warning

Escape chute

Bailout siren

AC and DC RUS OFF lights

SCAS off lights

DC EMER BUS off warning light
BATT RUS off warnicg light
Pilot's ICS panel

DC X-TIE

Spoiler Knockdown

AGENT DISCHRERGE
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CED DISCONNECT
CABIN PRESS Warning light
DUCT FAIL Warning light

Proceed as follows:
1. Emergency Power=-==--- CN (P}

EMER PWR IN USE light should come
on, DC EMER BUS 1ight should go
cff. The additional following are
now operable:

Engine ignition ()

Fuel crossfeed valves (4)
Generator control (3)
Prieumatic pressure regulator
valve

UHF

Remaining ICS panels
Cockpit and cakin
lights

standby

2. VOLT/FREQ SEL---=BAT AME (P)

3. L/K GEN-==we=s==RESET/ON (P)

4., AUX GEN====m=== RESET/NCRM (P)
NOTE

If any one generator is
restored, reduce elec-
trical loads to minimum
reguired for Elight.

If one of the generaztors
can not be restored, the
kFatteries, if fully
charged, will provide
emergency DC power for
60 minutes, Minimize

use of UHF communica-
tions. Do not predicate
operations on the use

of fuel crossfeed,

5. ILand at the nearest
suitable airport.

EMERGENCY DC BUS 1.0SS

Lcss of power to the EFMERGENCY DC
BUS will be indicated by the
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MASTER WARNING lights and the DC
EMER BUS warning light coming on.’
Proceed as follows:

1. EMER BUS FEED Circuit
Breaker (AP-11, AR-11} --~-~-CHECK

Check EMEK BUS FEED circuit
breakers (AP-11, BAR=11)., If the
circuit brezkers have opened,
reset the altr EMEER BUS FELD

circuit breaker (AP-11) one time

only.
If circuit breaker operns
again, or will not close,
do not place the EMER PWR
switch on, as a DC emer-
gency bus fault possibly
exists,

If the circuit  breakers are
closed, proceed as follows:

2. EMEF PWK switch=-~-—=-=w-=-~ ON

With the EMER PWR switch on, the
EMERGENCY DC BUS is powered
directly from the batteries
through the BAT/DIKECT BUS FEED
circuit bréaker, “

3. IAND at the nearest suitable

Cairport

NCTE

The batteries, if charged,
will provide emergency DC
power for 60 minutes,
Minimize use of UHF
communications. DO not
predicate operations on
the use of fuel crossfeed.

BATTERY BUS IOSS

If the Battery Bus fails as
indicated by the BATT BUS light on
and certain equipment is
inoperative, proceed as follows:

3-025~Eev. 002 20 Feb 1976
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NOTE

When the EBattery Bus has
failed, the following are
inoperative: ENGINE FIEKE
DETECTION, INDICATION AND
WARNING SYSTEM: DC BUS
OFF LT; MRSTER WARNING
and MASTER CAUTION lights;
Pilot's ICS panel; and
Standby Zttitude.

1. Battery Bus Sensing C.B. -

——————— e==<wws= (B=25) CHECK
2. Battery-~--—-~-=- *+=<=-=====0N
3., ANNUN LT TEST=w==e-o==—= TEST

If the MASTER WAFNING and MASTEEK
CAUTION 1lights come c¢n during
test, then the BATT BUS light is a
false indication, Monitor the
electrical system and continue
flight., CHECKLIST COMFLETE.

If the MASTER WARNING and MASTER
CAUTION lights remain OFF during
the test, then the Rattery Bus 1is
actually dead, so proceed as
follows:

4. EMER PWR-=-=-=--==-coo-o=- ON
EMER PWk IN USE light should
CQme ONe

5. If Battery Bus is powered
proce=d to Step 7.

6, If battery Bus is not
powered, proceed to Step 9.

7. Cycle the following CE's:
CHARGER/TRANSFER CONTROL (C=15);
BATTERY CHARGER (EPC pnl) and
LEFT & RIGHT BATTERY BUS FEELD
{EPC pnl}).

B. EMER PWE-QFF
If the Battery Pus is powered,
continue. End of Checklist.

If Battery Bus is not powered,
reselect emergency power, Land

i=026-Rev., 002 20 Feb 1976

ASLF, checklist completed. .

§. Cycle the following CB's:
BATTERY RELZY (&-15), CHARGER/
TRANSFER CONTROL (C~15), BATTERY
CHARGER (EPC pnl); LEPT & RIGHT
BATTERY BUS FEEID (EPC pnl) and
BATTERY BUS FEED (adjacent o
battery).

10. EMEFR PWR-~===wewmeco~se-=e OFF

If the Battery Bus is powered,
checklist complete.

If the Battery Bus is not powered,
land AS2P, checklist completed.

CED HIGH OIL CUTLET
TEMPERATURE

High CSD o0il outlet temperature is
indicated by +the MASTER CAUTION
lights and the applicable CSD OQIL
TEMP HI light coming cn.

1. Generator==—=—e==veccecc-= OFF

If the ¢8D OIL TEMP HI light
remains on for one wminute gafter
placing the applicable GEN switch
OFF, proceed as follows:

2. CSD====-=-- S R T DISC

Disconnect malifunctioning CSD by
pvlacing applicable CSD switch to
the DISC (disconrnect} position and
hold for at least 3 seconds.

Make certain that the

CSD switch to be actuated
is for the malfunctioning
CSD., €sSD disconnect action
is irrevocable. CSD cannot
be reengaged inflight. 2
CSDh should not be discon-
nected if the engine N2
KPM is Lkelow 25 percent.

3. AC Voltage==~==-=- VERIFY ZERC
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vVerify +that +the (8D has been
aisconnected by placing VOLT/FREQ
selector switch in aprlicable AUX
FWwk or L or R, AC GEN/DC BUS
position,

Check that the AC woltage pointer
goes to the extreme left side of
the AC VOLTS scale., The applicable
CSD OIL PRESS LOW caution light
should come on.

CSD LOW OI1 PRESSURE

low CSD 0il pressure is indicated
by the MASTER CAUTION 1lights and
the appiicable CSD OIL PRESS LOW
light coming on., Proceed as
follows:

1. GenergtOr==—=——mcemmeececx=r==0FF

3. AC Voltage===-=-- -=VERIFY ZERO

Refer +to CSD high ©il temperature
procedure for amplificaticn and
cautions regardirg CSD disconnect
rrocedures,

FLIGHT CONTRCL SYSTEMS
MELFUNCTIONS

NOTE (EIRT)

If a rudder cable bresks,
the pilot's and copilotts
rudder pedal will remain
synchronized; however,
rudder control is lost in
one direction and rudder
pedal centering is
inoperative.

KUDDER IOCK MALFUNCTION
L Rudder Lock failure is evidenced

by the UPPER RUDDER LCCK CISAGREE
and MASTER CAUTION lights on,.

The upper rudder is automatically
"]locked" above 140 KIAS and
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"inlocked" kelow 140 KIAS, The
electric sigrnal to lock or unlock
the upper rudder is from CARDC #1
(LEFT BUS). The UPPER RUDDER LOCK
DISAGREE light will come on 1,
with slats retracted and upper
rudder not locked or 2, flap
handlie in the landing range and
the rudder not unlocked,

.The UPR RUDDEF switch operates the

same actuator to lock and unlock
the upper rudder as the CADC #1
automatic signal.

a. If airspeed is above 140 kts
and Flap/Slat  handle is
Retracted and the UPPEER RUDDER
NCT LOCKED light is on,
proceed as follows:

1. UPR RUDDER switch=w====- LOCK

2. UPPEK RUDDEkK LOCK
DISAGREE light==—======= =====QFF
{approximately 15 seconds)

3. UPPER RUDDER NOT
LOCKED light===rmevweeecceceae- OFF

When the rudder pedals are moved,
the upper rudder position
indicator will remain centered.

If UPPER ARUDLCER LOCK DISAGREE
light remains on, reduce speed,
observe side slip limits,
discontinue +test and perform a
normal approach and landing.

b. If the airspeed is below 140
kts and the flap/slat handle
is in the landing range and
the UPPER FEKUDDER NOT LOCKED
light is off, proceed s
follows:

1. UPR RUDDEEF switch===== UNLOCK

2. UPPER RUDLDEER LOCK

DISAGREE ilght-=-—-~m>-7">=-—~ QFF
(approximately 15 seconds)

3, UPPER RUDDEE NOT
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LOCKED light==e=-=—cccams -~~=OFF

Upper and lower rudder indicators
shows same response with rudder
pedal movemant,

If UPPER RUDDEER IOCK PISEGREE
light remains on, assume an
actuator failure. Fly a normal
flaps 33 degree approach.

NOTE

sufficient rudder exists
to execute a go-arcund
with the upper rudder
locked and/or orly one
hydraulic system powering
the lower rudder.

SPOILER SYSTEM MALFUNCTION

Spoiler system malfunctions can be
grouped into two categories,
Extension/Retraction malfunctions
and Spoiler Lock malfuncticons.

If the spoiler selecter switch is
in DIC or RTO SPCILER ARM and:

d. Uncommanded spoiler extensicn
occurs: Press the TOGE: switch
on the #2 throttle and wverify
that the spoiler selector
switches +to OFF. centinue
flight with spoilers offr.

SFOILERE NOT LOCEKED

This amber annunciator light will
COmE o©on when the slats are
retracted and the spoilers are not
locked (any one o©f six spoiler
amplifier "l ock® relays not
energized).

Proceed as follows:

1. Spoiler amp 3 and
Spoiler Amp 2 switcheg-====--IL0CK

Check SFOILEERS NCT
annunciator light goes off.

LOCKED

3-028-Rev. 003 24 Jan 1977

If the SPOILEFS NOT LOCKED LIGHT
remains on check circuit breakers
LATERAL SPOILER LOCK RMPL 2 (F+22)
and LATERAL SFOILER LOCK AMPL 3
{K-21). If +he circuit breskers
will not reset, the annunciator
will remain on.,

Z. Airspeed--Leéss than 235 KIAS

If the spoilers cannot be locked
maintain speed bhkelow 235 KIAS,
discontinue the +test and return
for maintenance corrective action.
Make a normal approach with DLC.

NOTE

The SPOILER NOT LOCKED
annunciator light will
remain on with the
flaprsslat harale in the
slat retracted position.

SPOTLER LOCKED

This amber annunciator light will
come on if the spoilers are
"locked? and the flaps/slat handle
is out of the slat retract
position. Prcceed as follows:

1. Spoiler amp 3
or Spoiler Anp 2 SHr==== UNLOCKED

Check SPOILEERE LOCKED light
goes off.

If the annuncistor light remains
on, pull circuit breaker F-22
amplifier 2 or EK~21 amplifier 3,

NOTE

Pulling the circuit
breaksr removes electric
power from the lock relays
which must ke energized to
hold the spoilers locked.

ROLL TRIM LOSS




YC=-15

Fcocll - trim is electrically
centrolied and actuated by manual
operation of the wheel trim
switches or automatically by the
ROLL SCAS. If an amker TRIM light
comes on the ROLL SCAS panel (SCAS

on) or if +the aircraft fails +to

respor.d to wheel trim
rroceed as follows:

inputs,

a., Check circuit breaker, K=20,
If the breaker is open,
attempt to reset it.

E, If the breaker is closed, or.

will not reset, select
alternate yoll trim (2LTN) and
trim +the aircraft with the
ALTN ROLL TRIM switch.

¢, If both the NOEM and RLTN roll
trim are inoperative, continue
flight scas off holding the
cut of trim roll centrol
forces or seleét ROLL SCAS on.,

STABILIZER RUNAWAY

An electrical or hydraulic
malfunction that results in a
rur.away stabilizer may rnot be
noticed until the amber trim light
on the pitch SCAS contreol panel
comes ON. Should this light not be
noticed and the stakilizer rumns
away during cruise, the SCAS
authority may ke exceeded ir which
case the aircraft will nose up or
rrose down 1in the out of +trim

condition.

Should the aircraft nose
move up or down with SCAS
on, an amber pitch trim
light ON and no contrcl
column input, the pilot
shcould assume full SCAS
authority elevator con-
trol input is present,

Do not disengage SCAS
until the pitch trim

Section III

guarded override switch
has been placed in DISC
(disconnect) and the
stabilizer returned to
trim (amber light off).
The marnual trim levers
("suitcase handies")
would normally be used.

SCAS8 discomnnect with a
trim light on will result
in & transient propor-
tional to the mistrim
conditions. Pitch SCAS
gervo disconnect is a
"hand-on" wheel
operation.

TO correct for &
stabilizer trim:

runaway

a. Pitch trim guarded override
switch====DISC {Disconhect)

b, Operate manual trim to
raturn stabilizer to trim
position. Ember trim
light====+==sws=eOFF

instruct co-pilot to coperate
manual as required to keep
amber trim light off and/or
stabjilizer elevator mistrim
within limits, Znticipate
epeed and configuration
changes aS to minimize large
rapid trim changes.

SCAS MALFUNCTIONS

SCAS HAIF~GAIN COPERATION

The RCLL and Y&W SCS axes are

each powered by two hydraulic
systems (2 & 3)., Failure of ocne of
these hydraulic systems or a
mechanical jam of & SCAS actuator
in either the KOLL or Y2AW axis
will cause the appropriate amber
HALF=-GAIN light on the SCAS
control panel to come on, This
indicates that +though the SC2S
circuitry is active, the actuator
is not responding.

3-029-Rev. 000 15 Eug 1975
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SCAS CHANNEL FAILURE

The dual-channel fail-passive SCLS
axes are internally monitored and
protected against hardover signals
ard channel disagreement in the
event o©f component or sensor
failure. when engaged in DURL,
SCAS malfunctions resulting in
hardover signals or other channel
disagreement will cause the servo
engage lever to drop to OFF in the
tailed axis and the red
annunciator light (PITCH, YAW,
ROLL} to come c©n. If the pilot
elects to operate single channel,
proceed as follows:

a. Channel selector to - o©r B.
Prior to selection of a single
channel, the cockpit
instruments should be checked
for warning flags, etc, in an
effort +to determine which
channel is operative, If the
channel failure was the result
of SCAS &axis component or
sensor malfunction, that
channel should not stay
engaged when selected.

If the SCAS disengagement
was the result of a
channel disagreement, as
ir a hardover signal, when
the single failed channel
is selected on it may
engage, resulting in a
hardover signal when the
Servo engage lever is
placed QN. Czution should
be exercised when engaging
single channel SCAS if the
possibility exists of
engaging the failed channel.

k. If the selected charrel will
nor stay engaged, it 1is the
failed channel. Select other
channel and continue
operations in single-channel

3=03C0=Rkev. 000 01 Jun 1975

SCAS ocbserving current
limitations on such operation.

SCAS SINGLE CEANNEL HARDOVER

If a SCS axis 4is operative In
Channel z or B, the fail passive
protection is not - available.
Failure of the selected channel

could result in a "hardover™
signal to the flight control
surface. The control surtface

hardover is limited <wo 174 <he
normal 'control authority for the
flight condition and will not, in
itself, result in excessive
structural lozds. In the event of
a SCAS single channel hardover,
proceed as follows:

1. Regain control of the aircraft
priocr t¢ discecnnecting SCAS.
Ssufficient contrel authority
exists to permit any SCAS
hardover to0 be overpowered and
the aircraft returned to
initisl flight conditions.

2. When ir controlled flight,
disconnect +the failed SCAaS
axis by using the wheel

mounted SINGLE SCAS DISC
button {(figure 1-71) .
Simultanecusly release the

overpower forces to zero to
prevent structurazl loads in
the opposite direction as +the
hardover.

FLAP SYSTEM MELFUNCTION

If flap asymmetry exceede three
degrees durirg retraction or
extensiorn a dual mecharical
follow=up mechanism stops the
flaps. There is no caution
anmunciation. It is incumbent on
the copilot +0 check +that +the
flaps move to the selected
position whenever the selector is
repesitioned., Should <the flaps
stop at an intermediate position
and differ by thr=ze degrees
indicating flap malfunction




rroceed as follows:

T Flar Handle===RKETURN TOQ LAST
POSITICN OF
FLAP SYMMETRY

2. land at the nearest suitable

airport.

Okserve appropriate speeds for
the existing flap position,

NOTE

It is recommended that
the flaps be left in
the last position of
symmetry.

SIAT SYSTEM MALFUNCTICON

Slat disagree light ON, proceed &s
tollows: '
1. 8lat Handle===-KETURN TO LAST
POSITION CF

SLAT SYMMETRY

If the slat disagree light remains
on and visual check affirns
asymmetry,  land with  flap
retracted. Use no f£lap gprocedure
for landing. Full slat asymmetry
requires TBD (EST) degrees of
aileron control at 150,000 pound
gross weight, rno=slats/no-flap
landing speed,

RUDDER TRIM LOSS

The rudder +trim is mechanical,
kotation of the rudder knob drives
a closed lcop cable system to the
rudder lcad feel mechanism, If the
rudder trim mechanism fails, the
pilot/corpilot must hold the out of

trim forces., Rudder authority is
not afrected, The rudder can be
moved full <travel with force

varying proportional to the out of
trim c¢ondition (approximately 5
lbs/unit of mistrim).

YC=15

slat.

Section ITII

NOTE .
Rudder trim loss could be
due to jammed rudder
pedals, If the rudder
pedals become jammed, the
nosewheel steering will
also be jemmed. On the
ground, the nosewhesl will
steer to the position
commanded by the rudder
pedal.

FUEL SYSTEM MALFUNCTIONS
FUEL TANK PUMF INOPERATIVE

If  fuel pressure is lost as
indicated by a PRESS IOW light and

and MASTER CAUTION - 1lights on,
proceed as follows:
NOTE

Failure of a single fuel

tank pump, while the other

respective fuel tank pump

operating will not cause

the related PRESS LOW

light to come on,
Check erngine performance. If its
normal -~ monitor and continue -to
suspect & pressure Sensor
indicator, If its not normal for
the conditions - refer to Cross

Feed operatiorn in Section 1.
NOTE
Maintain wing to wing
fuel balance within
lateral balance limits.

FUEL CROSSFEEDC DISAGREE

LIGHT ON
The X-FEED DISAGREE 1light on
indicates that the valve position
does not agree with +the selector
switch position.
1. X=Feed Valve CB's===== ~CHECK
(¢-5, -6, 07, -8)
3=031=kev., 001 15 Bug 1975
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If the light rerainrs on and the X-
FEED selector switch is in OPEN,
the X-FEED valve is closed. Place
the selector switch in CLOSED and
light should go off. Continue
coperations in the tank to engine
fuel configuration.

If the liqght remains on and the X-

FEED selector switch is ir CILOSE,
the X-FEED valve is open and the
X=-FZED manifold is pressurized.
Monitor and manage the fuel as
reguired g o) maintain lateral
balance limits.

FUEL FIILTER CLCGGING

r clogged or restricted fuel

filter, as evidenced by the
respective FUEL FILTER PRESS DROP
light and MASTER CAUTION 1lights
coming on, may result from either
foreign obijects or ice at the
filter. If the FUEL TEMP (gauges
or. the FTE's panel) is high, the
restriction is ©probably foreign
material, as in contamihated fuel,
If the fuel temperature is low,
suspect 1icing and activate the
momentary FUEL HEAT switch, Verify
operation by monitoring +the FUEL
TEMP gauges. The fuel hest is
timed at 60 seconds. If this heat
application causes the FUEL FILTER
PRESS DROP light to go off, fuel
icing is confirmed, Use FUEL HEAT
as necessary, monitor engine o©il
temperature limits,

AIx CONDITIONING SYSTEM
MANUAL OPERATION

In the event +the
controller fails to automatically
maintain selected cabin pressure
schedule as evidenced hy:

cakin pressure

a. Excessive pressure
in Eressure
operation, oOr

resulting
relief valve

k. Loss of cakin
proceed as follows:

Eressure,

3=-032=-Rev. 001 15 Rug 1975

Use the C&B ALT MEANURL control
knob to control the cabin
differential pressure. Rotate
the control knob counter-
clockwise off +the stop and
adjust cabin rate as desired.

HYDRAULIC SYSTEM
MALFUNCTIONS

HYDRAULIC FLUID LOSS
If the loss of hydraulic fluid is

experienced &s irdicated Ly
decreasing or low gquantity

indication, &and/or HYD QTY LOW
light and MASTEER CRUTION lights
on, £for the affected system,
attempt to isolate source of
leakage, to prevent further fluid
loss as follows:

1. Eng Hyd Pump====== —————— OFF
2. Aux Hyd Punp====—=====a=- OFF

3, Hyd Quantity~<===e<=-----CHECK
NOTE

In the cargo compartmert
observirg the affected
system reserxrvoir's plunger,
you can determine how much
fluid remzins. (e.9., the
higher the plunger, the
more fluid.)

If the loss of fluid stops:

4, Aux Hyd Pump=—===——- - ON

5. Monitor System.

If the loss of fluid continues:

6. Shutdown the affected erngine,
if not in a critical phase of
flight.

NOTE

Shutting down the engine
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could prevent damage to

the engine driven hydrau-

lic pump and/or engine,

HYDRAULIC PRESSURE 10OSS

With complete

loss of pressure

from a system as indicated by low

pressure indication, and’/or ENG
PUMP PRESS LOW 1ligh and MASTER
CRUTION lights on, Ior the
affected system, proceed as
foilows:
1. Eng Hyd Pump======wscacaa= OFF
NOTE

ENG PUMP PRESS LOW light

will be on with engine

pump switch OFF.
2. Hyd Quantity-~~=-wee--- CHECK

If gquantity is normal:

u.

Monitor affected system

for normal indications (ENG PUMP
PRESS LOW light will still ke on
even though pressure is ncormal)

If guantity is low or

decreasing

refer +to HYDRAULIC -FLUID Loss
Emergency procedure,

HYDRAULIC SYSTEM

TEMPERATURE HIGH

If a system temperature increzses

a2s evidenced by a HYD SYs TEMP HI
light and MASTER CAUTION lights

on, for the affected system,
proceed as follows:
t. Erg Hyd Pump-------==-==- OFF

2. Monitor system while
cooling {approx. 15 min.)
NOTE

TEMP HI sersor is

 pump off,

Section IIT

in the engine-dri-
ven hydraulic pump
case drain return
line to reservoir.
It actually indi-
cates the condi-
tion of the pump.

3. In the cargo compartment,
feel the external surface of

affected system reservoir and
compare with other reservoirs
and check lighkt:

If light goes off &and reservoir
temperatures are approximately
egqual:

4, AUX HYD PUMPw=wwvwewwwm—=w)N
Monitor system for normal
indications.

If light remains on o©Or reservoir
temperature is higher than others:

5. Normal engine operation,
May Le
pilott's discretion.

hyd
continued at

3-033-Rev, 002 20 Feb 1976
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EMERGENCY EXITS AND ENTRANCES

Figure 3-1

3=-034=-Rev., 000 01 Jun 1975
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~ ENGINE DANGER AREAS

CURVES SHOWN WITH NO FLAPS

35 MPH EXHAUST CURVE
{TAKEQFF POWER)

350 FT —

A

View Looking Up at Bottom of Airplane

- @ 25-§t Radius
:] ldle.Power (Not Critical)

Takeoff Power

Note: Crosswinds will have considerable effect ) .
on contoLrs. PR5.C15-253

Figure 3-2
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ESCAPE ROPES

Figure 3-3

PRS5-C15-201
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| LANDING GEAR EMERGENCY CONTROLS —|

"NOSE LANDING GEAR
L OULL FAR EMERGENRY

STA 414

MAIN LAMDING GEAR EMERGENCY
EXTENSION AND DOWNLOCK INSTRUCTIDNS
STER |
FULL TAT MANBLE MAN
TRAVEL - r‘i ==u==llcl|'n“|l:c= AR TR ERALS

1§ 2
PRLL TRL WARDLE RARRED STEP I UNTIL WA
LANDING GEAR ERTENDS
STEP 3
REMOVE Pih FROM WANDLE MARKED SYEP 3 AND
ROTATE WAMOLE DOWK FORCING MLG INTO THE
BOWN AND LOCKED POSITION,
STEP 4
GPEM INSPECTION WINDEW AND INSTALL THE
LG DOWNLOCK PIN.

L&R PR5-C15-202

Figure 3-4
3=-037=-Fev, 000 01 Jun 1975
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" ENGINE START ENVELOPE
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DOWN LOCK
(LT SHOWN)

PRY BAR

YC=-15 Section IIIX

MAIN LANDING VIEWING WINDOW AND PRY BAR

VIEWING
WINDOW
(L&R)

PR5-C15-218

Figure 2=6

3-039-kev., 000 01 Jun 1975



Section III ¥YC-15
ANNUNCIATOR INDICATIONS .

The following chart indicates the callouts for the Master Warning and Caution System annunciator
panel and miscellaneous caution and advisory lights and the pilot’s response. Actions indicated in the
pilot’s response column do not consider multipte matfunctions that may involve more than one system
or subsystem, ' :

NOTE

Whenever the MASTER WARNING or MASTER CAUTION lights come
on, the light must be pressed to reset the system for subsequent malfunc-
tion indications. The light on the annunciator or system panel will remain
on until the condition causing the light to come on has been corrected.

Figure 3-7, Sheet 1

3=040-kev, 001 15 Rug 1975
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ANNUNCIATOR INDICATIONS

Section II1I

NOTE

Annunciator lights shown in order of appearance on annunciator panel.
Dupflicata lights for systems one through four are not shown.

LIGHT

CONDITION

USUAL PILOT RESPONSE

MASTER WARNING
(MW)

MASTER CAUTION
(MC)

ENG FIRE

ANTI-SKID
(L-R} INBD FAIL

ANTI-SKID
{L-R) OUTBD FAIL

{L-AUX-R) CSD OIL
PRESS LOW
(MC)

(L-AUX-R) CSD OIL
TEMP HlI
{MC}

(L-R) GEN OFF
{MC)

AUX GEN OFF
{MC}

{L-R) AC BUS
OFF
{MC)

Malfunction in system monitored
by master warning logic.

Malfunction in system monitored
by master caution logic.

Fire/Overheat condition sensed in
engine area or system test,

Malfunction of anti-skid system
for specific wheel indicated.
{Lights will be on when ANTI-

_ SKID switch is in the OFF

position.)

Respective CSD oil pressure is
below safe operating level.

Respective CSD oil outlet
temperature exceeds normal
operating limits.

Loss of power from respective

generator.

1. Aux generator inoperative, or

2. Aux generator operative, and
both (L-R} AUX PWR
switches are off.

Power not being supplied to

respective AC bus or AC BUS
SENSE circuit breaker open.

Figure 3-7,

3=041-Kev. 001

Check annunciator panel for
indicator. Push to reset master
warning system, o

Check annunciator and system
panels for indication. Push to
reset master caution system.

Check fire shutoff handles/fuel
control levers for engine fire
identification.

-Check that the ANTI-SKID switch

isin ARM position. Recycle
system and PAVED-UNPAVED
RUNWAY switch. Check control
circuit hreakers N-15, 2-15, T-15.

Switch respective generator OFF,
disconnect CSD.

Switch respective generator OFF.
If TEMP HI light remains on for -
one minute, disconnect CSD,

RESET then OFF, Check voltage
and frequency. If normal,
generator ON.,

RESET. Check AUX PWR
NORM.

Check generator switch ON and
respective loadmeter. Check
{L-R} AC BUS SENSING CB’s
{AH, AJ, AK, AL, AM, AN-11),

Sheet 2
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ANNUNCIATOR INDICATIONS

LIGHT

CONDITION

USUAL PILOT RESPONSE

(L-R) DC BUS
OFF
(MC)

AIR COND SUPPLY
TEMP HIGH
(MC)

NO.3 PYLON
DUCT FAIL
(MW)

ELEV RATIO
CHANNEL INOP

SELECT ELEV
RATIO MAN
(MC)

SPOILERS
LOCKED
(MC)

SPOILERS
NOT LOCKED
(MC)

DLC
(MC)

UPPER RUDDER
LOCK DISAGREE
(MC)

UPPER RUDDER
NOT LOCKED

Power not being supplied to
respective DC bus or DC BUS
SENSE circuit breaker open,

Air conditioning pneumatic
supply temperature exceeds
600°F (augmentation valve
malfunction).

Internal pylon pressure exceeds
normal limits and relief door
is open.

Failure of one of two channels.
No adverse affect. Automatic
system monitoring inoperative.

Either dual channel failure or
switch is positioned in MAN.

Spoilers remain locked with
slats extended.

Spoilers remain unlocked with
slats retracted.

DLC selected when flaps are
not in landing position.

Disagreement between desired
and actual position of rudder
lock and slat handle moved to
extend (retract) above (below)
140 KIAS.

Upper rudder is not locked.

Figure 3-7,

3-042-Rev. 002 20 Fek 1976

From PilotManuals.com / RareAviation.com

Check DC loadmeters to deter-
mine condition of buses. Check
transformer-rectifier circuit
breakers (AH, AJ, AK, AL, AM,
AN-9, and -10) and DC BUS
SENSE CB's (T-24, AD-24),

Switch pneumatics OFF.

Switch pneumatics OFF and
SHUTDOWN NO. 3 ENGINE,

Advisory

Check switch position. If dual
channel failure exists, select
MAN.

Select spoiler amp switch to
UNLOCK. If light remains on,

open circuit breakers F-22 or K-21.

Select spoiler amp switch to
LOCK. If light remains on,
check CB’s F-22 and K-21,
reduce airspeed to maintain
less than 235 KIAS.

Check flap and DLC selections.

Above 140 KIAS, UPR RUDDER
switch to LOCK. Check light off.

Below 140 KIAS, UPR RUDDER
switch to UNLOCK. Check light
off.

Normal below 140 KIAS. Above
140 KIAS, UPR RUDDER switch
to LOCK. Check light off.

Sheet 3
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Section 11T

ANNUNCIATOR INDICATIONS

LIGHT |

CONDITION

USUAL PILOT RESPONSE

HYD QTY LOW
{MC)

SLAT DISAGREE
(MC}

NO. 1 ENGINE
START VALVE
OPEN

{typical 4 places)

NO. 1 THRUST
REV PRESS
(MC})

{typical 4 places)

NO. 1 ENG OlL
PRESS LOW
{MC)

{typical 4 places)

NO. 1 ENG OIL
FILTER AP
(MC)

{typical 4 places)

NO. 1 HYD SYS
TEMP HI

{MC})

{typical 4 places)

PITOT HEAT
INOP
{MC)

One or more hydraulic reservoir(s)
quantity is less than one gallon.

Disagreement between slat
position and control handle
poesition. {15-second delay on
MASTER CAUTION light.)

Respective engine pneumatic
starter is open 5 degrees or
more.

1. Respective thrust reverser
selected and electric valve
open. (No MASTER
CAUTION.)

2. Respective reverser electric
valve open without selec-
tion (with MASTER
CAUTION).

Respective engine oil pres-
sure is below approximately
35 psi.

Differential pressure across
main oil filter is 35 psi or
above.

Respective engine driven pump
manifold temperature exceeds
approximately 120°C.

Failure of one or more of the
PILOT, COPILOT, AUX 1 or
AU X_ 2 pitot heaters.

Check hydraulic quantities.

Shutoff pumps in affected system.
if fluid loss continues, SHUTDOWN
ENGINE.

Reposition slat control handle
to last position of slat symmetry.
If slat asymmetry remains,
observe slat extended airspeed
limit and land with zero flaps.

Norimal for starting. If light stays

on after start, SHUTDOWN
ENGINE.

1. Normal for thrust reversing.

2. Selact idle power, check

reverser lever stowed.

Check oil pressure. If below

35 psi, SHUTDOWN ENGINE.

If between 35 and 40 psi, check
temperature and quantity. If
normal, continue ops at reduced
thrust. 1f abnormal, SHUTDOWN
ENGINE.

Reduce thrust. If light goes off,
continue ops at reduced thrust,
If light remains on, SHUTDOWN
ENGINE.

Shut down respective system.
After cooling, system may be
turned on, but maonitor for
indications of malfunction,
Normal when system is off.

Advisory for failure mode.

Figure 3-7, Sheet 4
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YC-15

ANNUNCIATOR INDICATIONS

LIGHT

CONDITION

USUAL PILOT RESPONSE

DOOR :
NOT LOCKED
{MC)

DC EMER BUS
{MW)

CABIN PRESS
{MW)

DUCT FAIL
(MW}

BATT BUS
{MW)

LOOP {A-B)

AlR REFUEL
VALVE OPEN
{MC)

{Acft No. 2 only)

FILL VALVE
OPEN

REFUEL
VALVE OPEN
{(mMC)

3-044-Rev, 001

One or more aircraft doors is
not locked {specific door
annunciated on FTE panel}.

Power not being supplied to
DC Emergency Bus or EMER
BUS SENSING circuit breaker
(C-18) open.

Cabin altitude exceeds
- approximately 10,000 feet.

Temperature {internal) of
wing leading edge area exceeds
approximately 126°C.

Power not being supplied to

Battery Bus or BATTERY BUS
SENSING circuit breaker {B-25)

open.

Normal for door operation, If
abnormal indication occurs, reduce
pressurization DP. Remain clear
of suspect door inflight.

Check EMER BUS FEED CB’s
{AP-11, AR-11) and EMER BUS
SENSING CB (C-18). If not open,
select EMER PWR on. If bus feed
breakers open, reset AP-11 one
time only.

Check pressurization on. 1f gradual
climb, verify pneumatics on,
attempt manual operation, If rapid
loss, check for duct failure indica-
tions, door open or erratic operation
of NO. 3 engine. Descend to
altitude not requiring oxygen,

Turn off pneumatics, Verify zero
pneumatic prassure and light off,

If not, SHUTDOWN NO. 3 ENGINE.

Check BATTERY BUS SENSING
CB (B-25). Check battery on and
test annunciator lights. If test fails,
select EMER PWR on. If battery
bus still dead, land ASAP.

MISCELLANEOQUS SYSTEM ANNUNCIATORS

Respective engine fire sensing
loop activated by fire/overheat
condition or by system test.

Air refueling isolation vatve
and/or drain valve open.

Respective fuel tank fill valve
open.

Refuel valve open {ground
operation).

If LOOPS {A-B} selector switch is
in BOTH and one loop light comes
on, verify system continuity.

Advisory

Advisory

Advisory

Figure 3-7, Sheet 5

15 Aug 1975
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Section III

ANNUNCIATOR INDICATIONS

LIGHT

CONDITION

USUAL PILOT RESPONSE

X-FEED |
DISAGREE

PRESS LOW
(MC})

FUEL FILTER
PRESS DROP
{MC})

ENG PUMP
PRESS LOW
(MC)

NO. 1 THR REV
NOT LKD
{(typical 4 places)

NO. 1 THR REV

EXTD
(typical 4 places)

REVERSER
LMTR INOP

REVERSER
LIMITED

SLAT
EXTEND

TACAN

ILS

Disagreement between crossfeed
selactor and valve position,

Low inlet supply pressure to .

. respective engine driven fuel

pump.

Respective engine fuel filter
clogyging. Suspect ice if fuel
temperature fow,

Respective engine driven pump
output is less than approxi-
mately 1800 psi. (Light goes
out at approximately 2200 psi.)

Respective thrust reverser
actuator lock not in locked
position.

Respective thrust reverser is
fully extended.

The reverser flight stops are
not in the correct flight
position.

The reverser flight stops
have not retracted and landing
gear is down.

Both inboard slats fully
extended,.

NAYV selector switch is in
TACAN. HSI course and
MILES are TACAN.

NAYV selector switch is in ILS,
HS| course is ILS LOC, MILES
is TACAN DME,

Normal during transit. If steady
light occurs, check X-FEED VALVE
CB’s (C-5, 6, 7, 8). If CB not open,
match selector with valve position.
Monitor fuel balance if X-feed

open.

Check applicable wing fuel tank
pumps on. Check fuel pump
circuit breakers (N-5, P-5, R-5, R-6,
Z-5, AA-5, AB-5 and AB-6). Use
crossfeed if necessary.

Check fuel temperature. Use fuel
heat as necessary, monitor oil -
temperature limits.

Check pressure and quantity gages.
If quantity is normal but pressure

~ is low, turn on respective aux pump

and monitor system operation,

Norrﬁal during use. if abnormal,
chack that reverser lever is full
dowri. Cycle reversar as necessary.

Normal during use. |f abnormal,
reduce airspeed and position
throttle and thrust reverser lever
to forward idle thrust.

Inflight, manually limit reverse
thrust to near idle.

Reverser operation will be limited
to approximately idle.

Advisory

Advisory

Advisory

Advisory

Figure 3-7, Sheet 6
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ANNUNCIATOR INDICATIONS

3-046-Rev, 001

LIGHT CONDITION USUAL PILOT RESPONSE
TALAR NAV setector switch is in Advisory
TALAR. HSI course-is
TALAR LOGC, MILES is
TACAN DME.
FLARE Indicates decision height on Secondary decision height (DH)

(lights on glareshield,
ADI’s and fegend in
VAM displays)

FIRE SHUTOFF
HANDLE LIGHTS
{four places)

FUEL LEVER
CAUTION
LIGHTS
{four places)

selected radio altimeter has
been reached, with autoflare
armed.

Fire/Overheat condition sensed
in respective engine area or
system test.

1. An engine fire/overheat
signal.

2. An engine shutdown with
the fire shutoff handie and
the fuel lever on. .

3. System test

Figure 3-7,

15 Aug 1975

indications. Pilot should manually
retract DLC and flare,

Carry out appropriate engine fire
procedures,

Advisory that respective engine
fuel lever is on with a fire signal
present or with the fire shutoff
handie pulled.

Sheet 7
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Section IV YC-15

INTRODUCTICN

This section contains only those
duties and procedures that are in
addition to the Normal Procedures,
Secticn II and Emergency
Procedures, Section I11I. The
duties listed in this section are
only a part of those that wmay be
required of the crewmembers,
Crewmemkers are responsikble for
operation of the equipment
pertaining t¢o their duties covered
in other sections ¢f the book in
order that +the mnmission may be
carried out safely and with
dispatch.

INTERPHONE PROCEDURES AND
PHRASECLOGY

Use of the interphone in  the
flight compartment will be at the
pilot's discretion, Circumstances
will dictate when the transmissiocon
OLf verbal instructions and/or
responses are best satisfied with
or without the use of interphone.
To implement standard interphone
rrocedures and phrassolegy, the
following will be wused during
ground and flight operatiomn,

Nomenclature

In the interest of standardization
of crewmember identificaticn, +the
following terms will ke used:

1. Pilot: The occupant of the
left seat in the cockpit,
regardless of his position on
the crew.

2. Copileot: The occupant of +the
right seat in the cockpit,
regardless of his position on
the crew,

NOTE
Frequently, during
training, the
instructor pilot

U-002-rRev. 001 15 Aug 1975

or the pilot imn
command will

. occupy the right
seat: regardless,
he will be referred
to as copilot.

3. Flight Test Engineer: The
crewmenber seated at the
flight test engineerts
station. :

4, Additicral Crew Member (ACM)
The crewmenber seated at the
ACM station.

5. Loadmaster {L/M) : The
crewnenber designated to
accomplish loadmaster duties.
If the «c¢argo compartment is
not being utilized for testing
and evaluation, =z loadmaster
will not be designated.

Identification

The crewmember or position being
called will be identified first,
followed by the identification of
the crewmember making the call.
For example: "Loadmaster from
copilot™,

Sequence

Crewmembers will always state the
unit to be actuated first, and
then follow with the action to be
taken, for example: "Gear -~ TUP;
Flaps = EKETRRCTIY, .

Terminology

In the interest of clarity and
comprehension, the terminology
contained in this publication will
be used as zpplicable.

Acknowledgement

Prior to execution, every command
will be repeated by +the - receiver
to ensure understanding of the
transmission. An exception to the
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above rule may be made during +the
tiral approcach on a GCA let down;
here, the pilot may dJdirect the
other crewmenmbers not to
acknowledge his commands in ordexr
to prevent interphone
transmissions, After injitial
contact has been established, it
is not necessary during subsequent
transmission (in the sSame
conversation) to identify the
crewmember being called.

Hot Mic Procedure

The wuse of HOT MIC, TALK arnd
LISTEN will be coordinated by the
pilot.

Hot mic will bke used for
takeorff andg landing, The
following procedures apply:

1. BOT MIC will be selected from

"hefore takeoff" checklist *to
n"zfter takeoff, climb"
checklist and from the "before
landing” <checklist | to the
"after landing® check list.

2. Both pilots should have their
HOT MIC, TALK and IISTEN
buttons pulled out, The crew,
cther +than +the pilot and
copilot, will use normal
interphone procedures during
this portion of the flight,

PILOT IN COMMAND

The pilot in c¢ommand shall be
designated on the flight test
card., He shall be in command of
the aircraft regardless of his
crew station. He 1is xyesponsible
for proper inspection, preparation
and for the =safe and orderly
conduct of the flight.

CQOPILOT
The copilot will assist the pilot

as directed to accomplish the
assigned flight, He must be

Section IV

thoroughly familiar with the
Emergency Procedures as they
pertain to the aircraft and to his
duties relative to +the briefed
flight test cards.

FLIGHT TEST ENGINEER

The £flight +test engineer will
perform inspections as required
and report to the pilot the
condition of the flight test
equipment as it pertains +o the
flight. He will brief the crew on
the Flight Test Cards for each
flight. He will complete the TOLD
card and brief the pilots. He will
present the current weilght and
balance for the specific test
flight. Weight and balance changes
to be experienced -during  the
flight, such as aerial delivery
tests, a&as well as any flight
conditons which approach the
current weight and balance limits
will be briefed prior to f£flight.
In-flight, weight and balance
configuration will be monitored
and shifts of bellast or cargo as
required +to maintain test CG
limits will be directed by him. He
will operate znd monitor various
test systems to ensure the
guccessful completion of the
flight, He must be thoroughly
familiar with the Emergency
Procedures as they pertain to the
aircraft and teo his duties,

ADDITIONEL CREWMEMBER

The ACM will assist the crew with
their duties and perform
inspections as required as it
pertains to the flight., In-flight,
he will assist the crew as
directed and perform the specific
duties as assigned to the flight.

LOADMASTER

The loadmaster is responsible for

+the knowledge of and proper use of
locad equipment, +the tiedown and

4-003~-Rev. 000 01 Jun 1975



Section IV YC-15

restraint mechanism, cargo/troop
aerial delivery systems, the cargo
door and ramp system operation. He
will be in the «cargo compartment
during the test and evaluaton of
compartment airflow, parachute
tow, simulated personnel air drop,
heavy equipment extraction, IRAPES,
CDs and at other times as
directed. Refer to McDonnell
Douglas ¥YC=15 Cargo/Trocp Aerial
Delivery Evaluaticorn document for
detail instructions and loadmaster
duties, He must be thoroughly
familiar with the Fmergency
Procedures as they pertain to the
aircraft and his duties,

MIKIMUM FLIGHT TEST CREW

Pilot, Copilot and Flight Test

Engineer and additional
crewmemkbers as required to
complete +he desigrated flight
test. : ‘

4-00Q4=~Reyv, 002 20 Feb 1976
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apply.

Section v
INTRODUCTION
This section contains design
limitations on the basic aircraft

and JT8D-17 engines (except where

r.oted) that must be observed for
safe and efficient operation of
the engines and aircraft, however,

until the aircraft envelope is
expanded to these limits the
Interim Fiight Restrictions (IFR)

These limitations should be
studied cleosely and if they are
exceeded it should ke noted on the
appropriate form along with time
interval and actual instrument
reading.

MINIMUM FLIGHT TEST CREW
REQUIREMENT

The minimum flight test crew will
consist of a pilot, copilot and
flight test engineer. '

INSTRUMENT MARKINGS
{(Refer to figure 5-%5).,
STARTING LIMITATIONS

Starter Duty Cycle is one wminute
ON, 30 seconds OFF, one minute ON
and one minute OFF., The cycle may
be repeated as often as required.

Exhaust Gas Temperature:
exhaust gas temperature
to 5509C (momentary), discontinue
start and record hot start on
appropriate form. An
overtemperature inspection must be
accomplished before a restart is
attempted.

if the
increases

ENGINE LIMITATIONS
(kefer to Figure 5-1.})

ENGINE RATINGS AND THROTTLE
SETTINGS

(Refer to Section I Engine
Ratings.)
5=002-Rev. 003 24 Jan 1977
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ENGINE OIL PERESSURE LIMITS
{Refer to Figure S5=1.)
ENGINE IGNITION

normal duty cycle

The for the
override (OVED) position is 2
minutes ON, 3 minutes OFF, 2

minutes ON and 23 minutes OFF.
FUEL GRADE AND LIMITS
(Refer to Figure 5-1.)

FUEL MANAGEMENT AND ILOADING

Each fuel tank feeds directly to

the related er.gine. The tank-to-
engine fuel feedlines are
intexconnected Ly a crossfeed
manifold with electrically

operated crossfeed shutoff wvalves
s0 that any engine may be fed from
any tank. The engines will suction
feed from their related tank.

WARNING

Engine fuel starvation could
occur when lateral accelera-
tion is greater than one ball
in the turn and slip indiea-
tor for & sustained time.
X-FEED operation to all en-
gines whenever this leterzl
acceleration is continued for
more than 4 minutes duration
will preclude this fuel star-
vation, Before terminating
X~FEED operation, the air-
craft must be flown equal to
or less than cruise. power
without lateral acceleration
for & minimum of 15 minutes,

21l fuel boost puups should be ON
for all flight conditions,
irregardless of the fact that one
boost pump is capable of supplying
two engines at takeoff rated
power,

—— o e B s Sl e S A S T e e e e — b e
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Fuel tanks should be fueled ir the
following order: inboards,
outboards then  fuselage tanks
{when installed). ' :

FUEL HEAT

Whenever the fuel temperature is
10¢C or below, move the fuel heat
switch for +the affected engine
momentarily to ON position,
Positioning the fuel heat
to the ON position energizes a one

minute +timer which electrically
opens the respective bleed air
valve.,

WARNING

To ensure maximum perform-
ance in the event of engine
failure, do not use fuel
heat during takeoff. Fuel
heat utilizes 13th stage
bleed air ard results in
thrust loss of operating
engine.

THRUST REVERSEKS

In flight, only irboard thrust
reversers may be used. DO not
exceed 350 knots/mach 0.76.

Reverse power may be used up +to
the inflight thrust reverse stops
but do not exceed 1.4 EPR. Before
stowing reversers, reduce airspeed
to 300 knots or below.

NOTE

The reversers may not stow at
speed greater than 330 kunots,
In flight thrust reéversers may
be used up +to VL/ML in an
emergency.

Ground operations, reverse thrust
may be used up to the ground
reverse stops, but do not exceed
raximum continuous thrust (MCT).

WEIGHT LIMITATIONS

switch

Section v

The weight limitations when used
in conjunction with the other
limitations in this section will
maintain the lcads imposed on the
airplane to 80 percent of the
design load levels,
BASIC WEIGHTS POUNDS
Operating Empty Weight

{(No Test Equipnent)

Aircraft 1==-{CFM=56})~----116,269
dircraft 2=-(JT8D~17)~-~105,902

. Lircraft 2e={-209)~===-==-106,807

Operating Empty Weight
(With Test Equipment)
Aircraft 1=--{(CFM-56)~-~-~127,865
Aireraft 2--(JT8D=17)~---115, 185
Lircraft 2=-(-209)==---~=112,0439

Maximum Fuel Capacity

rircraft 1-====ewee—ee=e=T75,700
hircraft 2-===-==e=s=e-===54, 700
(at 6.76 pourds per gallon)

STCOL MODE - 2.U4g CRUISE

Maximum Takecff
and Landing (14 FPS) .
aircraft 1--(CFM=-56)~---154,568
Aircraft 2-=-(JT8D-17) --~154,568
Aircraft 2--(-209)====~~154,568
(12 FPS)

Maximum Zero Fuel
Aircraft i=-=-(CFM=56) ==-=-=143,270
Aircraft 2=--(JT8D=17)}=-=133,000
Aircraft 2--(~-209) ~==v~- 133,807
CTOL MODE - CFUISE
Maximum Takeof f=======s=~216,680
Maximum Landing (6 Fpg)~~216,680
Maximum Landirg (10 FPS)-~-190,965
Maximum Zero Fuel _
Rircratt 1=={CFM=-56)==-==178,270
Aircraft 2--(JT8D-17)---168,000
Aircraft 2-=(-209)-~----168,807
MAXIMUM IATERZL UNBALANCE

5+003~-Fkev., 003 24 Jan 1977



Section v

Maximum asymmetrical fuel loading
Eetween wings for takeoff,
inflight and landing configquration
should not exceed 2000 pounds;
including an engine incperative
operation.

CENTEK OF GRAVITY
LIMITATIONS

The location of +the center of
gravity for any qross weight
configuration, determined from the
" ballast request form and the
weight and balance data, mast £all
within +the weight and balance
center of gravity envelope {figure
5'2) -

WIND GUST LIMITATION

The aircraft has been designed <o
withstand 70 knot gusts from any
direction in the horizontal plane.

PRESSURIZATION LIMITATIONS

Max RAllowable Differential
Fregee====cecccnc==== -7.15 PSID

Maximum Emergency
Pressure Relief=--=-7.15 PSID(+)

Max rllowable
Negative Preg===-——- ~0.8 PSID(=)

ELECTRICAL LIMITATIONS
{Refer to Figure 5-3.}

STRUCTURAL DESIGN
ZND OPERATING SPEEDS

(Refexr to Figure 5-4).

Confiquration A/S MACH

Slats/DLE===--- -==-235 KEAS, .50 M
140 Flaps-=-==~=-== 200 KEAS, .40 M
23° Flaps=======- 190 KEAS, .40 M

5-004~Rev, 003 24 Jan 1977

YC~15

339 Flapg=======- 156 KERS, .40 M
459 PlapS==m==—- ~=116 KEAS, .40 M

Landing Gear
Extendede==—e=== 200 KErRS, .50 M

Landing Gear
Qperation======= 200 KEAS, 40 M

Troop Jump Door
Cperation/Opern--150 KEAS, .40 M

Ramp/Cargo Door
QOperation-=~=—====200 KEAS, .44 M
(Toes Removed)

Ramp Only Open/======- VHe= === MH
Operation
(Cargo Door
Latched Closed,
Toes Removed)

Rerial Delivery,
Clean==emcaccaca 200 KEAS, .50 M

Aerial Delivery,
209=-35¢ Flaps~---130 KEAS, .40 M

Aerizl Delivery,

Flaps 330======= 100 KEAS, .40 M
Clearview Window
Operation-~-=—=-—=--- ~====250 KELS
Spoiiers-Lateral

Control=—mmem== ~235 KERS, .50 M
Spoilers - DIC========== 200 KEAS
Spoilers, Ground,

Inflight Extension===--—=- 180 KEAS

The aircraft may be flownh to VL/ML
except when hydraulic System #1 or

3 is inoperative and cannot be
reinstated, then 350 knots/Mach
0.76 (VH/MH) 1is the limiting
airspeed,

THRUST REVEESEER

LIMITS A/S MACH
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Maximum Deploying S BRAKE TEMPERATUKE
or Deployed--*BSO kncts Q.76

Maximum brake. temperature for. 100%

Max 1mum {Rejected  Takeoff) capabilitys

sStowing-----=~300 knots CTOL no reverse - thrust 1906°C. |
_ ' Reverse thrust:; CTOL 307°C; STOL |

ENGINE OIL MINIMUM QUANTITY: 363°%C., . i

Prior to

engine start-=---===-ee=- ~=5 qgts.

Engine stabilized

Engine may be ¢operated as long -as
oil pressure and tenperature
limits are not exceeded.

MANEUVER LOAD LIMITS

These maneuver load limitations
represent 80 percent of design

load factors, '

CONFIG WEIGHT g MAX V

Clean 154,568 +41.870.2 VH
154,568 +2.4/70.0 VH

Flaps/Slats .
Extended All 41.6/70.2 V1iF

Aerial
Delivery 211 41.6/0.,2 ===

TIRE SPEED LIMITATION

225 MPH (195 knots) on paved
surface at recommended pressure,

TIRE PRESSURES

Rwy Cond PSI
Nose - Paved - 112
Unprepared 80
Main = Paved 145
Unprepared a0

FUSE PLUG TEMPERATURE

200°C (390°F)

S5«005~Rev. 003 24 Jan 1977
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ENGINE OPERATING LIMITS

OPERATING LIMITS

OPERATING TIME MAaX Min orLé!? oiL® THRUST MAX ROTOR
CONDITIONS LIMIT EGT {°C) PRESS. (PSIG) | TEMP (°C) | SL (STD) SPEEDS
TAKEOFF 5 MINUTES 650 40 130 18,0003 N, N,
MCT CONTINUOUS 610 35 130 8,795 12,245

_ . - RPM = RPM =
IOLE CONTINUOUS | 480/420'% 35 130 - 102.4% 100%
STARTING MOMENTARY | 550/650'%) 35 130 -
ACCEL 2 MINUTES 660 35 130 -

{I)NORMAL QIL PRESSURE 15 40-55 PSIG, PRESSURES BETWEEN 35-40 P5IG ARE PERMISSIBILE FOR SUSTAINING
FLIGHT AT REDUCEDR POWER SETTINGS; PRESSURES BELOW 35 PSIG ARE UNSAFE AND THE ENGINE WILL BE
SHUT DOWN. :

(E}OIL TEMPERATURE IN EXCESS OF 1300C. BUT NOT OVER 1650(3, 15 ALLOWED FOR A MAXIMUM OF 15 MINUTES.

wlT%‘(EOFg RATED THRUST OF THE JT8D-17 ENGINE 1S AVAILABLE UP TO AN AMBIENT TEMPERATURE OF
297C (B4 F},

MAXIMUM 5500!: FOR GROUND AND 65'00(2 FOR INFLIGHT STARTS. THESE TEMPERATURES ARE LIMITED TO
MOMENTARY FOR STARTING. IF MAXIMUM ALLOWABLE STARTING EGT 1S EXCEEDED, THE ENGIMNE SHALL BE
SHUT DOWN AND INSPECTED,

4}

{5]4502C APPLIES WHEN AIRBLEED OR POWER EXTRACTION IS BEING USED. WHEN NO EXTRACTION 1S USED,

420°C APPLIES.

FUEL GRADE AND LIMITS

SPECIFIC MINIMUM
GRAVITY FUEL
FUEL NATO us. IMAX-MIN TEMPE RATURE
TYPE GRADE SYMBOL MIL SPEC AT BO°F} {oc)
WIDE CUT P-4 F-40 MIL-J-5624 | 0.802 — 0.721 —5atl)
TURBINE
FUEL COMMERCIAL
JETE 0.802 — 0,751 _as
KEROSENE JP5 F-44 MIL-J-6624 | 0.845— D.788 —42
JP-EB F-42 0.845 — 0.788 —34
COMMERCIAL
JET A-1 F-34 0.829 — 0.775 —44
COMMERCIAL
JET A F-30 0.82% — 0.775 —34

M avoi0 FLYING AT ALTITUDES WHERE INDICATED FUEL TEMPERATURE 1S LESS THAN THE

MINIRUM,

Hia v 15 sy |

Figure 5-1
5-006~Rev. 002 20 Feb 1976



GROSS WEIGHT {1000 POUNDS)
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180
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YC=15 Section \Y

WEIGHT AND BALANCE LIMIT

MAXIMUM TAKEOFF WEIGHT — 216,680 LB
/{ ol3
S E
/ 23
a]8
o -.l"\
MAXIMUM LANDING WEIGHT | — 190,965 LB
olE @
/ E = a
= g
o
ow
IV
5 A Nm|
L. =8
" -MAXIMUM STOL WEIGHT — 154,568 LB S
i
b
¥ B |:
v : =
— YC-15 DEW WITH 5
2 TEST EQUIPMENT ™ |
M
9 <
>  — :
x 127,865 LB
- ACFT NO. 1
2
|
Q
=
('8
20 22 24 26 28 30 a2 34 - 38 38
C. G. — PERCENT MAC ' o
MAC = 202.5IN,
LEMAC = STA 718.13
ci4 = STA 770,00

"PRS-C15-204C

Figure_5-2
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ELECTRICAL LIMITATIONS

GENERAL

THE VALUES SHOWN IN THE NORMAL COLUMN ARE NORMAL DPERATING RANGES. 1ND!CATLONS QUTSIDE THE
NORMAL RANGE INDICATE POSSIBLE SYSTEM ABNORMALITIES.

LIMITS SHOWN N THE ALLOWABLE COLUMN SHOULD NOT BE EXCEEDED, AND SUSTAINED CPERATION AT THESE
LiMITS 15 NOT RECOMMENDED.
CAUTION

ANY CONDITION THAT CAUSES ANY INDICATION |N'ALLOWABLE
COLUMN, QTHER THAN WITHIN NORMAL RANGE, SHOULD BE

CORRECTED AT EARLIEST OPPORTUNITY.

NORMAL ALLOWABLE
CONDITION OR ITEM M IM UM MAXIMUM MINIMUM MAXIMUM
DC LCADMETERS ALL MAXIMUM DIFFERENCE 0 1.0
BE TWEEN THE TWO
INDICATIONS SHOULD
NOT EXCEED 0.3
RIGHT OR LEFT DC BUS 24 VDC . 28VvDC 22vDC 30vDC
ENGINE GENERATORS VOLTAGE 112 VAC 118 VAC 107 VAC 123 VAC
FREQUENCY 306 Hz 404 Hz 380 Hz . 420 Hz
EXTERNAL POWER VOLTAGE 112 vac 118 VAC 107 VAC 123 VAC
FREQUENCY 396 Hz 404 Hz 380Hz  420Hz
AC LOADMETERS OF OVER D UNDER 1.0 0 1.0

OPERATING GENERATORS:

NQOTE:

GENERATOR QVERLOAD
RATINGS FOR SHORT
TIME OPERATION ARE:

a. 1.6 FOR 5 MINUTES

b. THE OVERLOQAD
RATING OF THE
GENERATOR 15 2.0
FOR 5 SECONDS

BATTERY YOLTAGE
a. NO OTHER POWER
AIRCRAFTNC LOAD
OMN BATTERY
b. BATTERY CHARGING
NOTE:

BATTERY VOLTAGE

MAY BE FLUCTUATING,

DEPENDING ON MODE
OF QPERATION OF THE
BATTERY CHARGER

c. EMERGENCY POWER
SWITCH IN ON
POSITION

MNOT LESS THAN 27 VOLTS
30 VOLTS 33VOLTS
NOTE:

BATTERY CHARGING

VOLTAGES AT AMBIENT
TEMPERATURE OF 70°F.

NOT LESS THAN 26 VOLTS

NOT LESS THAN 27 VOLTS
26 VOLTS 39VOLTS
NOTE:
ALLOWABLE BATTERY
CHARGING VOLTAGES AT

AMBIENT TEMPEHATUHOE
EXTREMES OF 186 TQ Q

NOT LESS THAN 22 VOLTS

'BATTERY AMPERES

a. BATTERY CHARGING 0 AMPERES 65 'AMPEHES

b. EMERGENCY POWER —356 AMPERES
SWITCH N ON PRS-C15-205 6
POSITION Flgure 5-3 U
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Section ¥ YC-15

INSTRUMENT LIMIT MARKINGS

ENGINE

ENGINE EXHAUST ENGINE 01L- ENGINE OIL
TEMPERATURE INDICATOR TEMPERATURE INDICATOR _ PRESSURE INDICATOR

/7 610° TO 650°C—CAUTION p 130° TO 165°C— CAUTION f 40 TO 55 PSI — NORMAL
\ 660° — MAXIMUM \ 180°C — MAXIMUM 47 "35TO0 40 PSI — CAUTION

Sy 35 PSI — MINIMUM

0 nnuir 40

10
RPM 50 3/
/%70 /

"1k

ENGINE TACHOMETER N4 ENGINE TACHOMETER N,

=== 102.4% — MAXIMUM =—— 100.0% — MAXIMUM

FREQUENCY METER

@ 380 TO 396 — CAUTION T n

404 TO 420 Htz — CAUTION

Figure 5=5
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Section VI
STALLS
Neormal Stall and Recovery

Stall Characteristics =
SCAS OQFF

There is generally no aercdyramic
stall warning in the YC=-15. Buffet
onset, when it occurs, is usually
coincident with the stall., Power-
off stalls are characterized by

light buffet, G-break or slight
wing heaviness or by sSOme
combination of these
characteristics. Power-on stalls
occur at  higher pitch attitudes
and angles of attack, btut have
essentially the same
characteristics as power-off

stalls except with full landing
flaps where boom angles of attack
in excess of 35 degrees have been
achieved at maximum continuous
thrust without defining a stall
condition or observing any stall
characteristics, There is no
strong tendency for wing drop
(outboard wing stall) nor loss of
lateral control at the stall.
Stability with respect to angle of
attack varies from slightly
positive to slightly negative with
center-of-gravity variatiom,. No
appreciable pitch=-up or pitch=-down
cccurs at or near the stall. There
is no loss ¢f longitudinal or
directional control at the stall,
There is no dihedral effect at
stall angles of attack.

Stall Characteristics -
SCAS ON

The 3C4S tends +to minimize the
intensity of stall characteristics
Eut does not alter them
significantly. Pitch Rate Command
causes the aircraft to behave as
through it were neutrally stable,
thus enhancing slightly the stall
characteristics where +the basic
aircraft exhibits mild angle of
attack instability at s&aft cG,
6-002-Rev.

003 24 Jan 1977
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slighly the
characteristics whexre the basic
airplane has & natural G-break and
nose drop at stall. Pitch Attitude
command generally enhances the
stall entry characteristics by
creating the effect of strongly
positive longitudinal static
stability. koll 8CaAS (CWS) and Yaw
SCAS (TURB) have +their greatest
effect durirng stall
damping the directional excursions
occasionally experienced in the
basic aircraft. 2t no time dJdoes
the SCAS mask the basic aircraftts
stall characteristics, but it c¢an
delay recognition of those
characteristics because of its
minimizing effects.

degrading

Stall Recognition

The aircraft's flight controls are
extremely effective at and beyond
stall angles of attack, so the
pilot always has positive control
of the aircraft's attitude., This
excellent control response could
be detrimental though in that the
plane "feels good", i.e., responds

briskliy to contrcl inputs, right
up to and beyond the stall, There
is no mushiness cf +the controls,
no lack of aircraft response and
seldom any buffet, 50 stick
shakers are installed as stall
warning devices. At stick shaker,

the aircraft is approximately 10

degrees from stall angle of
attack. Stall recovery procedures
should be iritiated at stick
shaker onset. 2t this point, the

indicated airspeed does not appear

alarmingly low and simply adding
thrust is usually &ll that is
required t¢ reduce the angle of
attacik below +the stick shaker
threshold., If the angle of attack
continues to be increased, either

the aircraft will stall or +the
SSRS will activate first. The SSES
is designed to augment the
aircratft's natural stall
recognition characteristics or, in

recovery by
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a few cases, to substitute as the
primary stall recognition
characteristic where no natural

characteristics exist or have been
defined. At SSKS actuation, the
indicated airspeed may still not
appear alarmingly low but at these
angles of attack, the angle of
attack can increase 3 to 5 degrees
for each one knot decrease in
airspeed. If stall entry  has
progressed to the point of actual
stall/SSRS, considerable altitude
may be lost during the recovery,
particularly in the landing flap
configurations and the pilot must
execute positive receovery
procedures. In the interests of
simplicity and safety, this stall
receovery procedure will normally

be initiated at stick shakexr
onset., :

Stall Recovery

Stall recovery is normally
initiated at stick shaker, Stall

angle of
thrust so

attack increased with
application of thrust

and nose down elevator is
particularly effective in stall
prevention and receovery., The
normal stall receovery and

prevention procedure consists of:

2. Throttles o0 MCT -~ Thrust
tends to cause a nose down
pitching moment in the

aircraft as well as increasing
the stall angle of attack.

b. Fkeduce Angle of Attack -
Simuitaneously lower the
aircraft nose +o achieve a
true alpha of 7-9° (10-12¢°

boom alpha) while leveling the
wings. This may require a push
force of up to 40 or 50

pounds, depending on
configquration, SCAS and
maximam alpha attained prior
to recovery. Maintain target
angle of attack throughout
recovery.

Section VI

Reset Flaps as Required - If
flaps are less than 230,
maintain configuration, If
flaps are greater than 239,
select 239 configuration and
verify flap retraction.

Pullout at Recovery Angle of
Attack - & full stall with
landing flaps car result in a
-10 To -20 degree pitch

‘attitude to decrease alpha to

7-99 true and a sink rate of
30004 FPM. Airspeed will
increase rapidly as the nose
is lowered and flaps are
retracted, DISREGARD IT except
for flap limit speeds. ANGLE
OF ATTACK Is THE SOLE

INDICATION OF STALL RECOVERY
PROGRESS, FRotate at a rate
that will maintain the desired
regovery alpha until a
positive rate of climb is
achieved. Do not overcontrol
the aircraft in arn attempt to

immediately correct attitude
deviations. The flight
controls are extremely
effective and large lateral-

directional control inputs at
stall or during recovery
should be avoided,
particularly SCAS off. During
stall, the pilot has full
control of aircraft attitude
but - has temporarily lost
contrel of the aircraft's
flight path., The angle of
attack recovery method permits
the pilot +to guickly regain
control of that flight path
and recover with minimum
altitude loss., This recovery
technique is trivial in cruise
configurations and generally
so in recoveries from stick
shaker onset. But, it  is
critically dimportant in the
landing flap configuration
where initiated at high angles
of attack and low altitude.

6=003=-Fev. 003 24 Jan 1977



Section VI
To Summsrizes

a., SELECT MrX POWER

b. LOWER THE NOSE TO REDUCE
ALPHA TO TARGET

¢. RESET FLAPS AS REQUIRED

d. RECOVER ON TARGET ALPHR

e. DON'T OVERCONTROL

Deep Stalls

Zlthough there shouid be no
difficulty in preventing locked-in
deep stalls by normal stall
recovery and preventicn procedure,
deep stalls are possible. Deep
stalls are characterized by
excessive sink rates at relatively
low air speeds and flat pitch
attitudes {angles of attack arcund
45 degrees).

Positive deep stall recovery can
be accomplished by the following
technique:

a. FRetard throttles - at very
high angles of attack thrust
tends €0 cause a nose-up
pitching moment in contrast
to the nose-down moment at
normal stall conditions.

b, Retract flaps to at least
the Go=around Gate (239) -
+o increase avaéilable nose-
down control.

¢, Turn SCAS off - to provide
positive control of all
surfaces,

d. Apply full nose~down
elevator,
If this procedure does not provide
prompt recovery and sufficient
altitude exists, initiate a
itching oscillation by alternate
nose~ down and nose-up elevator to

build up sufficient nose down
angular momentun to accomplish
recovery. Remember, however, that

argular motions in response to
controls will be faily sluggish,

6-004~-Rev, 003 24 Jan 1977
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Another potential deep stall
recovary consists of building up
large roll oscillations in which
angle of attack 1s traded for

sideslip angle. This is a last
resort, however, because it may
not be possible to build up
sufficiently large, rapid roll
oscillations in such a large
airplane at the low speeds
invoived.

SPINS

Spins are a prohibited maneuver
and will not ke tested during the
flight test program, If a spin 1is
entered inadvertently, it is
anticipated that a normal recovery
for multi-engine airecraft will be
effective:

a. Release all contrel forces.
b. Reduce power to idle,.
¢, Tuxrn SCAS off.

d. Slats extended and
retracted.

flaps

e. Apply full rudder against the
spin direction and hold until
rotation stops. Hold elevators
and ailerons neutral.,

f.-=-When rotation stops, hold
forward elevator control and
rapidly return rudder to
neutral.

g. Perform dive recovery.
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Appendix IX

DIGIT2ZL DATA SYSTEM
The Douglas Digital Data System
(bDS) is +the primary method of
data acquisition on the YC-15.
Lircraft #1 has +two systems and
Aircraft #2 has one system. Each
system simultaneocusly receives
more than 400 inputs from wvariocus
sources throughout +the aircraft,

2ll inputs are coded and recorded
cn an onboard magetic tape. If
required, one system may alsc be

transmitted by telemetry (TM) to a

ground station which provides
“real time! monitoring and
analysis by ground based

personnel. DDS parameters may also
be monitored onkoard in data
system "counts", The digital data
system basically consists of a
data system console, analog and

digital patch panels, displays
{time and data), two ™™
transmitters and antennas,

controls and associated circuitry.
Data System Console

The data system console (Figure
22-1), located in the left forward
cargo area, consists of electronic
module racks and a magnetic tape
recordex, The forward rack
contains a display mwmodule, +two
signal conditioning units and a
digitizer. An aft rack on aircraft

#1 contains a display module,
signal conditioning units and
digitizer for the =econd data

system which is identical in
appearance to the forward rack
shown., The display module (Figure
A2=-2) cortains & four digit data
readout (3 numbers and + or -
sign}, a data channel selector and
a six digit time readout. The data
channel selector permits selection
of any data channel on the
respective datea system for
display. The selected channel 1is
displayed in "counts™ on the data
readout. 2 calibration curve is
required to translate "counts®

22=-002=Rev, 000 01 Jun 1975
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into engineering units (e.g., PSI,
feet, degrees, pounds, etc.). Two
momentary pushbuttons are located
below the data readout. Pressing
the ZERQ pushbutton will cause the
data readout to indicate ali
zZeroes. Pressing the LAMP
pushibutten will test the data
readout lamps and should indicate
a plus sign and three eights
{(+888). A two positicn toggle
switch labeled 1 8PS and RUN is
also located below the CEAN SEL.
The 1 SPS position allows the data
readout to update only once per
second, The RUN position will
allow the display to update at the
same rate at which the DDS is
operating {(the maximum DDS update
rate is 400 samples per second).
The time readout shows +the DDS
time of day (TOD) reference in
hours, minutes and seconds using
the 24 hour c¢lock. The signal
conditioning units receive analcg
voltage inputs from various
instrunientation devices such as
strain gages, accelerometers,
thermocouples, surface pesition
potentiometers, etc. These volgate
input signals are converted within
the sigral conditioning units to
voltage levels compatible with the
digitizer., The digitizer receives
these conditioned analog inputs
and converts them to digital
signals. It also receives direct
digital inputs from various
digital instrumentation devices
such as +the digital air data
computers (D&DC). The digitizer
then arranges these data into a
serial digital output for
recording on the magnetic tape,
transmission to the ground station
and display on  the onkoard
readouts., The magetic tape
recorder is mounted on top of the
second medule rack, The rack
contains a tape control module, a
5 volt power supply for strain
gage instrumentation, a logic
drawer (DDS remote control panel)
and a time code generator.
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DDS Analog and Digital
Patch Panels

The patch panels are located
outboard of the data system
console on the cargo compartment
sidewall. There are five panel
sections; four large analog panels
and a smaller digital panel. &2l
instrumentation wiring to be
recorded on the DDS is terminated
2t these patch panels. Wiring for
each DDS channel is then connected
cr "patched" on these vpanels +o
the desired parameters recorded on
the DDS.

[Ds Displays

Twe DDS display units are located
in the flight compartment and one

tor each system on the data system

console, discussed previously. One
flight compartment display is
located on the pilot's seat back
for use by  the flight test
engineer and the other is located
on the center of the glareshield.
The FTE's display consists of a
data readout, a data channel
selector and a time zreadout. Its
use 1is ijdentical +to the data
system console display. The
glareshield display., however,
consists of & data readout and a
time readout only. The data
readout on this display is slaved
to the FTE's and shows identical
anrd simaltaneous readings. For
Rircraft #1, the FTE may select
either of the data systems for
display on the flight compartment
readouts.

Telemetry System

Two redundant telemetry {TM)
transmitters and antemnnas (Figure
A2-8) are instalied on the
aircraft, The upper unit is
located on the ceiling of the
forward cargo area and the lower
unit is located below the cargo

Appendix II

floor in the aft caigo area. The
two TM antennas are mounted on the

fuselage exterior near their
respective transmitters, The ™™
transmitters are controlled

through the TM section of the
flight +test engineer's  control
panel. On Aircraft #1, either omne
of the two data systems may be
transmitted when selected by the
FTE.

Digital Data System FTE
control Panel

The primary data system control is
at the flight test engineer's
control panel (Figure AZ-3)
located below the pilotts fixed
window. This panel 1is used for
contrel and monitoring of the DDS,
the magnetic tape recorder and the
T™ system. The contxol panel
consists of the following:

Master Run Switch

The MASTER run switch may be set
to three positions: OFF (iever
lock), STDBRY and RUN., In the OQOFF
position, all data recorders and
cameras must be operated leocally
and the DDS will continue to
display data and time but will not
record onbcard. In the STDBY
position, auxiliary data recorders
and cameras are optional and the
DDS and +the DDS magnetic tape
operate at a fixed sample rate of
10 8PS (samples per second). In
the RUN position all recorders and
cameras which are ARMed operate &at
selected rates and the DDS and the
DDS magnetic tape operate at the
SAMPLE RATE selected by the FTE,

Correlate Switch

The CORREL switch is & momentary
switch/light which when pressed
its integral light comes on and
initiates a correlation (event)
mark in the DDS.

A2-003=Rev. 000 01 Jun 1975
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NOTE

When the PHOTOSCOPE CORRE~
LATION system is ARMed on the
FTE panel, the CORREL switch
will actuate the manual
photoscope ceorrelation on the
DDS and the photoscope window
lights. A 1000 Hz tone will
also be actuated if selected
+0 a radio with the TCHE
SELECT switch on the FTE
panel.

Calibrate Switch

The CALIB switch is a momentary
switchslight which when pressed
the integral light comes on and
initiates a data calibration cycle
on the DDS, :

Sample Rate Pushbuttons

The SAMPLE RATE select pushbuttons
consist of six mechanically ganged
pushbutton switches labeled 10,
INCP, 50, 100, 200 and 400 (SPS}.
when the desired sample rate
pushbutton is pressed, the button
will go on and remzin on to
indicate the switch 1is engaged.
wWhen the MASTER switch is selected
to RUN, the DDS will sample data
at the selected rate and the DDS
tape will run at +the appreopriate
speed.

Tape Monitor Indicator

The TAPE MONITCE irdicatoer
displays the speed at which the
DDS is operating in samples per
second and also, the fcllowing
tape status messages: TAPF BREAK,
END OF TAPE, KEWIND, FAST FWD and
STOP,

Tape Femaining Indicator

The TAPE REMAINING indicator is
labeled E, 174, Y72, 374 and F. It
provides & wvisual indicetion of
DDS tape remaining.

A2+~00U~Rev, 000 01 Jun 1975

System Status Annunciators

The S5YS 1 OK/8YS 2 OK annunciator
will come on when the respective
DDs is recording in normal
operation, The NO DATAE 1/NO DATA 2
annunciator will come on zand the
respective 8Y¥S 1 OK/SyYys 2 QK
annunciator will go off when +the
DDS is not recording properly. The
last annunciator, OT1&, OT1B, OTZR
and OT2B will come on to indicate
an overtemperature (0T) in +the
respective signral conditioning
unit and the SYS 1 OR/SYS 2 OK
annunciator will go off.

control Switch

The CONTROL switch is a dual
action switch/light; FTE and
REMOTE. When pressed the integreal
light will come on either FTE or
REMCTE. When FTE is on, it
provides control of the DDS from
the FTE control panel. When REMOTE
is on, it transfers DDS control to
the data system console in  +the
cargo area, Ir KFMOTE, it can be
used by ground maintenance or the
FTE when changing DS tapes
inflight.

Telemetry Control Section

The telemetry (TM) control section
provides a nmeans of controliing
and monitoring the ™
trnasmitters. The XMTR PWR
{transmitter 'power) switch/light
is an ON-OFF switch, When pressed,
the integral light will come on.
When ON is on, both ™
transmitters are energized. When
OT (overtemperature} is on, both
™ transmitters have been
automatically de-energized. The
DATA XMIT (data transmit} switch
is a dual action switch/light; SY¥YS
1 and SYS 2 (8Ys Z lens 1is blank
on Aircraft No 2). When pressed,
the integral light will c¢ome on
either SYS 1 or 8¥Ys 2 (Blank on
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£/C 2} to indicate the data system
being transmitted. Zircraft No. 2
should ke selected tc SYS 1 at all
times the TM system is ON.

NOTE

Clearance from the appropriate
ground station must be
obtained prior to actuation

otf the TM transmitters to
avoid conflict with other air-
craft utilizing the system.

Cisplay Selector Switch
(Aircraft No. 1 Only)

The DISPIAY selector switch
located on the left side of the
FTE control panel is a dual action
switch/light; S¥s 2 and SYSs 1.
When pressed, the integral light
will come on either SYS 2 or SY¥S 1
to indicate the data systen
selected fox display on the
cockpit date readouts.

FIIGHET TEST EQUIPMENT
ELECTRICAL POWER

Electrical power for flight test
instrumentation and miscellaneous
flight test items is distributed
through the flight test Main Power
Center (MPC) (Figure Z2-4) located
in the left forward cargo area.
The MPC receives electrical power
from the aircraft LEFT and RIGHT
GEN busses and the LEFT 28 VAC
kus. The LEFT GEN BUS provides 115
VAC, 3 phase power to the MPC
through the TEST INSTM~2 circuit
breakers (AH=, AdJ- and AK-6). This
input powers a transformer
rectifier to supply 28 VDC power
for flight +test equipment. The
TEST INSTM-1 circuit breakers (AH-
, Aj- and AK-5) on the LEFT GEN
BUS are provisions for future use
and should be open and collared.
The RIGHT GEN BUS provides 115
VAC, 3 phase power 0 the MPC
through the TEST INSTM=3 circuit
breakers (AL-, AM- and AN-5) for

-angle of sideslip.

Appendix II

115 VAC powered flight test
equipment. The TEST INSTM=-4
circuit breakers (AL-, AM-.and AN~
6) are provisions for future use
and should be open and c¢ollared.
The LEFT 28 VAC bus supplies 26
VAC, single phase power to the MPC
through the TEST INSTM circuit
breaker (M-21) for the 26 VAC
powered flight test equipment.
Figure 22-4 shows a typical flight
test main power center panel,
however, flight test electrical
wiring and circuit breaker titles
and locaticns are . subiject to
change. The appropriate aircraft
instrumentatior. engineexr should be
consulted for correct information
on the flight +test electrical
systems.

FLIGHT TEST AIRSPEED/
ALTITUDE SYSTEWMS

The ¥YC=15 1is equipped with two
flight test airspeedsaltitude

. SysStems: a BOOM system and a

trailing CONE system. The 18 foot
boom has instrument installations
that tend to minimize the aircraft
bow wave effect on the following:
Pitot and
static pressure readings from the
boom are sert to an Air Data
computer (ADC) located. near the
FTE's station. This ADC fprovides
boom airspeed, altitude, mach
number, total (pitot}) pressure,
and static pressure +to the DDS.

‘The pilot may select the BOOM

airspeed system with the AIRSPEED
source selector lccated on the
lower left portion of the pilot's
instrument panel. The BOOM
position of the LIRSFEED selector
provides boom airspeed and mach
number to the pilot's indicator.

NOTE
The coplilot?'s instruments
are not affected by the
position of the AIRSPEED
source selector.
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The trailing CONE
airspeed/altitude system, normally
referred to as the CONE system,
uses a fuselage mounted pitot
probe (Figure A2-8) located Lelow
the cockpit and slightly right of
the fuselage centerline. The pitot
is connected tc the cone system
2DC located in a flight test
module rack in the left forward
cargo® area by Nylaflo tubing. The
static ports are located on a
stainless steel sleeve which Iis
trailed approximately 100 feet ox
more behind the airxcraft on a
length of Nyiafle tubing extended
from the <tip o©of the vertical
stabilizer (Figure A2-8). F:\
fiberglass cone is attached to the
end of the +tubing, several feet
aft of the static sleeve, o keep
the Nylaflo taut and stakle. The
tubing is routed through the
vertical stabilizer and into the
fuselage tc a motor driven reel
which allows the static
sleeve/cone assembly to be
retracted to a shorter length
{(approximately 15 feet) for
takeoff and landing. The Nylaflo
is connected at the center ¢f the
reel to a leak proof swivel Jjoint
which is connected through another
length of +tubing +o +the cone
system ADC., The cone system is
used to provide a static rpressure
source which is far enough removed
from the aircraft to minimize the
influence of the aircraft wake on
the pressure measurement. Thus,
the cone system provides for
accurate altitude measurements and
a reliable static pressure for
airspeed computation, The cone
airspeed, altitude and mach number
are récorded on the DDS and
airspeed and mach may be selected
by the pilot wasing t+he CONE
pesition ¢f the AIRSPEED Source
selector.

NOTE

A2-006~Rev. 000 01 Jun 1975
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The trailcone must be fully

extended to provide accurate
airspeed, altitude and mach

number.

ESCAFPE CHUTE

The emergency escape chute
provides an emergency exit for the
flight crew, The chute is located
in the right forward cargo area

and extends from the mezzanine to

an escape door in the bottom of
the fuselage. The escape chute
system basically consists of +the
c¢hute structure, a grated interior
door, an exterior doox, a
windscreen, a bailout siren,
deployment systems, controls arngd
indicator circuitry.

The escape c¢hute interjior door
(Figure A2-5) is aft hinged
opening up and aft. The door 1is
grated to alilow airflow +through
the chute when the exterior door
is ejected if the aircraft is
pressurized. The door is spring
loaded to the open position and
latched closed. This latch has two
manual relesse handles and an
automatic timer/release mechanism.
A plywood box is built around the
upper edge of the chute +to serve
as a seat for the door and a

protective enclosure for the
latching mechanism., Oone latch
release handle 3is &a pull Ilever

recessed into the forward side of
the pliywood enclosure and the
other is a pull T-handle recessed
into the right side of the
enclosure, The automatic
timers/release mechanism is located
in the forward section of <the
plywood enclesure and is attached
by a cable to the latching
mechanism., The time &actuator is
attached by a cable to the
windsecreen., Viewing perts are
provided to cbserve the timer and
the cable attach points. The timer
getting should be +hree seconds.
When the escape chute is actuated,
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the exterior door will jettison
and the windscreen will slide into
place, pulling the timer actuating
cable. Afiter +the three secend
delay, to permit depressurization,
the timer will pull the latch
release cable and the interior
door will spring open.

The escape chute exterior door is
held in place by the door cable,
The door cable is attached to the
center of the door and runs the
length of the chute up through the
interior door, A cutable bolt on
the upper end of +the cable is
attached to bracket mounted to the
top of the door. The belt is held
through the bracket by a
spearation nut which contains two
explosive cartridges for
redundancy. When the escape chute
is electrically actuated, the
cartridges are detonated to
fracture the nut and release +the
door cable. The exterior door then
opens downward into the slip
stream and free falls clear of the
aircraft, '

The windscreen is U-shaped and
mounted on slide rails +to the
forward side of the escape chute
with the open side facing aft. It
is spring lozded +to extend 48
inches into +the windstream and
held retracted by the exterior
door. When the exterior door is
released, the windscreen will
slide inrto place forcing the
exterior doorxr away from the
aircraft and actuating the
interior deoor timer. Two cables
are attached to the windscreen and
the ends are stowed on the top
forward edge of the plywood
enclosure around the upper end of
the chute. These cables are used
to retract the windscreen using &
manually operated winch stowed on
the mezzanine,

Appendix II
Prior to landing with the
as¢cape chute deploved, the
windscreer must be retracted
to prevent structural damage
to the aircraft. '

Escape Chute Control Panels

The ESCAPE CHUTE primary control
panel (Figure A2=-6), located on
the pedestal, consists of ARM,
DEPLOY and BAILOUT SIREN switches
and two amber arm lights. The ARM
and DEPLOY switches are guarded
and safety wired in OFF. When the
ARM switch is in the ARM position,
power is supplied +to the DEPLOY
switch and both amber arm lights
will come on. When +the deploy
switch is in the DEPLOY position,
the circuit is completed 0 the

explosive cartridges initiating
escape chute deploymenrt and
actuates the bailout siren,

located in the forward cargo area.
The BAILOUT SIREN switch may be
used to test +the siren without
deploying  the aescape chute.
Electrical power is supplied to
the switches, lights, siren and
explosive cartridges by the
BATTERY DIRECT BUS through the
BAILOUT SIREN and two ESCAPE CHUTE
circuit breakers located left of
the ENG FIRE handles on the
pilots* overhead switch panel.

An escape chute secondary contrel
panel (Fiqure &aZ2-6}, 1located on

‘the right aft side of the control

cable enclosure aft of the flight
compartment dcor, consists o©f a
guarded ARM swtich and a guarded
DEPLOY switch and actuating the
deploy switchk then completes <the
circuit to the explosive
cartridge. Power is supplied to
those switches from an egcape
chute battery pack located
adjacent to the switches.

An escape chute manual deployment
capability is provided in the
event that both the primary and

A2=-007=-Fev, 0C0 01 Jun 1975
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secondary electrical systems fail
to ¢perate. A palr of belt cutters
are mounted on the right side of
the plywood enclousre (Figure A2Z-
5} and are used to cut the bolt
which holds the exterior door in
place. As the exterior door falls
and +the windscreen slides into
position, the interior docr timer
is actuated and in three seconds
the interior door will open.

WARNING

After cutting the bolt,
immediately remove yourself
and the bolt cutters clear
of the arc of the interior
door which will spring cpen
in three seconds.

When the escape chute is deployed
and the interior door timer does
not automatically unlatech the
dooxr, the T-handle or lever
release handle may be used +to
manually unlatch the door.

Emergency Escape Chute
Operation

{(kefer +0 Section 3,
Procedures Bailout.)

Emergency

Windscreen Retraction Winch
Operation

NOTE
Alrspeed envelope for
windscreen retraction will
be determined early in the

flight test program,.

1. Establish communications with
the flight compartment,

2. Close and latch escape chute
interior door.

3. Unstow winch.

22-008-Rev, 001 15 2ug 1975
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Winch weighs 84 pounds.
Lift with care.

4. 8lide winch onto forward upper
edge of interior door.

5. Unstow one of the windscreen
cables on the forward edge of
the plywood enclosure,

6. Attach cable to winch hub.

7. Slowly crank winch to take up
cable and retract windscreen.

8. Verify visually through grates
in door +that windscrzen is
fully retracted.

9, Verify 1latch on
secure,

winch is

FLIGHT TEST HYDRAULIC SYSTEM
FAIL VAINVE.

an electic hydraulic shutoff
{(FAI1L) wvalve is installed in #3
Hydraulic Systemn left wing flap
actuators downr: line., The wvalve 1is
controlled from the FTE's panel by
a HYD FRIL VIV - FLREPS DN 8Y¥s 3
switch (Figure A2-7). The switch
is two position, FAIL and NORM,
and guarded in the NORM ({valve
open) positior. A red dindicator
light, adjacent +to the switch,
comes on when the switch is
selected to FAIL and the wvalve has
been driven closed. The wvalve will
be utilized during flight +testing
to evaluate wing flap operation on
a single -hydraulic system. The
fail valve system will be
deactivated in the normal position
except when planned flight tests
requiring use of +the fail wvalve
are to be conducted.

LASEKR REFLECTOR
The laser retflectors are a self-

contained semi-cylinder attached
to the top ¢f the wheel pods, one
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unit on each pod (Figure 22-8).
The units are used to reflect the

laser signal from the mobile
automatic laser tracking (MALT)
system which provides aircraft

'space positioning data for takeoff
and landing performance tests.

FLIGHT COMPARTMENT FLIGHT
TEST EQUIPMENT

Pilots' Instrument Panel

The pilotts and copilotts
instrument panels (FO-1) contain a
number of indicators and switches
for use during flight test
operation, £11 flight test
indicators, except for the pilot's
airspeed, receive electrical power
through the flight test main power
center,

Flight Test Airspeed/Mach

Indicator :
E flight test aijirspeed indicator
is installed in place of a
production indicator on the

pilot*s instrument panel, The test
indicator provides an expanded
dirspeed scale for hetter
readability. Digital readouts of
airspeed and mach number are also
provided.

C.G, Normal Indicator

The C.G NORMAL indicator
pilotys instrument
electrical and shows the normal
load factor in G's Lkeing exerted
on a test accelerometer located
near the alrcraft's center of
gravity.

on the
panel ig

Pilot's Force Indjicator

A FORCE indicator, located on the
pilot's instrument panel, provides
& visual means of monitoring the
force in pounds applied by the
pilot <0 his wheel, c¢olumn or
rudder pedals. The pointer will

Appendix IT

deflect either right or left of
zero according to the pilet
inputs. Since there 1is only one
indicator and three axes, selector
pushbuttons are installed on the
FTE's panel. When a pushbutton is
pressed {aileron, rudder or
elevator), and the pilot applies a
force in the selected axis, the
force will be displayed.

Angle of Attack Indicator

The ANGLE OF RTTACK indicators on
the pilot's and copilot's
instrument panels show the
aircraft angle of attack, in
degrees, measured by the flight
tast boom alpha wvanhe.

Horizontal Stabilizer
Positicon Indicator

The HORIZ STLB T.E. POS
~{horizontal stabilizer trailing
edge position) indicators on the
Pilot*s and copileot's instrument
panels show the position of the
horizontal stabilizer trailing

edge, in degrees, measured by a
flight test potentiometer.

Elevator Position Indicator

The ELEV L and kK ({elevator left
and right) indicators on the
pilot's and copilot's instrument
panels show the position of each
elevator, in degrees, measured by
a flight test potentiometer on
each elevator,

- sideslip Indicator

The SIDESLIP I and R (left and
right) indicators on the pilot's
and copilot*s instrument panels
show +the ajircraft's angle of
sideslip, in degrees, measured by
the flight +test boom sideslip
vane,

Spoiler Position
Indicators

A2-009-Fev, 000 01 Jun 1973
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The SPOIL L and SPCIL R (spoiler
left and spoiler right) indicators
o the pilot's ranel show the
average deflection, in degrees, of
the two left outboard spoilers and
the two right coutboard spcilers,
respectively. The spoiler
positions are measured by flight
test potentiometers.

Alleron Trim Indicator

The AIL TRIM indicator cn the
pilot's instrumwent panel shows the
lateral trim setting in degrees of
aileron deflection.

Aileron Position Indicator

The AIL L and R (aileron left and
right) indicator on the pilott's
instrument panel shows the
position, in deqgrees, of the left
and right ailerons, respectively,
measured by flight test autosyns.

Rudder Position Indicator

The RUD UPR and LWk (kudder upper
and lower) indicators on the
pilot's instrument panel show +the
position, in degrees, of the upper
and lower rudder forward segments,
respectively., The positions are
mea sured by flight test
potentiometers,

Flight Test Airspeed Source
System Selector

The ATIRSPEED source selector on
the pilot's instrument fanel is
used to select the airspeed system

for display on the pilot's
airspeed indicator. It does not
affect the copilot's airspeed
indicator. The ACET position
selects the normal aircraft

system. The CONE position selects
the flight test trail cone system,
The BOOM position selects the
flight test boom systen.

£2=-010-Rev. 000 01 Jun 1975

Disconnect Selector Switch

The DISC SELECT switch on the
Pilot's instrument panel is a +two
pesition lever lock type with
positions FLUTTEE VANE and STICK
SHAKER. When the DISC SELECT
switch is ir . the STICK SHAKER
position the stall warning stick
shaker will operate normalliy when
the +thumbt disconnect switch is
pulled out &nd pushing in the
thuamb switch wilil deactivate the
stick shaker. The stick shaker
disconnect is used by the pilot
during preplanned flight test slow
speed maneuvers o remove the
distraction of the ~stick shaker.
The FLUTTER VANE position of +the
DISC SELECT switch is a2 provision
for future flight test
installations and is not
functiorzl at this time. If the
FLUTTER VANE position is selected,
the stick shaker will operate
normally and will not be affected
by +the position of the thumb
switch, This switch is used +to
select the function of the  thumb
disconnect switch located on the

inboard heorn of the pilotts
control wheel. The thumb
disconnect switch is a two

position push/pull type switch
with an integral light. Wwhen the
thumb switch is pulled out, the
selected system is active and the
integral light in the thumb switch
will be on. When the thumb switch
is pressed, the selected system
will be deactivated and the thumb
switch light will be out.

Mechanicasl Accelercmeter

An ACCELERATION G UNITS indicator

is installed on the copilot's
instrument penel. This is a
mechanical acceleroneter and

indicates the load factor in Gs.

Glareshield
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2 digital data system data and
time readout is located on the
center of the glareshield. kefer
to Digital Data System paragraphs
this section.

Flight Test Engineer's Panel

The flight test engineer's (FTE)
panel is located below the pilot's
window (Figure B22-7). The FTE
panel consists of three adjacent
panel units. The forward unit is a
data control panel which basically
consists of the DDS controls and
indicators, the force select
buttons for the pilot's force
indicator, cockpit and auxiliary
camera controls, auxiliary data
recorder contrels, a photoscope
correlation panel and door warning
lights. The center panel unit
consists of the audio panel for
the FTE station, the audio mixer

panel for the remote interphone

stations, fuel temperature

indicators, a hydraulic fail valve

control switch and indicator
light, a radio selector switch for
the phtoscope correlaticn tone,
the brake temperature indicator
and the brake selector switch for
the temperature indicator. The aft
ranel unit consists of the oxygen
regulator head for the FTE station
and the FTE mic and headset jacks.,
The flight test engineer's panel
is subject to change during the
flight test program to accomodate
instrumentation requiremerts. The
aircraft FTE may be consulted for
current
operation of the panel.

Flight Test Engineer*s Data
and Time Display Panel

A digital data system data and
time display panel is 1located on
the pilot's seat back. Refer to
Digital Data System this section
for details.

Cockpit Cawera

configuration and.

Appendix IT

A 35mm cockpit camera is located
on the upper aft cockpit bulkhead
left of the door opening. The
camera is aimed at and focused on
the pilots' instrument panel. The
COCKPIT CAMERA control module is
located on the FTE's panel. The
camera frame rate is selectable
from 1 frame per 10 seconds
standby to 1, 2 or 5 frames per

- gsecond.
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\L DATA SYSTEM CONSOLE

DISPLAY MODULE

DDS MAGNETIC
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UNIT 1A

TAPE CONTROL
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LOGIC DRAWER
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TIME CODE _
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Figure A2-1
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DDS DATA AND TIME DISPLAY
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FLIGHT TEST — MAIN POWER CENTER

PR5-C15-210

Figure A2-4
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EMERGENCY ESCAPE CHUTE -(MEZZANINE VIEW)

POWER CARTRIDGE

EXTERIOR DOOR HOLDING BOLT

¥ TIMER CABLE VIEWING
PORT LEFT SIDE OF

! PLYWOOD ENCLOSURE

CABLE TO EXTERIOR DOOR : (ACTUATING CABLE

ATTACHED TO

WINDSCREEN)

INTERIOR DOOR:-

CABLES TO
WINDSCREEN

BOLT
CUTTERS
: . . PULL LEVER
T-HANDLE . DOOR RELEASE
DOOR RE LEASE
PLYWOOD ENCLOSURE
TIMER CABLE VIEWING
PORT (ACTUATING
TIMER CABLE VIEWING CABLE ATTACH)
PORT (LATCHING
MECHANISM ATTACH)
TIMER VIEWING PORT
PR5-C15-211
TIMER/RELEASE MECHANISM
Figqure A2-5 .
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EMERGENCY ESCAPE CHUTE CONTROLS

ARM LIGHTS (AMBER)

ESCAPE S 4 DEPLOY ARM_
CHUTE - @eaiLouT | 7

SIREN

’ . 2 4 'SECONDARY CONTROL PANEL
D p._[] Y : ; (BATTERY PACK POWERED)

PRIMARY CONTROL PANEL

PR5-C15-212
Figure A2-6
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FLIGHT TEST HYDRAULIC SYSTEM FAIL VALVE

VALVE POSITION
INDICATOR |
(SAFETIED IN NORM) |

¥ ¢ 99 9 Vo9 o9
0 BB Ee6d e

PR5-C15-213

Figure A2-7
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FLIGHT TEST EXTERNAL INSTALLATIONS
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control in response to power lever
(throttle) input as modified by
engine controel variables. The
control automatically adjusts the
compressor variable stator vanes
{Vvsv} and the wvariable bypass
valves (VBV) by position control
of their actuators.

Engine power can be set and

maintained auvtomatically and

manually.

d. Automatically: Power
Management Control (BEMC)

switch in ACTIVATE and setting
the power lever {throttle) to
the desired PLA which gives
the desired N1,

b. Manually: PMC switch in
DEACTIVATE and setting the
power lever +to obtain the
desired N1.

The PMC operates from power

delivered by the control

alternator and functions to set
the N1 by overriding the
hydromechanical N2 control in the
downward direction only. Automatic
calculation and setting of the N1

is achieved by sensing fan inlet
temperature and static pressure
levels and computing the N1
required to satisfy the throttle
input demand,

Takeoff thrust is +the maximum
thrust approved for takeoff
operation, For the CFM~56 engine,
the specified rating is the
maximum thrust awvailable (21,200

pounds installed) at or below 76°F
ambient temperature. The rating is
time limited to five minutes or
less. The rating is established by
adjusting the throttle to the
desired PLA to obtain the
predetermined N1 for the
prevailing altitude and
temperature conditions, Since this
rating is less than the full
throttle thrust capability of the

APPENDIX IIX

engine, it is important that
takeoff thrust setting parameters
are accurately determined and set
to insure compliance with takeoff
thrust ratings.

CFM~56 Engine ©il Systemn

The engine oil system (Figure 3A-
3) is a medium~pressure, self-
contained system supplying the
engine main bearings, gear boxes
and lube module, 2n o0il scavenge
system withdraws o0il from the
bearing compartments (forward and
aft) and accessories, and returns
0oil to the oil tank.

The oil tank suction feeds +the
main o©il pump which pumps o0il
through the main oil filter to the
system, The main oil filter anti-
clogging bypass valve will open to
bypass o0il around a clogged

filter. A differential pressure
switch senses pressure on both
sides of the filter and & red

indicator becomes visible when the
differential pressure exceeds
approximately 14,5 PSI. The supply
0il temperature sensor on the lube

module provides input for the
SUPPLY OIL TEMP indicator on the
FTE's instrument panel., The oil

pressure +transmitter supplies a
pressure signal to the O©OIL PRESS
indicator on the forward section
of the pedestal. The 0il pressure
low caution switch senses pressure
of the ©0il delivered to the main

bearings. If the pressure at this -

point drops below 13.5 PSI, a
circuit is completed ¢t¢ turn on
the #1 ENG OIL PRESS LOW and
MASTER CAUTION 1lights., ©il <then
passes to the engine main bearings
(forward and aft}, the gear boxes
and accessories,

0il drains from the kearings and
gear boxes and 1is pumped by a

series of four scavenge pumps
through the fuel/oil heat
exchanger to the tank. A scavenge

A3-003~FKev. 004 21 Feb 1977
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ocil temperature sensor provides
input for the SCAVENGE OIL TEMP

indicator on the forward section
of the pedestal.
The usable o0il in the oil +tank

when filled is approximately 4.5
U.S. gallons. Each engine may be
operated as long as o©il pressure
and temperature limits are not
exceeded. The cil quantity should

indicate a minimum of 8.5 quarts
prior to engine start. The o0il
tank quantity will decrease
approximately 3 quarts during

engine operation due to "gulpingh.
NOTE

Static engine oil level
check should be conducted
within 30 minutes after
shutdown to obtain an
accurate indication of
quantity.

CFM=-56 Engine Ignition
System

The engine has two independent

ignition systems, both 15 Jjoules,
Both systems route electrical
power t0 an ignition exciter,

located on the side of the engine.
The exciter transforms the
electrical power to a high wvoltage
oscillating current which fires
across the gaps of the ignitors.
One ignitor system is used for
ground starting, the other for
continuous and both for override.

Engine Ignition Switch

The engine IGNITION switch (Figure
1-12) is wutilized for all four
engines and controls the operation
of the two ignitors,

The OVRD
provides 15
both ignitors in  the
bypassing the ENG START
switch. The OVRD

(override) position
joule DC energy to
engine,
control
position

23-00U4-Rev. 004 271 Feb 1977
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diminishes probability of engin
flame out 3in adverse weatherf.
during takeoft or turbulence
penetration., The OFF position
interrupts all enexgy t¢  both
ignitors. The GND START & COCNTIN
(continucus) position provides 15
joule DC power to one ignitor when
the ENG START switch is ON and the
fuel lever for that engine is
placed ON. When the ENG START
switch is OFF, the fuel lever is
ON, and the IGNITION switch is GND
START & CONTIN, the other ignitor
is energized. The ignition system
receives 115 VAC, single-phase
powery from the LEFT AC bus through
the CONTINUQUS IGNITION ENG 1
circuit breaker {(P=-10) on the EPC
panel,

CFM-56 Engine "Starting
System

The engine is equipped with a
starting system consisting of a
pneumatic starter, starter contro

valve, pneumatic ducting and th
starting and ignition control
circuits, The engine may  be
started by using an external

pneumatic power source or #3

engine bleed air.
NGTE

The external preumatic
source mnust be plugged
into the pneumatic adap-
ter under the CFM=-56 fan
cowl door. The normal
pneumatic receptical can-
not be used,

The preumatic=driven turbine
starter accelerates the N2
compressor to starting speed and
also aids engine acceleration
after combustion until self-
sustaining speed is reached. 2an
electricall controlled,

pneumatically actuated starter
valve controls the starter. Q
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CFM=56 Engine Start Switch

The ENG START switch (Figure 1~
12, located in the pilots?t
overhead panel, is of the two-
position spring-lcaded OFF type.
In addition to completing the
electrical circuits to the
ignition switch (refer +to CFM~-56
Engine Ignition System), holding
an engine start switch in the ON
position opens the starter valve
for the engine.

When the starter valves opens, the
green #1 ENG START VAIVE OPEN
light c¢omes on in the pilotst
annunciator panel. Starter valve
opening can alsc be determined by
cbserving a drop in pneumatic
rressure as indicated on the
pneumatic pressure indicator. The
engine start valve receives 28 VDC
power from the DC EMERGENCY bus
through the ENGINE IGNITION and
START VALVE ENG 1 circuit breaker
{(C-1) on +the pilots® overhead
panel.

CFM~56 Engine Start valve
Open Light

A green #1 ENG START VAIVE OPEN
light (Figure 1-12) is located in
the pilotst annunciator panel. The
#1 ENG START VALVE OPEN light
comes on when the engine start
valve opens., The light receives 28
vDC power from the LEFT DC bus
through the START VALVE GPEN
LIGHTS, ENG 1 circuit breaker (V-
7y on the EPC panel,

CFM~56 Engine Thrust
Reverser System

There are no provisions in the YC-
15 aircraft for the installation
of a thrust reverser on the CFM-56
engine,

CFM~56& Engine Instruments

CFM=-56 Power Lever Angle

APPENDIX II1I
Indicator

CFM-56 Power Lever Angle (PLA)
indicator {Figure 32a~#) is located
on the pilot's center instrument
panel, The PL: indicator shows the
relative position of the throttle
input to the DPower  Management
Control.

CFM=-56 N1 and N2 Indicators

Engine N1 and N2 RPM indicators
{Figure 3A-4), located on the
pilot's center dinstrument panel,
indicate the speed of the fan (N1)
and the core (N2). Each indicator
has an analog and digital readout,
The analog dial is graduated in 5%
increments marked every 20% from 0O
to 120, The digital readout window
shows the % RPM to 0.1 of 1%. 1In
the event of an electrical
failure, a red OFF flag will cover
the window, The indicators receive
115 VAC single phase power from
the LEFT AC bus throught the
ENGINE 1 TACH N1 and N2 circuit
breakers (N-13, =14 on <the EPEC
panel,

CFM-56 Exhaust Gas
Temperature (EGT) Indicator

The exhaust temperature indicator
is located on the pilot's center
instrument parel and indicates the
exhaust gas temperatures, The
indicator 1is «calibrated in 20°
increments numbered every 2000
from 0O to 1000°cC, The EGT
indicator is self-power generating
and does not require aircraft
power.

CFM=-56 Fuel Flow Indicator

A fuel flow indicator (Figure 3A-
4) is located on the pilot's
center instrument panel and shows
the engine fuel flow rate (1000
pounds per hour)}. The indicator is
graduated in 200 pound increments
with numerals every 1000 pounds

A3-005-rev, 004 21 Feb 1977
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from 0 to 12,000. A digital
readout window shows +the total
amount of fuel used, In the event
of an electrical failure, the
pointer and readout remains in the
last powered position. The fuel
flow indicating system receives
115 VAC single phase power from
the LEFT AC bus through +the FUEL
FLOW ENG 1 circuit breaker (N~7)
on the EPC panel.

CFM=56 0il Pressure
Indicator

An QIL PRESS indicator (Fiqure 32~
3) - is 1located on the forward
center pedestal., It is calibrated
in 10 pound increments with
numerals every 20 pounds from 0 to
80 pounds, The indicator shows oil
pressure prior to the engine
bearings., In the event of an
electrical failure, +the rointer
will go cff scale low end, The OIL
PRESS indicator receives 28 VAC
power from the LEFT AC bus through
the ENGINE OIL PRESSURE ENG 1
circuit breaker (M-~10) on the EPC
panel.

CFM=-56 0il Temperature
Indicators

A SCAVENGE OIL TEMFE indicator
(Figure 3A-3), 1located on the
forward center redestal, is
calibrated in 50 ircrements
numbered every 509 from =50 to
2009Cc, The indicator shows the
temperature of the o0il that has
passed through the engine and is
returning to the aft scavenge o0il
pump. In the event of an
electrical failure, the rointer
goes off scale low end, The
SCAVENGE O1IL TEMP indicator
receives 28 VDC from the LEFT DC
bus through the ENGINE OIL TEMP
INDICATOR ENG 1 SCAVENGE circuit
breaker (T-7) on the EPC panel.

A SUPPLY 011, TEMP indicator
(Figure 3A~-3), located on the

R3~-006~Rev. 003 24 Jan 1977

FTE's instrument panel, i

calibrated in 5o increment

numpbered every 509 from =50 +to
200°9c., The indicator shows the
temperature of the o0il that has
passed through the main 0il pump,
filter, and check wvalve assembly
prior to the engine bearings. In
the event of an electrical
failure, the pointer will go off
scale low end. The SUPPLY OIL TEMP
indicator receives 28 vDC from the
LEFT DC bus through the ©IL TEMP
FWD SUPPLY ENG 1 c¢ircuit breaker
(T-16) on the EPC panel,

CFM=-56 0il Quantity
Indicator

An 0il quantity indicator (Figure
3k=-3), located on +the forward
center pedestal, shows the
gquantity of useable o0il in the
tank. The indicator is calibrated
every 2 quarts with numerals as
noted. In the event of an
electrical failure the poeinte

will go off scale low end. Th

system is powered by 28 VDC from
the LEFT DC bus +through the OIIL
QUANTITY ENG 1 circuit breaker (V-
4) on the EPC panel.

CFM-56 0il Pressure Low
Caution Light

An amber #1 ENG O0OIL PRESS LOW
light is located on the overhead
annunciator panel, The oil
pressure low caution switch senses
pressure of the oil dJdelivered to
the bearings., If the pressure at
this point drops below
approximately 14,5 PSI, a circuit
is completed to turn on the #1 ENG
QIL PRESS 1LOW and MASTER CAUTION
lights., When the pressure exceeds
14,5 PSI the lights will go off.
The system is powered by 28 VDC
from the LEFT DC bus through the
ENGINE OIL LOW PRESS LIGHT, ENG 1
circuit breaker (7-9) on the EPC

panel. .
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CFM~56 Engine Vibration
Monitoxr System

An engine vibration monitor system
(EVM) , fiqure 32-5, is installed
to provide a visual indication in
the flight compartment of engine
vibration. The system consists of

vertical accelercometers
(installation on éngire main
bearings #1, 2, & 5}, signal

conditioner, velocity indicators
and a test button. The transducers
on the engine main bearings send a
signal to the signal conditioner
which filters, splits and
amplifies it, The corresponding
signal is sent to either EVM HIGH
or LOW indicator and the
respective pointer will indicate
the vibration.

CFM=56 EVM Indicators

Two identical EVM indicators
(figure 3A=5) are installed on the
FTE's instrument panel, one for
HIGH frequency vibration and the
other for IOW,., Each indicator has
three vertical scales labeled 1,
2, and 5, with marks from 0 to 10
and numerals every 2 marks. The
EVM system receives 115 VAC single
rhase power from the LEFT AC bus
through EVM HIGH ENG 1 and EVM LOW
ENG 1 CIRCUIT BREAKERS (P-12, =13)
on the EPC panel.

CFM=56 EVM Test Button

An EVM Test button (figure 3A=-5),
located on the FTE's instrument
panel, provides a means of testing
the EVM system. When pressed and
held, all six pointers will
indicate 6 wunits, When 1released
the pointers will return to a
pretest position,

CrM=-56 ENGINE FIRE DETECTION
SYSTEM

The fire detection system detects
overheating or a fire condition in

APPENDIX TIX

the engine nacelle and alerts the
crew by a visual and/or aural
indication. The system is dual
with three separate fire~sensing
element loops and an individual
amplifier control unit for the
core fire detection area. There is
an upper and lower dual loop
detector in the core area and one
in the fan area (Figure 3A-6)}. The
fan detector system (LOOP A & LOOP
B) is connected to the respective
core system (LOOP A and LOOP B).
In the event of a fire it will
only indicate Engine 1 and will
not deferentiazte between fan and
core, Test and operation is
controlled by Engine 1 switches
and lights.

CFM~56 FIRE EXTINGUISHER
SYSTEM

The CFM=56 engine has an identical
system as the JT8D engine plus two

additional fire extinguishing
agent containers mounted in the
lower fan cowl (Figqure 3A~-6)., The

extinguishing agent of 2 selected
container (No. 1 or 2} is
dispensed to Engine 1 when ENG 1
FIRE shutoff handle is actuated,

NOTE

The engine fire extinguising
system used Bromotrifluro=~
methane (BrCF3) as an extin-
guishing agent and could be
harmful to humans after pro-
longed contact (vapor or
liquid).

CFM=56 Engine ©0il Sump
Overtemperzature Warning
System

An engine o0il sump overtemperature
system is installed in Aircraft 1
for the CFM-56 engine, The systen
provides wvisual indication when
the engine internal oil
temperature exceeds a
predetermined value, It signifies

A3-007~-kKev, 004 2% Feb 1977

— e e L e . T A i



———___————————_—-——-—-———-——__-—-—--——-———_-—_—_-——_ﬁ_——

APPENDIX TIII YC=-15

an overtemperature and not an 1200°F, the 41 ENG 0IL SUMP |
engine fire. The system consists QVERTEME, MASTER WARNING and No. .
of a low pressure turbine cavity fuel lever lights will come on
discharge temperature sensor, a Proceed:

warning light in the overhead

panel, a temperature indicator on NOTE

the FTE's panel, and utilizes +the

MASTER WARNING system. There is no The engine fire bell and

ON-OFF switch for this system, light do not come on,

When the annunciator panel is

tested, the engine oil sump Shutdown the engine immediately.
overtemperature warning 1light is

also tested, A description 1. Throttle - IDLE (P)

follows:

2, Fire Shutoff Handle - PULLED
#1 Engine 0il Sump (P}
Overtemperature Light

A red #1 ENG OIL SUMF COVERTEMP *ii:

e AL m— . S  — A — . S m— S ek —— —

light, 1located in <the pilots Do not discharge the agent:

cverhead annunciator panel, comes unless there is evidence of

on when the temperature in the LPT an engine fire.

cavity is 1200°F or more. The

light receives 28 VDC power from 3. Fuel Lever = OFF (CP)

the BAT bus through the ENG 1 OIL

SUMP OVERTEMP circuit breaker (B- NOTE

31) on the pilots® overhead

circuit breaker panel. The light in the fuel d
]

lever should go off,
Satisfactory operation of the

engine o©il sump overtemperature 4. Fuel Tank Pumps - OFF (CP)
warning light is considered
mandatory for flight, 5. Engine Hydraulic Pump = OFF
(CP)
Low Pressure Turbine
Cavity Discharge Check hydraulic system gquantity.
Temper ature Indicator If normal, the auxiliary hydraulic

. pump may be used as required.
A rectangular oil temperature

R e . i —— i ———— i — A m— . —— —

indicator, located on +he FTE's NOTE

panel, provides a means of

menitoring the Low Pressure If #1 engine is shutdown,
Turbine (LPT) cavity discharge the auxiliary hydraulic pump
temperature, There are twe scales is required to operate the
on the indicator. The upper scale landing gear and nose wheel
is graduvated in degrees Fahrenheit steering.

and the lower one in Celius. A

1200°F red mark is superimposed on CFM=-56 NORMAL PROCEDURES

the scale to designate the

temperature at which the #1 ENG Before Start Checklist -
OIL. SUMF OVERTEMP light come on. "COMPLETED" (P)

If +he LPT cavity discharge CFM~56 ENGINE STARTING

temperature reaches approximately

A3-008=Rev, 004 21 Feb 1977
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Pneumatic - “ENG STARTY (P)
Pneumatic Pressure - "25-55
PSI* (P)

Pneumatic pressure gage should
be checked to determine that
pneumatic pressure is 25=55
PSI, '

NQOTE

Optimum engine accel-
eration to idle RPM
and lowest EGT peak is
obtained with starter
pressures of 33 PSI or
more,

Ignition = "GROUND START AND
CONTINUQUS" (P)

The GND START and CONTIN
position of ignition switch
will make high energy ignition
available through ON position
of engine start switch and
fuel lever. &s soon as start
switch is released, the other
high energy ignition system
will be operating.
Anti~collision Lights - W“ON"
{F)

Turn anti-collision 1light ON
as indication that engines are
about +to be start or are
operating.

NOTE
The wing tip strobe
lights will come on
also.

Power Management Control -
"ACTIVATE" (P)

Start Clearance - MCLEAR TO
START ENGINESY (CP/1LM)

Copilot ensures that area is
clear to start the engine, and

APPENDIX III

assures that fire guard is in
position, Fire guard will
observe engine start and
maintain contact with flignht
crew on interphone or
visually. Upon receiving
clearance to start, the pilot
will start WNo. 1 using the
following procedures:

The following limits
apply for starting:

tailwind - 20 knots or
nore

crosswind -~ 30 knots or
nore

a. Start swtich - ON(HOLD)

If start switch is
accidently disengaged,
discontinue start and
wait until N2 rotation
has ceased, Then another
attempt to start may be
accomplished. Engaging
starter while rotor speed
is more than 10% could
damage the starter drive
gear train. Discontinue
start if starter duty
cycle, engine starting or
engine operating limits
are exceeded,

b, ENG START VALVE OPEN light
- ON

If ENG START VALVE OPEN
light remains off and no
rotation is noted, abort
the start.

C. N2 EPM -~ ROTATION CHECKED
If there is no N2
rotation, discontinue the
start and investigate,

d. ©il Pressure - CHECKED FOR

A3-009-Rev. 004 21 Feb 1977
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h.

A3~010~Rev,

¥Cc-15
RISE

Positive 0il pressure must
be indicated by the time
the engine has accelerated
t0 stabilized ground idle,
If not discontinue start
and investigate,

N1 RPM = ROTATION CHECKED

if no N1 indication,
discontinue start
{possible N1 rotor
seizure). Confirm N1

rotation with ground crew.

If N1 rotation is normal
proceed with normal start
using N2 and remaining

engine indications.
NOTE

Maximam allowable N2
is BO% RPM,

Fuel lever - ON at 15% N2
RPM

Fuel Flow -~ CHECKED APPROX
450 PPH

A starting fuel flow
indication of 500 PPH
before combustion is an.
indication of possible
hot start. Be prepared
to abort the start if a
rapid EGT rise occurs,
approaching starting
1imits "

NOTE
If the start is aborted,
motor the engine with
fuel lever OFF for &0
seconds and use the
CLEAR ENGINE procedure,

EGT =~ RISING

004 21 Feb 1977

If EGT does not ri
within 15 seconds af ]
fuel ON, discontinue

start, motor engine with
fuel OFF for 60 seconds
and proceed with CLEAR
ENGINE procedure.

i. sStart Switch - RELEASE at
52% +1 N2 RPM

j. ENG START VALVE OPEN light
- CHECKED OFF

ENG START VAILVE OPEN
light goes off to indi-
cate that start valve
has closed. Prolonged
operation with start
valve open will damage
the starter,

If light remains ON or the
start valve fails to open orx
remains open after engi.
stabilizes at idle, shutdo
engine and notify the crew
chief, The starter valve for
the YC=15 flight test program
will not contain the manual
override feature.

When engine operation has
stabilized, check instructions
and complete remaining items
of starting engines checklist,

NOTE

The engine normally
stabilized at ground
idle within 40-45 sec-
onds at SLS conditions.

As a normal procedure, the
engine shall be operated for 5
minutes at ground idle after
engine start prior to
advancing power,

If it is desired to make ra
accelerations to an engine

I
t
1
'
|
|
!
{
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power setting above 50% N1
following the 5 minute period
at ground idle, the - following
additional warmup 'is required
provided the engine has been
shutdown for longer than one
hour:

a, five (5) minutes at flight
idle, (35% N1) or,

b. two (2} minutes at 41% N1
or,

c. one (1) minute at 50% N1.
The above portion of the

warmup procedure, after 5
minutes at ground idle, is not

required if a slow
acceleration in the order of
25 to 30 seconds is made +to
takeoff power,
Starting Engines Checklist -
"Completed"®

CFM=-56 Start Abort
Procedure

a, Fuel Lever - "OFF" (P)
b. Start switch - YRELEASE" (P)
c. Ignition - “OFF" (P)
d. EGT - MONITOR (P)
NOTE
If EGT does not decrease,
motor the engine for 60
seconds using the CLEAR
ENGINE procedure,

CFM=56 Clear Engine
Procedure

a Throttle - ILDLE
b, Fuel lever - QFF

¢, N2 RPM - Check rotation 1less
than 10%

EPPENPIX III

NOTE

If practicable, wait until
N2 rotation has ceased prior
engaging starter.

d. Ignition = OFF

e, Start switch - ON
seconds)

Maximam continuous starter
duty cycle is 3 minutes,
Cool startexr for 30 sec~
onds per minute of duty
cycle, After 2 consecu-
tive 3 minute duty cycle,
cool the starter for 10
minutes prior to each sub-
sequent 3 minute duty cycle,

(hold 60

CFM-56 EMERGENCY

PROCEDURES
CFM-56 AIRSTART (ENGINE

RESTART)
The estimated engine start
envelope (Figure 3a-8) shows
altitude and speed envelope in

which airstarts should normally be
successful,

1. Throttle~<eewe=<v===IDLE (CP)
2. Fuel lLever===ees==uw-QFF (CP)

3, Fire sShutoff
HandleeeeseeaneeasTOWED (CP)

4, Fuel Tank Pumps---~--ON (CP)

5. Adirspeed=====-=WITHIN ILIMITS
{per Figure 32-8)

6, RPM (N1 and N2)---CHECK (CP)

If N2 is less than 10% RPM and sta
proceed:

#1 Start Switch=--ON(Hold) (P)

A3-01%-Rev, 004 21 Feb 1977
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NQTE

Hold the starter switch un-
til the N2 RPM is greater
than 15% before proceeding.
Do not release starter
switch now.

If N2 is greater than 15% RPM,

proceed:
Jenimiont

Airstarts without start
assist should not be atemp~
ted if N2 RPM is less than
10%.

NOTE

Engine starter can be en=~
gaged in flight any time
the engine is stabilized
at windmilling speed,

7. Ignition==e====e-<tQVRD" (P)

8. #1 Fuel Lever===—=====0N (P)
NOTE

Combustion should occur
within 2=-3 seconds, If

EGT does not rise within
15 seconds after the fuel
lever has been placed in
ON, discontinue ajrstart
by returning fuel lever
+0 OFF, Windmill the en-
gine for 30 seconds before
attempting another air-

If a starter assist start:

Start Switch====-==e=RELERSE
(at 52% N2)

When engine stabilizes at Flight
TIdle N2:

9. Qi1 Pressure=-=--CHECK/LT OFF
{CP)
24 Jan 1977

A3=-012-Rev, 003
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10.

11,

12.

13.

Engine Instrunments-=-<CHECKED .
(P,CF)

NOTE

Engine should be stabilized
at flight idle for 2 minutes
prior to the advancing the
throttle.
Ignition=~==AS REQUIRED (CP)
Hydraulic System=-+--=-=-CHECKED
(CP)

Alrstart

Checklist==~"COMPLETED" (CP)

CFM=-56 ENGINE SHUTDOWN
(Voluntary)

1.

2.

5.

The
symptoms

Throttle==<===e-==-IDLE (CP)
Idle RPM for minimum of 5
minutes

NOTE

Gradual power reduction
to £light idle during
shutdown promotes ther=
mal stabilization before
fuel shutoff.

Fuel lLever===w=mee~=(OFF (CP)
Aux Hydraulic Pump---ON (CP)
Check hydraulic quantity. If
nornal, place #1 AUX PUMP
switch in on and verify system
pressure,

Engine Shutdown
Checklist=~==-<«COMPLETED (CP)

indications
serious

following
of

are
engine

malfunction or impending failure.

1

o

2.

Engine vibration increase.

Compressor stalls (repeated or
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uncontrollable)
3. Loss of thrust
4, Varijation in engine parameters

also one to another (during
steady state operations).

5., 0il pressure increase or
decrease of 30 psig or more
(during steady state

operation).

6. Engine o0il pressure below 13.5

psiqg.

Avoid bird environment
whenever practicable,

CFM~-56 ENGINE SHUTDOWN
(GROUND) .

NOTE

Idle RPM for minimum of 5
minutes prior to shutdown.

1. Parking Brakes -~ "SETM (P)

2. Escape Chute Pins -

WINSTALLED" (FTE)

In Aircraft #1, install pin.
3. External Power = "ON" (F)
4, INs - "AS REQUIRED" (CP, ITE)
5. Flaps/Slats - "H50/EXT (CP)
6. Fuel Levers - "OFF" (P}

CFM~56 Engine Abnormal
Conditions

CFM=56 NO STARKRT

1f there is NO rise in EGT within
15 seconds aftexr the fuel lever is
placed in ON, discontinue the
start.

APPENDIX II1

Before attempting a second
motoy the engine for 60

Use the override
for the second start attempt.

start,
seconds.

If a third start attempt fails, do
not attempt another start.

CFM-56 HOT START

2 hot start 4is indicated by an
abnormally rapid EGT rate of rise
after combustion. If the start is
NOT discontinrued, +the EGT will
exceed the limits. Ry monitoring
fuel flow and EGT, a hot start can
be anticipated and discontinued
before the limits are exceeded.

Hot start and/or overtemperature
should be recorded and maintenance
notified,

CFM-56 HUNG START

A hung start is dindicated by
combustion feollowed by an
abnormally slow RPM acceleration
and stabilized below idle RPM. &
hung start could be the result of

a lean or rich fuel scheduling
and/or a rotating compressor
stall. If a hung start cannot be
overcome, discontinue start and
investigate, '

If fuel flow prior +o combustion
was less than 285 PPH, or N2 RPM
was below 15%, a successfuly start
is not likely.

CFM-56 N1(FAN) and N2
(CORE} OVERSPEED

If Nt or N2 exceeds the limits,
retarxd the throttle., Record the
maximum speed and duration.

CFM-56 ENGINE STZLLS

A stall may be indicated by
varying degrees of abnormal engine

noises, fluctuating parameters,
adverse throttle response, and/or
23~013-Rev. 004 21 Feb 1977

ignition system |
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high EGT or rapid EGT rise.

If an engine stall is encountered,
proceed:

1. Retard the throttle,

Verify that the EGT and N2 RPM
decrease,

2. Slowly advance the throttle to
determine if a stall will
reoccur, Check +that +the RPM
follows throttle movement,

If a stall does reoccur, repeat
Steps 1 and 2. If stall cannot be
cleared, shutdown the engine,

If stall does not reoccur,
Froceed:

3. 2advance the throttle +to a
thryst level below that at
which the stall occured and
‘operate at this level,

Continued'operation of the
engine which stalls must
be done with extreme care

to prevent structural
damage to the engine.

CFM=-56 N1 (FAN} ROTOR
SEIZED

If there is NO N1 rotation.

1. Operate N2 at ground idle
speed for 30 seconds then
shutdown the engine,

2. When N2 1is zexce, attempt a
restart and monitor N1{(fan}).
If there is no N1 rotaticn
within 30 seconds, shutdown
the engine and investigate.

Do not exceed ground idle

limitations until normal

A3-014-Rev, 004 21 Feb 1977

N1 rotation and operation |
is confirmed. .

CFM-56 ENGINE EMERGENCIES '

These emergencies are similiar to
the JT8D~17 engine emergencies and
are presented in Section I1X
Emergency Procedures.

CFM=-56 OPERATING
LIMITATIONS

CFM=-56 STARTING
LIMITATIONS

The maximum continuous starter
duty cycle is three (3} minutes.
Cool starter 30 seconds for every
minute of duty cycle (i.e., cool
1-1/2 minutes for each 3 minute
cycle) . After two (2) consecutive
three (3) minute duty cycles, cool
10 minutes prior to each immediate
subsequent three (3) minute duty
cycle (i.e., 3 minutes ON =~ 1.5
minute cool - 3 minutes ON = 10

minutes cool). o’
For starting EGT limits refer +t
igure 3A-9,

CFM=-56 ENGINE
LIMITATIONS

(Refer to Figures 32-10, 32-11,
32-12, and 3A=-13.)

CFM=56 ENGINE OIL
PRESSURE LIMITS

(Refer to Figure 3A=9 and 3a-14.)
CFM=-56 ENGINE IGNITION

The engine ignition system may be
used continuously.

THRUST REVERSERS

With the CFM-56 instzlled, only
inboard thrust reversers may be
used in flight. Do not exceed 350
knots/mach 0.76. Reverse power mab

e g e T . P U M bl i, S A S S A S — N —

be used up to the inflight thrus
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revexrse stops but do not -exceed
1.4 EPR, Before stowing reversers,
reduce airspeed to 300 knots ox
below,

NOTE

The reversers may not stow
at speed greater than 330
knots., In flight thrust re-
versers may be used up to
VL/ML in an emergency.

Ground operations, reverse thrust
may be used up to the ground
reverse stops, but do not exceed
maximuam continuous thrust (MCT} .

CFM-56 ENGINE OIL
QUANTITY

Prior to engine start 8.5 gts. The
o0il tank quantity will decrease by
approximately 3 quarts during
engine operation due to "gqulping".

- CFM=56 OIL PRESSURE

Use caution when operating the
engine with oil pressure outside
of the normal pressure range.

Do not operate the engine when the
0il pressure is below 13.5 psig.

CFM-56 SCAVENGE OIL
TEMPERATURE

If the scavenge ©0il temperature
rises above 1609C, throttle back
and observe the o0il temperature.
0il temperature between 160-170 is
limited to four minutes. xyecord in
lcghook,

A3=015-kev.
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@ CFM-56 ENGINE INSTRUMENTS

CTR INST PNL

POWER LEVER ANGLE (PLA)

I\11

EGT

N, FWD PEDESTAL
SCAVENGE

FUEL FLOW OlL TEMP
OIL PRESS
FUEL QTY
olLQTY

. PR7-C15-50129

Figure 32-4

A3=-019-kev, 003 24 Jan 1977
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ENGINE VIBRATION MONITOR

VIEW LOOKING DOWN ON AFT PORTION OF
' FLIGHT TEST ENGR PANEL

PR7-C15-501 33.-

Figure 3a-5
A3-020~-Rev, 003 24 Jan 1977



YC=-15 APPENDIX IIT

CFM-56 FIRE EXTINGUISHER AND DETECTION SYSTEMS

ENGINE NGO, 1 ENGINE NO, 2 ENGINE NOG. 3 ENGINE NO. 4 DISCHARGE
HEADS

DISCHARGE

AGENT 1

DiSCHARGE
HEADS

ENGINE NO. 1 FAN

AGENT 1

T —yt —

| 'ﬁ\,ﬁh

CORE COMPARTMENT ELEMENT

FAN COMPARTMENT ELEMENT

FIRE EXTINGUISHER CONTAINERS .
Piqure 32=-6

A3=021~Rev. 003 24 Jan 1977
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CFM-56 ENGINE DANGER AREAS

ENTRY CORRIDOR TO

FAN STATOR AREA —-\

BASED ON UNINSTALLED ENGINE
GROUND IDLE

REFER TQ AIRCRAFT MANUFACTURER’S
PUBLICATION FOR INSTALLED ENGINE
HAZARD AREAS |

NO ENTRY N\

A /M/ 7 DRAN TO___FT INCLUDES
9 S CROSS WIND EFFECT

FT AFT OF NOZz( ¢

\— ENTRY CORRIDOR TO

FAN STATOR AREA

VA o5 vewson renrer T AP R 65k On fhes AV OER AREA

INLET SUCTION DANGER AREA HIIHIH ENTRY CORRIDOR

APPROX
WIND
VELOCITY

AREA (MPH)

POSSIBLE EFFECTS WITHIN DANGER ZONE BASED ON
"RADIOLOGICAL DEFENSE” VOLUME 1|
ARMED FORCES SPECIAL WEAPONS PROJECT, NOV 1951

A 210 7O 145

8 145 TO 105

C 105 TO 65
D 65 TO 20
E <20

A MAN STANDING WILL BE PICKED UP AND THROWN.

AMAN STANDING FACE-ON WILL BE PICKED UP AND
THROWN; DAMAGE NEARING TOTAL DESTRUCTION TO
LIGHT INDUSTRIAL BUILDINGS OR RIGID STEEL FRAMING;
CORRUGATED STEEL STRUCTURES LESS SEVERELY

MODERATE DAMAGE TO LIGHT INDUSTRIAL BUILDINGS
AND TRANSPORT-TYPE AIRCRAFT

LIGHT TO MODE RATE DAMAGE TO TRANSPORT-TYPE
AIRCRAFT

BEYOND DANGER AREA

Figure 3a-7

A3=022=Rev, 003 24 Jan 1977
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~ CFM-56 ENGINE START ENVELOPE

30 o
25 |- |
- ’ MH =076 |
2 |
WINDMILL
AIRSTART

PRESSURE
ALTITUDE 15
{1000 FT)

10

STARTER ASSIST WITH

7!\{ < 10 PERCENT

\

0 7

o 0.2 0.4 0.6 0.8

FLIGHT MACH NO.

PR7-C15-50008

Figure 3A-8
A3-023-Rev, 003 24 Jan 1977
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CFM-56 EGT LIMITS, STARTING

SSSEEABOHTSTAHT——THOUNESHOOT

N\

EGT
(IND} 600

9

NORMAL START

500

: )
TT12‘ c

PR7-C15-50127
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CFM-56 ENGINE OPERATING LIMITS

APPENDIX IIX

OPERATING LIMITS
OPERATING X AOTOR
CONDITIONS DURATION "Eg’T‘ OIL PRESS. OIL TEMP THRUST | SPEEDS (%)
MINUTES = PSIG °¢ POUNDS (1)
¢ N, N,
TAKEQFF
(FLAT-RATED TO 15 TO 90 160 SUPPLY
SLSTD +95°c) | B MINUTES ) | NorRMAL (4) | 160 scaven | 21200 93 | 1015
MAX CONT
(FLAT-RATED TO 16 TO 90 150 SUPPLY
SL STD + 10°C) CONTINUOUS | 3 | NopmAL (4} | 160 SCAVEN | 19410 93 | 1015
MAX CLIMB
(FLAT-RATED TO 15 TO 90 150 SUPPLY
SLSTD +10°¢) | CONTINUOUS NORMAL (4} | 160scaven | 19470 93 | 1015
150 SUPPLY
FLIGHT IDLE CONTINUOUS | — @ . 160 SCAVEN 2.750 — { F.3A-11
- 150 SUPPLY
GROUND IDLE CONTINUOUS | — (4) 1o SCAVER 890 -~ | F3a-10
STARTING - 2) - - - - -
THRUST {1 — REPRESENTS YC-15 INLET AND MIXED FLOW EXHAUST, WITH CYLINDRICAL
NOZZLE
EGT CURVES (2) — STARTING — SEE FIGURE 3A-9
(3) — TAKEOFF 10-20°C IS 600°C WITH EACH 10° INCREMENT OF
INCREASED TEMPERATURE ADD 10° TO THE BASIC EGT LIMIT
{i.e., 20-30°C = 610°) SEE FIGURE 3A-11.
WITH EACH 10° INCREMENT OF DECREASED TEMPERATURE
SUBTRACT 10° FROM THE BASE EGT LIMIT (i.e., 0-10° = 530°C}).
— MAXIMUM CONTINUOUS LIMITS — SEE FIGURE 3A-11
OIL PRESSURE ~ FULL-SCALE PRESSURE SURGES MAY OCCUR DURING COLD SOAK, SUBZERO
TEMPERATURE STARTS. COLD-START BYPASS VALVE OPENS AT 300 PSI {SEE
FIGURE 3A-13).
— UNDER EXTREME COLD CONDITIONS, WITH BOTH OIL AND FUEL AT LOW
TEMPERATURE, THE OIL PRESSURE COULD EXCEED 90 PSI AT RATED CORE
ENGINE SPEED. UNDER THESE CONDITIONS THE HIGH OIL PRESSURE IS
ACCEPTABLE.
— FLIGHT AND GROUND IDLE NORMAL OIL PRESSURE IS 15 PSI OR ABOVE."
LESS THAN 13.5 PSI DURING IDLE OPERATION REQUIRES ENGINE SHUTDOWN.
4) — SEE FIGURE 3A-13 — OIL PRESSURE VERSUS CORE ENGINE SPEED
OIL TEMPERATURE — TRANSIENT TEMPERATURES UP TO 170°C MAXIMUM ARE LIMITED TO
4 MINUTES.

OUT OF LIMIT CPERATIONS — DURATION AND EXTENT OF ANY OPERATIONS BEYOND THE STATED LIMITS
SHOQULD BE RECORDED IN THE AIRCRAFT LOG AND APPROPRIATE CORREC-
TIVE ACTION SHOULD BE TAKEN.

PR7-C15-50131

Figure 3A-10
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DESCRIPTION AND OPERATION

JT8D=209 ENGINE (Rircraft 2
Oonly)

A Pratt and Whitney JT8D=209
turbofan engine is installed on
2Zircraft 2, number 1 engine pod,
The JT8D=-209 was derived from the
JT8D=-9 engine, This engine was
designed to inprove thrust
capability, lower fuel consumption
and reduce noise without affecting
reliability and maintainability.
It has a single stage fan, six
low-pressure CoOmpressor stages,
and seven high-pressure ccmpressor
stages. The uncocled, single
stage, high=pressure turbine from
the JT8D-9 has keen retained, The
low-pressure turbine has been
completely redesigned to increase
efficiency and to provide the
torgque carrying capability
required by  the new, larger
diameter fan, The fan ducts have
also been completely redesigned to
incorporate acoustic treatment
throughout the fan flowpath.

The engine is mounted in the JT8D-
17 engine pod and required a new
pylon, nose cowl and bullet and
access doors,

The combustion chambers, fuel
nozzles and ignition system are
similiar to the JT8D-9 engine.

The exhaust system is a long duct,
mixed flow configuration with
forced mixed flow, The mechanical
mixer is a nine-lobe daisy around
a large centerbody. The four upper
lobes bhave a lesser area to
minimize heat impingement on the
lewer wing surface., This nozzle
arrangement promotes good mixing
of the exhaust gas with air +to
cool, slow down and spread the
exhaust wake over a large span of
the flaps.

The engine has a starting circuit,

R4-002-Rev, 003 24 Jan 1977

a throttle and
{disconnected) . The
instrument panels contain
indicators for EPR, N1, N2, EGT
and fuel flow. On the FTE's panel
are indijcators for the Engine
Vibration Monitor System (EVM) and
the Flight Mode Annunciator (FMA}.,

reverse lever.

The accessory gearbox provides
mounting pads for the: hydraulic
pump, pneumatic starter, N2
tachometer generator, fuel pump
and fuel control.

The JT8D=-209 engine is flat zrated
to BUOF. Below B8U9F, +the engine
operating at sea level develops
18,000 pounds of thrust. 23above
849F thrust decreases with
increasing temperature. The amount
of thrust developed is reflected
on the EPR indicator and the FMA.
Refer to Section I (Description
and Operation) for descriptions of
the following items: .
a. Engine Cooling

b. Engine 0il System

¢, Engine Fuel Contrcller System
d. Engine Ignition System

e. Engine Ignition Switch

f. Engine Starting System

g. FEngine start Switch

h. Enginpe Start Valve Open Light
i. Engine starting, Normal

j. Fuel Lever

k. Engine Instruments

l. Engine Fire Detection System

m. Engine Fire Extinguisher.

System

pilots'@P
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n. Engine 0il Supply System.

Engine Thrust Reverser System -
There is no thrust reverser system
on the JT8D-209 engine, however
thrust reversser cascades are
simulated on one side of the
exhaust fairing for the purrpose of
conducting flight tests,

Throttle = The throttle is the
basic YC-15 throttle except that
the reverser lever is disconnected
and wired down.

JT8D=209 ENGINE VIBRATION
MONITOR SYSTEM

2n Engine Vibration Monitor System
(EVM) (¥Figure 42-1), located on
the FTE's panel, provides a means
of continucusly monitoring the
JT8D=209 engine compressor and

turbine wvibration. The system
consists of engine mounted
accelerometers, an amplifierr

controllers, two indicators and a
Press=-to=Test button. There is no
ON~OFF switch for this system. The
system is powered by the LEFT DC
Bus through the ENG 1 VIR MONITOR
CPRSR (V-9) and TURB {V=10)
circuit breakers on the EFC panel.

If a system test is desired:

a. Press and hold the TEST
button.

b. Observe that the pointers
indicate a minimum of 3 units.

¢. Release the TEST button and
the pointers should return to
a pretest display.

THRUST MANAGEMENT SYSTEM

A Thrust Management System (TMS)
(Figure 42a=2) 1is installed in
2ircraft 2 for use with the JT8D=~
209 engine, and provides a means
of controlling and monitoring

APPENDIX IV

engine thrust, The TMS consists of
a Data Rdapter/Electronic Control
Unit, an 1819 digital computer,

Thrust Rating Indicator {TRI},
Flight Mode aAnnunciator {FMR) ,
four throttle servo actuators,

annunciator light and switch.

The system provides continuous
internal test and monitoring to
verify +the reliability of the
computations and selected engine
trim commands to provide
symmetrical thrust output of the
engines, It also computes and
displays the value of the EPR

LIMIT for each of the flight
conditions from engine
coefficients, altitude and

temperature, The system limits the
computed EPR LIMIT output value to
2,40 EPR maximum.

The contreols and indicators
descriptions are as follows:

JT8D~Engine Trim Servos
Panel

An ENGINE TKIM SERVOS control and
indication panel (Figure #a-3),
located on the glareshield panel,
provides a means of controlling
and monitoring the system. The
panel contains the following:

FUNCTION MODE SELECTOR SWITCH - is
a solencid held two position
(ENGAGE=DISENGAGE) switch that
controls the TMS. When in ENGAGE,
the TMS is energized. When in
DISENGAGE, the system is disabled.

ENGINE TRIM Switch/Light has a
dual function, When the mode
selector switch is in ENGAGE and
the system is operable, the ENG
TRIM light comes on GREEN. When
the system fails, the ENG TRIM
green light goes off and then
flashes AMBER. Simultaneously the
mode selector switch repositions
to OFF. &also when the function
switch is placed in DISENGAGE, the

AY=-003=Rev. 003 24 Jan 1977
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d. The EPK LIM window
display 2.11.

should

€., The blue NO MODE light should
come On.

f. Release the TEST button.
g. Observe that the =

1. RAT window shows Ambient
Temperature,

2. EPR LIM window shows 2.00,

3. The blue NO MODE light is
ON, and,

4. Flag is in view.
NOTE

These indications will
remain until an EPR mode
is selected.

There are two o¢operational modes:
Limit and Trim. The LIMIT MODE
becomes functional when the
Function Mode Selector sSwitch is
in ENGAGE and for:

1. TAKEOFF with the =

a. T.0, mode salected on the
TRI and

b, TOGA button on the
throttle pressed,

2. GO-RROUND with the =

a, Gear down or flars in
landing range and

b. GA mode selected on the
TRI andg,

c, TOGh button on the
throttle pressed,

For a Touch and Go the aircraft
must be on the ground for 1less

APPENDIX IV

than 20 seconds in order to revert
from Trim Mode to Limit Mode when
the TOGA button is pressed., If the
aircraft is on the ground more
than 20 second, the system must be
disengaged, re-engaged, T.0. and
TOGA switches pressed.

In the LIMIT MODE, the systen
shall maintain engine EPR at the
level determined by the selected
limits (T.0. Or GA) on the TRI for
the JT8D-17 engines, The maximum
allowable EPR limit for the TMS is
2.4 EPR.

The 1LIMIT MODE ceases to be
operational when the system is
disengaged or a thrust rating
other than T.0. or GA is selected
on the TRI.

The TRIM MODE becomes operational
when the function mode selector
switch is in ENGAGE, aircraft is
in flight, and either MCT or CL
thrust mode is selected on the
TRI. The TRIM MODE egualizes all
four engine EPR levels to the
commanded EPR derived from the
mid-value EPR,

wWhenever the Servo actuator
commands exceed the authority
limit, power is removed and LIMIT
is displayed in the FMA if +the
error is greater than .01 EPR for
3 seconds., The servo actuators are
recentered (synchronized) whenever
+the function mode selector switch
is placed from DISENGAGE +0
ENGAGE., They do not synchronize
when DISENGRAGED. This is done with
the MANUAL SYNC switch., Control
power to the servo actuators is
removed when:

1. Engine EPR is less than 1.2.

2. Airspeed is more than 60 knots
and ir 7T.0. mode.

3. Actuators have exceeded their
limits,

A4-005-rRev. 003 24 Jan 1977
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4, System failure occurs.
During TRIM MCDE, +the commanded
EPR is limited +o +the selected
computed EPR on the TRI. During
throttle pilot inputs, +the TMS
will not permit overshoots greater
than .01 EPR.

The TRIM MODE ceases t0 be
operational when the LIMIT MODE is
selected.

JT8D~209 NORMAIL PROCEDURES
Checklist -

Before Start
"COMPLETED" (CP)

JT8D=209 STARTING ENGINE
1. Pneumatics = “ENG STARTY" (P)

2. Pneumatic Pressure = "CHECKED"
(F)

Pneumatic pressure gage should
be chacked to determine that a
minimum pneumatic pressure of
36 PST at sea level (subtract
1 PSI per 1000 feet increase
in pressure altitude) is
available for engine starting.

3. Ignition -~ "GROUND START AND
CONTINUOUS" (F)

The GND START ) CONTIN
position of dignition switch
will make high energy ignition
available through ON rositions
of engine start switches and
fuel levers. As soon as start
switch is released, low energy

continuous ignition will be
operating.

4, Anti-collision Lights = “ONM
(P)
Turn anti-collision 1light ON

as indication that engines are
about to be started or are
operating,

A4~-006~Rev. 003 24 Jan 1977
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NOTE C )

The wing tip strobe
lights will come also.

Start Clearance - WUCLEAR TO
START ENGINES" (CP/LM)

For the JT8D~209 engine,
copilot ensures that area is
clear to to start engines, and
assures that fire guard is in
position. Fire guard will
observe engine start and
maintain contact with flight
crew on interphone oxr
visually, Upon receiving
clearance to start, the pilot
will start #1 engine using the
following procedures:

a. Start switch - ON (HOLD)

If start switch is .
accidently disengaged,
discontinue start and
wait until N2 rotation
has ceased. Engaging
starter while rotor is
turning will damage
startexr drive gear
train. Discontinue
start if starter duty
cycle, engine starting
or operating limits are
exceeded.

b, ENG START VALVE OPEN light
- ON

ITf ENG START VALVE OPEN
light remains off and no
rotation is noted, refer
to paragraph START VALVE
MALFUNCTION,.

c. NZ RPM - ROTATION CHECKED
NOTE

If ne N2 rotation, check



e,
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N1 tachometer, If N1
rotation is confirmed,
continue start, using
TED N1 RPM for fuel ON
and start switch OFF TRBD
N1 RPM.

0il pressure - CHECKED FOR
RISE

If no o0il pressure is
indicated by 20% N2,
discontinne start and
investigate,

N1 RPM = ROTATION CHECKED

If no N1 indication,
discontinue start
{possible N1 - rotor
seizure). confirm N1

rotation with ground crew,
If N1 rotation is normal
proceed with normal start
using N2 and remaining
engine indications,

Fuel levers - ON at 20% N2
RFPM

Fuel flow = CHECKED APPROX
800 to 1000 PPH

A starting fuel flow
indication of 1100 PPH
or more is an indication
of a possible hot start.
EGT should be c¢losely
monitored,

EGT - RISING

If EGT does not rise
within 20 seconds after
fuel ON, discontinue start
and proceed with
UNSATISFACTORY START
and/or CLEAR ENGINE
procedure,

Start switch = RELEASE at
35% N2 RPM

APPENDIX 1V

j. ENG START VALVE OPEN light
= CHECKED OFF

ENG START VAILVE OPEN
light goes off to indi-
cate that start valve
has closed. Prolonged
operation with start
valve open will damage
the starter,

If light remains ON,
refer to STARTER VRLVE
MALFUNCTION procedure,

6. Starting Engines Checklist -
"Completed"®
When engine operation has

stabilized, check instructions
and complete remaining items
of starting engines checklist,

JT8D~209 Starter Valve

Malfunction

If the start valve fails +o open
or remains open after engine
stabilizes at idle, shut down

engine and notify the crew chief.

JT8D=209 Unsatisfactory
Start

If the engine starts

unsatisfactorily, proceed:

1. Fuel Lever - OFF (P)

2. If starter is still
engaged, continue rotation
for 10 to 15 seconds +to
clear engine of fuel.

3, Start switch - OFF (P)

4, Ignition - OFF (CP)

NOTE

Determine cause

A4-007-Rev, 003 2& Jan 1977
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of malfunction.
Proceed with
clear engine
procadure before
attempting
restart,

JT8D=-209 Clear Engine
Procedure

If the engine needs to be cleared,
proceed:

1. Throttle - IDLE ({(P)
2. Fuel lever ~ OFF (P)

3, N2 RPM =~ Check rotation
ceased

4, Ignition - OFF (CP)

5. Start switch = ON (hold 20
seconds) (P)

Do not exceed
starter Aduty
cycle of 1 minute
on, 30 seconds

OFF; 1 minute
ON, 1 minute QFF.

JT8D-209 EMERGENCY
FROCEDURES

JT8D=-209 AIRSTART
(ENGINE RESTART)

The engine start envelope (figure
4r=4) shows the altitude and speed

envelope in which windmilling
airstarts should normally be
successful,

1. Throttles-=<==es-s-IDLE {CP)
2. Fuel Lever—=====e===0FF (CP)

3. Fire shutoff Handle==-=STOWED
(CP)

4, Fuel Tank Pumpge==-=-+=0N (CP)

A4~008-Rev. 003 24 Jan 1977

5. Airspeed ==~=---WITHIN LIMITS .
(per Fig. 4a~4)

6. RPM (N1 and N2)~=-<-INDICATING

The ENG START switches
should not be used in-
flight as damage to

the starter/engine may
occur,

7. ©0il Pressure~=====INDICATING
8. Ignition===-—===-==IOYRD" (P)

Duty cycle for override position
is: 2 Min. ON, 3 Min, OFF, 2 Min.
ON, 23 Min. OFF.

9. Fuel Lever=-e==ewe===WON" (P)
NOTE

If EGT and RPM do not .
rise within 20 seconds ’
after the fuel lever has
been place in the ON
position, discontinue
airstart. Shutdown
engine in accordance
with ENGINE SHUTDOWN
checklist,

After successful zirstart:

10. Engine Instruments---CHECKED
(P, CP)

Check the engine generator (if
applicable) is on the line,
voltage and frequency are normal
and AC load ‘distribution is
normal.

11, Ignition=---AS REQUIRED (CP)

12, Hydraulic System=-----CHECKED
(CP)

13, Airstart
Checklistw=m=e=eNCOMPLETEDY (CP)
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JT8D=-209 SYSTEM
MALFUNCTION

JT8D-209 OIL TEMPERATURE
HIGH

The 0il temperature limit is 139°C
for continuous operation and 1779C
for transient operation. During
transient operation, the oil
temperature may exceed 1399C for a
period of not more than 15
minutes, If these limits are
approached, increasing thrust will
provide higher fuel flows to
improve ©0il cooling until lower
fuel flows are capable of
maintaining oil temperature within
limits.

JT8D-209 OPERATING
LIMITATIONS

This portion of the Flight Manual
contains the design limitations on
the JT8D-209 engine that must be
observed for safe and efficient
engine operation. .

JT8D=209 INSTRUMENT
- MARKINGS

TBD

JT8D-209 STARTING
LIMITATIONS

Starter Duty Cycle is one minute
ON, 30 seconds OFF, one minute ON
and one minute OFF, The cycle may
be repeated as often as required.

Exhaust Gas Temperature: if the
exhaust gas temperature increases
to 510°C (momentary), discontinue
start and record hot start on
appropriate form, An
overtemperature inspection must be
accomplished before a restart is
attempted.

JI8D-209 ENGINE
LIMITATIONS

APPENDIX IV

(Refer to Figure u4n-5.)

JT8D~-209 ENGINE OIL
PRESSURE LIMITS

(Refer to Figure 4a-5.})
THRUST REVEERSERS

With JT8D~-209 installed, only
inboard thrust reversers may be
used inflight. Do not exceed 350
knots/mach 0.76. Reverse power may
be used up to the inflight thrust
reverse stops but do not exceed
1.4 EPR. Before stowing reversers,
reduce airspeed to 300 knots or
below.

NOTE

The reversers may not stow at
speed greater than 330 knots.
In flight thrust reversers may
be used up to VL/ML in an
emnergency.

Ground operations, reverse thrust
may be used up to the ground
reverse stops, but do not exceed
aximum continuous thrust (MCT).

A4-009-Rev, 003 24 Jan 1977
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JT8D-209 ENGINE VIBRATION MONITOR

1
i b ENG 1 VIB MONITOR \ -/ \\
q- \Iil| COMPRESSOR TURBINE \ / .
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VIEW LOOKING DOWN ON AFT PORTION OF
FLIGHT TEST ENGINEER'S PANEL

PR7-C15-50154

Figure 4Aa=1
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THRUST MANAGEMENT SYSTEM BLOCK DIAGRAM
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THRUST MANAGEMENT SYSTEM CONTROLS AND INDICATORS

ENGINE TRIM SERVOS

ENGAGE

ENG TRIM
TRIM LIMIT

DISENGAGE

|

= 4t
© jarc

]
e D)
— )

ENG TRIM EPR LIMIT DISPLAY 17— M)

BRIGHTNESS
MAN. SYNC TEST ENG 1 AP -1 r= sl rF- Frr1r
@ @ @ @ F‘—D{-*«ua SR BT
OFF - i
oMo b | rnitnri

N\ @) - P vr o 08 Lty

NORM NOFEM ENG 3 INCREASE

AIRCRAFT 2 ONLY
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YC~-15 RPPENDIX IV

JT8D-209 ENGINE START ENVELOPE ESTIMATED
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Figure 4a-4 PR7-C15-50155
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APPENDIX IV

YC-15

JT8D-209 ENGINE OPERATING LIMITS

OPERATING LIMITS

OPERATING TIME MAX o.M oiL2! THRUST | MAX ROTOR
CONDITIONS LIMIT EGT (°C) | PRESS. {PSIG} | TEMP (°C) | SL (STD) SPEEDS
TAKEQOFF 5 MINUTES 515 40-55 139 18,0001 | N, N,
MCT CONTINUOUS 475 gcm ;l%ﬁm

{5} = =
IDLE CONTINUOUS 420 97.8% 100%
STARTING MOMENTARY 51014
ACCEL 2 MINUTES 515

"UpRESSURES BETWEEN 35-40 PSIG ARE PERMISSIBLE FOR SUSTAINING FLIGHT AT REDUCED POWER SETTINGS;
PRESSURES BELOW 35 PSIG ARE UN_SAFE AND THE ENGINE WILL BE SHUT DOWN.

{2}OIL TEMPERATURE IN EXCESS OF 13900, BUT NOT OVER 177°C, 1S ALLOWED FOR A MAXIMUM OF 15 MINUTES,
{S}TAKEOFF RATED THRUST OF THE JT8D-209 ENGINE IS AVAILABLE UP TO AN AMBIENT TEMPERATURE OF 29°C 1849F),

M}THIS TEMPERATURE IS LIMITED TO MOMENTARY FOR STARTING. IF MAXIMUM ALLOWARLE STARTING EGT IS
EXCEEDED, THE ENGINE SHALL BE SHUT DOWN AND INSPECTED.

5)420°¢ APPLIES WHEN NG AIRBLEED OB POWER EXTRACTION IS BEING USED. WHEN EXTRACTION IS USED,
4807C APPLIES.

PR7-C15-50157

Figure 4a=-5
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ALPHAREETICRL INDEX

SUBJECT PAGE NUMBEK SUBJECT PAGE NUMBER
#3 PYLON DUCT FAIL WARNING =047 ATR CORDITICGN SUPPLY
#3 FPYLON DUCT FAILURE 3-013 TEMPERATURE HIGH CRUTICN
' LIGHT 1-049
EBOFT PROCEDURES 3-005 AIR CONDITIONING
2C BUSES 1=-124 SYSTEM (F. 1-22) 1=0504
LC CRUTION LIGHTS (F.1-56) 1-136 AIR CONDITIONING SMOKE 3=-011
AC CONTRCL PANEL ELECTRICAL AIR CONDITIONING SYSTEM 1-048
POWER SYSTEM (F.1-55) 1-135 ATR CONLITIONING SYSTEM
AC ELECTRICAL SYSTEM CPERATION 1=-049
CONTRCILS AND INDICATCORS 1=124 AIR CONDITIONING SYSTEM
AC ELECTRICAL SYSTEM MANUAL OPERATION 3-032
CAUTION LIGHTS (OVERHEAD ALIR DROP POSITION LIGHT 1-213
ANNUNCIATOR PANEL) 1-126 ATR REFUEL VALVE OPEN LIGHT 1-038
AC GENERATOR BUSES 1-1223 ATRCRAFT DIMENSICONS 1-002
2C GENERATOR LOAD METER 1=-125 AIRCRAFT DIMENSIONS
AC GENERATORS 1-121 LIRCRAFT #2Z (F.1-14) iv
AC POWER DISTRIBUTION SYSTEM 1-123 AIRCRAFT DIMENESIONS
AC POWER SUPPLY SY¥STEM 1-121 AIRCRAFT #1 (F.1-1) iii
AC VOLTMETEER AND FREQUENCY AIRCRAFT GROSE WEIGHT 1-002
METEE 1-126 ATIRSPEED INDICATCORS (F.1-68) 1-157
ACKNOWLEDGEMENT 4-002 ATRSPEED SELECTOE SWITCH 1-147
ADDITICNAL CREW MEMRERS ATRSTART (ENGINE RESTART) 3=008
STATION (F.1-6) ix LLTERNATE PITCH TRIM
ADDITIONAL CREWMEMBEFE 4=-003 SWITCHES 1=-097
2DF NORMAL OPERATION 1-171 LLTERNATE ROLL TRIM SWITCH 1-094
REETRL DELIVERY SYSTEM EZLTIMETER ANLD VSI (F.1=-71) 1=-160
(ADS) LINKS 1-211 ALTIMETERS 1-150
AFRIAL DELIVERY SYSTEM (ALS) ENGLE OF ATTACK INDICATOR A2-09
END CARGO HANLLING 1=-228 ANNUNCIATOR
AERIAYL, REFUELING CONTROIL INDICATIONS
PANEL 1-036 (F., 3-7, SHEET 1} 3=040
AFRIAL REFUELING CONTROLS ANNUNCIATCR
AND INDICATORS (F.1-20) 1=-045 INDICATIONS
AFRIAL REFUELING DISCONNECT (F. 3=-7, SHEET 2) 3=041
SWITCH 1=-037 ANNUNCIATOR
AFRIAL REFUELING OPERATION 1-038 INDICATIONS
AERIAY, FEFUELING SYSTEM (F. 3-7, SHEET 3) 3=-042
(AIRCRAFT #2 ONLY) 1-036 ANNUNCIATOR
LFTER LANDING 2=-026 INDICATIONS
AFTER STLRT 2=014 (F. 3-7, SHEET 4) 3-043
EFTER TAKEOFF, CLIMB 2=018 ANNUNCIATOR
AITLFRON CONTRCLS AND _ INDICATIOQONS
INDICATCRS (F.1-45) 1=-112 (F. 3-7, SHEET 5) 3-044
ZILERON MECHANICAL CONTRCL ANNUNCIATOR
(F.1-46) 1-113 INDICATIONS
LILERON POSITION INDICATOE 1-093 (F. 3-7, SHEET §) 3-045
AILERON POSITION INDICATOR AZ2=10 ANNUNCIATOR
LILEFRCN TRIM INDRICATOR A2=10 ' INDICATIONS
LZILERON TRIM PQSITION (F. 3~7, SHEET 7) 3=-046
INDICATOR 1-094 ANNUNCIATOR INDICARTIONS 3=-023

REV. 003, 24 Jgasn 1977 INDEX 1



ALPHABETICAL INDEX (CONT)

SURJECT PAGE NUMBER SUBJECT PAGE NUMBER
ENNUNCIATOR LIGHTS BRIGHT/ BATTERY RUS 1-128
DIM SWITCH 1-238 BATTERY BUS LOSS 3-025
2ANNUNCIATOR LIGHTS TEST BATTERY DIRECT BUS 1-128
SWITCH 1-238 BATTERY SWITCH 1-128
ANTI-COLLISION LIGHTS 1-231 BATTERY UNIT _ 1-182
ANTI-ICING AND DE-ICING BEFORE LANDING/TRAFFIC
CONTROLS AND INDICATORS PATTERN 2-021
(F.1=-27) =062 BEFORE LEAVING AIRCKAFT 2-027
ANTI-ICING AND DEFOGGING BEFORE STARTING ENGINES 2-006
SYSTEM 1-058 BEFORE TAKEOFF 2-016
ANTI~-SKID CIRCUIT TEST BOGIE POSITION INDICATOR 1-071
BUTTON 1=-076 ERAKE CONTROLS AND
LNTI-SKID FAILUKE LIGHT 1-076 INDICATORS (F.1-38) 1-086
ANTI-5KID PAVED-UNPAVED BRAKE SYSTEM
RUNWAY SWITCH 1-076 (F.1-37) 1-085
ANTI-SKID SWITCH 1-076 BRAKE SYSTEM FAILURE 3-021
ANTI-SKIL SYSTEM 1-075 BRAKE SYSTEM PRESSURE _
ANTI~SKID SYSTEM FRILURE 3-021 INDICATORS 1-074
APPROACH ANLC LANDING 2-023 BRAKE SYSTEMS 1=-074
APPROACH PERAMETERS BRAKE TEMPERZTUKE 5-005
ASSOCIATED WITH WIND BRAKE TEMPERATURE INDICATORS 1-075
CONDITIONS (F.2-7) 2=-035 -
ARMREST CONTROL 1-241 C.G. NOEMRL INDICATOR A2-09
ATTITUDE DIRECTOR INDICATOR CABIN ALTIMETER AND
{ADI) 1-148 DIFFERENTIZL INDICATOR 1-050
ATTITUDE DIRECTOR INDICATOR CABIN ALTITUDE MANUAL
(F.1-69) 1-158 CONTROL 1=051
ATTITUDE REFERENCE PROCEDURE 1-189 CABIN ALTITUDE RATE
LUGMENTATION VAIVE 1-046 INDICATOR 1=-050
EUTO-I10C (AUTOPILOT) CLBIN PRESSURE CONTROLLER 1-050
NORMAL PROCEDURES 1-195 CABIN PRESSURE VALVE
AUTO-ICC (RUTOPILOT) SYSTEM SWITCH 1-051
(RIRCRAFT #2) 1-195 CABIN PRESSURIZATION
AUTOFLERE CONTROLS AND OPERATION 1051
INDICATORS (F,.1-50) 1-117 CABIN PRESSURIZATION
RUTOMATIC DIRECTION FINDZR CONTROLS AND INDICATORS
(COLLINS=60) =174 (F.1-25) 1-057
AUX POWEK AVAILABLE LIGHT 1-125 CABIN PRESSURIZATION WARNING
AUXILIARY GENERATOR SWITCH  1-125 LIGHT 1-051
AUXILIARY HYDRAULIC PUMP CALIBRATE SWITCH A2=-04
SWITCHES 1-066 CARGO ARFA FIFE | 3-009
RUXILIARY INTERCOMMUNICATION CARGO AREA FLOOD LIGHTS 1-233
CONTROL PANEL 1-168 CARGO DOOR 1-210
LUXILIARY POWER LEFT AND CARRGO DOCR AND KAMP
RIGHT BUS SWITCHES 1-125 ELECTRICAL CONTROLS AND ,
AVIONICS RACK COOLING 1=-049 INDICATORS 1-212
CARGO DOOR END ERAMP (F.1-88) 1-224
B2ILOUT PROCEDURE 3-009 CARGO DOOR AND KAMP CONTROLS
BALANCED RELIEF AND (F. 1-89) 1-225
DEPRESSURIZATION VALVE 1-065 CARGO DOOR AND RAMP SYSTEM  1-209

REV, 003, 24 Jan 1977 INDEX 2



ALPHEBETICAL INDEX (CONT)

SUBJECT

CARGO DOOR MANUAL CONTROL
1EVER

CARGO DOOR NOT LOCKED
CAUTION LIGHT

CARGO DOOR UP AND LOCKED
POSITION LIGHT

CARGO DOOR UPLOCK EMERGENCY
RELEASE HANDLE

CARGO DOOR/RAMP NORMAL
OPERATION

CAKGO DOOK/RAMP NOT LOCKED
CAUTION LIGHT

CARGO RAMP MANUAL CONTROL
KNOB

CARGO RAMP NOT LOCKED
CAUTION LIGHT

CENTER OF GRAVITY
LIMITATIONS

CENTRAL AIR DATR COMPUTER
(CLDC) SYSTEMS :

CFM=-56 AIRSTART (ENGINE
RESTART)

CFM-56 ENGINE (AIRCRAFT #1
CNLY)

CFM~-56 ENGINE ABNORMAL
CONDITIONS

CFM~56 ENGINE EMERGENCIES

CFM-56 ENGINE FIKE DETECTION

SYSTEM

CFM=-56 ENGINE IGNITION
SYSTEM .

CFM-56 ENGINE INSTRUMENTS

CFM~56 ENGINE OIl. SYSTEM

CFM-56 ENGINE SHUTDOWN
{(VOLUNTARY)

CFM=-56 ENGINE START SWITCH

CFM=-56 ENGINE START VALVE
OPEN LIGHT

CFM~56 ENGINE STARTING
SYSTEM

CFM-56 ENGINE THRUST
REVERSER SYSTEM

CFM~-56 ENGINE VIEBRATION
MONITOR SYSTEM

CFM-56 EVM INDICATORS

CFM=56 FVM TEST BUTTON

CFM-56 EXHAUST GAS

TEMPERATURE ({EGT) INDICATOR

CFM=56 FIRE EXTINGUISHER
SYSTEM

PAGE NUMBER

1-212
1-214
1=-214
1-212
1-214
1-213
1-211
1-214
5-004
1-147
A3=10
A3-02

A3-11
23-13

A3=07
A3-04
23-05
A3-03

A3-11
A3-04

£3-05
R3=-04
A3-05
£3=-06
r3=-07
A3=07
23-05

A3-07

SUBJECT

PLGE NUMBER

CFM-56 FUEL FLOW INDICATOR  A3-05
CFM-56 N1 AND N2 INDICATORS A3=-05
CFM-56 OIL PRESSURE

INDICATOR 23=06
CFM-56 OIL PRESSURE LOW

CAUTION LIGHT a3-06
CFM-56 OIL QUANTITY

INDICATOR - A3-06
CFM-56 OIL TEMPERATURE

INDICATORS A3-06
CFM-56 POWER LEVER ANGLE

INDICATOR A3=05
CFM-56 SHUTDOWN (GROUND) 23=-11
CHART HOLDER LIGHT SWITCH 1-233
CHECKLISTS 2=002
CIRCUIT BRERKEKS 1-130
CIRCUIT BREAKERS -

ELECTRICAL POWER CENTER
 (EPC) (F.1-59) 1-139
CIRCUIT BRERKERS = BATTERY

(F.1-66) : 1-146
CIRCUIT BRERKERS - BUS FEED

(F.1-65) 1-145
CIRCUIT BREAKERS - GEN BUSES

(F.1-64) =184
CIRCUIT BREAKERS - LEFT

BUSES (F.1-62) 1-142
CIRCUIT BRERKERS - LEFT AND

RIGHT AVIONICS (F.1-61) 1-141
CIRCUIT BREAKERS = OVERHEAD

PANEL (F.1-60) 1-140
CIRCUIT BREAKEKS - RIGHT

BUSES (F.1-63) 1-143
CLEAR ENGINE PROCEDURE 2-014
CLEARVIEW WINDOWS (F.1-102) 1-258
COCKPIT CAMERZ A2-11
COCKPIT TEMP CONTROL

SELECTOR 1-048
COMM PANELS (F.1-78) 1-199
COMMUN ICATIONS SYSTEMS 1-167
CONSTANT SPEED' DRIVE 1-121
CONTROL CHARRCTERISTICS

LFTER LOSS OF AN ENGINE 3-065
CONTROL DISPLAY UNIT 1183
CONTROL PANEL SFLECTOR

SWITCH 1-212
CONTROL STICK (F.1-753)

AIRCRAFT #1 ONLY) 1-166
CONTROL SWITCH A2~04
CONTROL WHEEL (F.1-75) 1-165
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ALPHABETICAZL INDEX (CONT)

SUBJECT FAGE NUMBER SUBJECT PAGE NUMBER
COPILOT 4=-003 DISPLAY SELECTOR SWITCH
COPILOTS STATION (F.1-3) vi (AIRCRAFT NO. 1 ONLY) AZ2=05
CORRELATE SWITCH 22-03 DISPLAY TEST 1-186
CRANK AND CABLE ASSEMBLY 1-204 DISTANCE BETWEEN WAYPOINTS
CEEW COORDINATION 3-003 PROCEDUKE 1192
CREW ENTRANCE DOOCR 1-204 DITCHING 3-015
CREW ENTRANCE DOOR (F.1-83) 1-219 DLC SELECTOR SWITCH
CREW OXYGEN NORMAL OPERATION 1-235 (AIRCRAFT #2) 1-089
CREW OXYGEN SYSTEM 1=-234 DLC SYSTEM INOPERATIVE 3-022
CREW OXYGEN SYSTEM (F.1-94) 1-245 DLC THROTTLE THUMB SWITCH 1-090
CSD HIGH O1L OUTLET ' DOME LIGHT BUTTON 1-233
TEMPERATURE , 3=026 DOOR CAUTION LIGHTS 1=204
CSC LOW OIl PRESSURE : 3-027 DOQR CAUTION LIGHTS 1=-206
‘DOOR EXTERIOK LATCH - UNLOCK
DATA DISPLAY SELECTION 1-192 HANDLE 1-206
DAT2 SYSTEM CONSOLE A2=02 DOOR EXTERIOR LATCH-UPLATCH
DATZ SYSTEM CONSOLE (F.22-1) A2-12 HANDLE 1~204
DC BUS CROSSTIE SWITCH 1-129 DOOR HYDRAULIC HAND PUMP 1-206
DC CAUTION AND WARNING DOOR INDICATING LIGHTS
LIGHTS (F.1+58) 1-138 (F.1-86) 1-222
DC CONTROL PANFL ELECTRICAL DOOR INTERIOF LATCH-UNLATCH
POWER SYSTEM (F.1-57) 1=-137 LEVER 1=-204
DC ELECTRICAL SYSTEM DOOR INTERIOR LATCHING LEVER 1-206
CONTKOLS AND INDICATORS 1-128 DOOR LOCKING LATCHES 1-204
DC ELECTRICAL SYSTEM CARUTION DOOK NOT LOCKED I.IGHT 1-037
AND WARNING LTS (OVERHEAD DOOR OPEN CAUTION, INFLIGHT 3-015
ANNUNCIATOR PANEL} 1-129 DOOR SHUTOFF VALVE CONTROL 1-206
LC IOADMETERS 1-129 DOOR/RAMP CONTEKOL SWITCHES 1-213
DC POWER DISTRIBUTION 1«127 DRAIN VALVE OPEN LIGHT 1-037
OC VOLT/AMMETER 1=129 DRAIN VALVE SEIECTOR SWITCH 1-037
DDS ANALOG AND DIGITAL DUAL RAIL CARGO
PATCH PANELS A2=03 HANDLING CONTROLS
CDS DATA AND TIME DISPLAY (F.1-97) , 1-227
(F.22=2) A2-13 DUAL RAIL CARGC HANDLING
DDS DISPLRYS A2~03 SYSTEM (R/R3ZH-42) 1-228
DEAD BUS RELAY 1-123 DUCT FAIL LIGHT 1-047
'DEEP STRLLS 6-004 DUCT FAILURE 3=-013
CESCENT 2-020
CESCENT ENROUTE 2=019 ELECTRICAL FIKE 3-010
DESCENT PENETRATION 2-019 ELECTRICAL LIMITATIONS 5-004
DETERMINING REQUIRED THRUST 1-004 ELECTRICAL LIMITATIONS
DIFFERENTIAL CURRENT 1-122 (F.5=3) 5=-008
DIGITAL DATR SYSTEM B2~02 ELECTRICAL POWER CENTER
DIGITAL DATR SYSTEM FTE COOLING 1=049
CONTROL PANEL L2-03 ELECTRICAL PCWER NORMAL
DIRECT CURRENT (DC) OPERATION ' 1-130
ELECTRICAEL SYSTEM 1-127 ELECTRICEL POWEF SUPPLY
TIRECTIONAL CONTROL SYSTEM 1-094 SYSTEM 1-121
CISCONNECT LIGHT 1-038 ELECTRICEL POWER SYSTEM
DISCONNECT SELECTCOR SWITCH  A2-10 (F. 1-54) 1-134 .
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ALPHABETICAL INDEX {CONT)

SUEJECT

ELECTRICAL POWER SYSTEM
MALFUNCTIONS

ELECTRICAL SYSTEM FAULT
PROTECTION

FLECTRICALLY DRIVEN
AUXILIARY HYDRAULIC PUMP
ELEVATOR POSITION INDICATOR
ELEVATOER POSITION INDICATOR
ELEVATOR RATIO CHANNEL
INOPERATIVE LIGHT

ELEVATOR RATIO CONTROLS AND
INDICATORS (F.1-u8)

ELEVATOR RATIO REFERENCE 1IZS

INDICATOR

ELEVATOR RATIO SELECTOR
SWITCH

ELEVATOF RATIO SYSTEM

EMERGENCY DC BUS

EMERGENCY DC BUS LOSS

EMERGENCY DESCENT

EMERGENCY EQUIPMENT

EMERGENCY EQUIPMENT PANEL
(F.1-96)

EMERGENCY EQUIPMENT,

EMERGENCY ESCAPE CHUTE
OPERATION

EMEKRGENCY ESCAPE CHUTE
(F.A2-5)

EMERGENCY ESCAPE CHUTE
CONTROLS (F.A2+6)

EMERGENCY EVACUATION ON

EMERGENCY EXITS AND
ENTKANCE

EMERGENCY EXITS ZND
ENTRENCES (F.3-1)

EMERGENCY POWER IN USE LIGHT

EMERGENCY POWER SWITCH
EMERGENCY SIGNALS
EMERGENCY TOOL EOX
ENGINE ANTI-ICE RBNORMAL
OPERATION
ENGINE ANTI~ICING SWITCHES
ENGINE CONTROL PENEL AND
INDICATORS (F.1-12)
ENGINE COOLING
ENGINE DANGER

AREAS (F. 3-2)
ENGINE DRIVEN HYDRAULIC
PUMP

PAGE NUMBEK

3-024
1-122
1-064
1-097
A2=09
1-096
1-115
1-096
1-096
1-096

1=-128
3=025

3=014

1-236

1=-247
3-004

A2-08
A2-16

A2-17
3-004

3-004
3=-034
1=129
1-129
3=003
1-236

1-058
1-058

1-024
1=005

3=-035
1-064

SUBJECT

ENGINE EXHAUST GAS
TEMPERATURE (EGT)

PRGE NUMEER

INDICATORS 1-012
ENGINE FAILURE/FIKE

INFLIGHT 3-007
ENGINE FAILURE/FIRE, TAKEOFF

CONTINUED - GENERAL 3-004
ENGINE FAILURE/FIRE, TAKEOFF

CONTINUED 3-005
ENGINE FIRE DETECTION SYSTEM

CONTROLS AND INDICATORS

(F.1-15) 1-027
ENGINE FIRE DETECTION SYSTEM 1-014
ENGINE FIRE EXTINGUISHER

SYSTEM 1-018
ENGINE FIRE EXTINGUISHER

SYSTEM (F.1-16) 1-028
ENGINE FIRE ON THE GKOUND 3-004
'ENGINE FIRE SHUTOFF HANDLES

LIGHTS 1-015
ENGINE FIRE SHUTOFF HANDLE  1-018
ENGINE FIRE WAENING LIGHT

AND BELL . 1-015
ENGINE FLAMEOUT, TAKEOFF

CONTINUED 3-005
ENGINE FLAT RATING 1-003
ENGINE FUEL CONTROLLER |
 SYSTEM 1-006
ENGINE FUEL SYSTEM (F.1-11) 1-023
ENGINE HYDRAULIC PUMP

SWITCHES 1-066
ENGINE IGNITION 5-002
ENGINE IGNITION SWITCH A3-04
ENGINE IGNITION SWITCH 1-007
ENGINE IGNITION SYSTEM 1-006
ENGINE INSTFRUMENT

LIMIT MAFKINGS

(F. 5=5) 5-010
ENGINE INSTFUMENTS 1-012
ENGINE INSTRUMENTS (F.1-14) 1-026
ENGINE LIMITATIONS 5-002
ENGINE LOOP CIRCUITS FIRE

DETECTION FAULT 1-017
ENGINE LOOPS SELECT SWITCHES 1-014
ENGINE OIL MINIMUM QUANTITY: 5-005
ENGINE OIL PRESSURE LIMITS  5+002
ENGINE OIL SYSTEM 1-005
ENGINE OIL SYSTEM

MALFUNCTION 3-023
ENGINE OIL SYSTEM (F.1-9) 1-021
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ALPHABETICAL INDEX (CONT)

SUBJECT PAGE NUMBER SUBJECT PAGE NUMBER
ENGINE OPERATING LIMITS AND ' FLAP POSITION INDICATOE 1-087
FUEL GRADE AND LIMITS FLAP POSITION OVERRIDE
(F.5=1) 5-006 SWITCH 1-238
ENGINE PRESSURE RATIO (EPR) FLAP SYSTEM MALFUNCTION 3-030
INDICATORS 1-012 FLAP/SLAT CONTROL HANDLE
ENGINE RATED MAXIMUM (SLAT OPERATION) 1-088
CONTINUCUS THRUST 1-005 FLAP/SLAT CONTEROL HANDLE
ENGINE RATED TAKEOFF THRUST 1-004 (TOP OPERATION) 1-087
ENGINE RATINGS AND THROTTLE FLAPS AND SLATS CONTROLS AND
SETTINGS . 5-002 INDICATORS (F.1-40) 1-107
ENGINE REVERSE THRUST SYSTEM FLARE ANNUNICATIONS 1-098
(F.1-13) 1-025 FLARE ARM SELECTOR SWITCH 1=-098
ENGINE SEPARATION/SEVERE FLIGHT COMPARTMENT
DAMAGE 3004 INTERCOMMUNICATION SYSTEM  1-167
ENGINE SHUTDOWN 3-007 FLIGHT CCOMPZRTMENT ESCAPE
ENGINE SHUTDOWN (GROUND) 2=-027 ROPES 1-236
ENGINE START ENVELOPE FLIGHT COMPERTMENT FLIGHT
(F. 3~5) 3-038 TEST EQUIPMENT 22-09
ENGINE STRART SWITCHES 1-007 FLIGHT CONTROL HYDRAULIC
ENGINE START VALVE OPEN SYSTEM ARRANGEMENT (F,1-44) 1-111
LIGHT 1-008 FLIGHT CONTROL SYSTEM 1-093
ENGINE STARTING SYSTEM 1-007 FLIGHT CONTROL SYSTEMS
ENGINE STARTING, NORMAL 1-008 MALFUNCTIONS 3-027
ENGINE THRUST 1-003 FLIGHT CONTROLS SURFECES
ENGINE THRUST REVERSER (F.1-39) 1-106
JEMMED 3-014 FLIGHT CREW 1-002
ENGINE THRUST REVEKSER FLIGHT DIRECTOR AND DSCAS
SYSTEM 1-009 INDICATORS (F.1=741) 1-164
ENGINE TOTAL AIR TEMPERATURE FLIGHT DIRECTOR CONTROL
VS EPR INLICATOR (F.1-10) 1-022 PANEL 1-193
ENGINES 1-002 FLIGHT DIRECTOR NORMAL
ENTRANCE TO AIRCRAFT 2-003 OPERATION, ILS OF TALAR 1-194
ESCAPE CHUTE CONTROL PANELS A2-07 FLIGHET DIRECTOR NORMAL
ESCAPE ROPES (F.3-3) 3-036 OPERATION, GO-EROUND 1-194
EXTERIOR INSPECTION 2=003 FLIGHT DIFECTOR SYSTEM
EXTERIOR LIGHT SWITCHES 1-232 (AIRCRAFT #2) 1-192
EXTERIOR LIGHTS 1-231 FLIGHT ENGINEERS STATION
EXTERIOR/INTERIOR INSPECTION (F.1-5) viii
{F.2-1) 2=029 FLIGHT PLANNING 2-002
EXTERNAL POWER AVAILABLE FLIGHT KESTRICTIONS AND
LIGHT 1-126 LIMITATIONS 2-002
EXTERNAL POWER LEFT AND FLIGHT TEST = MRIN POWER
RIGHT BUS SWITCHES 1-126 CENTER (F.R2-4) A2-15
FLIGET TEST AIR DATA
FERRING COMMUNICATIONS/ COMPUTERS 1=147
NAVIGATION KIT 1-170 FLIGHT TEST ZIKSPEED SOURCE
FIRE DETECTION SYSTEM TEST  1-016 SYSTEM SELECTOK A2=-10
FIRE SHUTOFF BANDLES 1~-031 FLIGHT TEST AIRSPEED/
FIRE SHUTOFF VALVES 1-065 ALTITUDE SYSTEMS
FIRST AID PACKET 1-236 ESCAPE CHUTE A2-05
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ALPHABETICAL INDEX (CONT)

SUBJECT

INTERCOMMUNICAT ION

CONTROL PANELS

INTERIOR ARRANGEMENT

INTERIOR INSPECTION

INTERIOR LIGHTS

INTERIOR LIGHTS LOCATIONS
(F.1-93)

INTERPHONE JACK RECEPTACLE
1OCATIONS (F.1-77)

INTERPHONE PROCEDURES AND
PHRASEOLOGY

INTERPHONE REMOTE CONTROL
PANEL

INTRODUCTION

INTRODUCTION

INTRODUCTION

INTRODUCTION

ISOLATION VALVE SWITCH

ISOLATION VALVES OPEN LIGHT

JT8D-17 TURBOFAN ENGINE
(F.1=7)
JUMP PLATFORM

I12ND SPOILERS SWITCH/LIGET
(AIRCRAFT #1)

LANDING AND TAXI LIGHTS

LANDING EMERGENCIES

1LANDING GEAR CONTROLS AND
INDICATORS (F.1-34)

LANDING GEAR CONTRCLS AND
INDICATORS

LANDING GERR EMERGENCY
EXTENSION PROCEDURE

LANDING GERR EMERGENCY
CONTROLS (F.3-4)

IANDING GEAR HANDLE LIGHT
TEST SWITCH

LANDING GEAR HANDLE LOQCK
RELEASE

LANDING GEAR INDICATION

LANDING GEARK MANUAL CONTROLS
(F. 1~ 35}

IANDING GEAR OPERATION -

LANDING GEAR SYSTEM

LANDING GEAR SYSTEMS
(F.1-33)

LANDING GEAR UNSAFE WARNING
LIGHTS

LANDING GEAR WARNING HORN

PAGE NUMBER

1-167
1-002
2-005
1-232

1=-244
1-198
4=~002
1-168
3-003

ii
4-002
5=002

1-036
1-037

1-019
1-206

1-089
1=231
3-015
1-082
1-070
3-019
3=-037
1-072

1-070
1=070

1-083
1=-072
1-068
1-081

1-071
1-071

SUBJECT

LANDING LIGHET AND TAXI

PAGE NUMBER

LIGHT SWITCHES 1-232
LANDING WITH BOTH MAIN GEAR

RETRACTED 3-020
LANDING WITH NOSE GEAR

RETRACTED 3-01%
LANDING WITH ONE MAIN GEAR
RETRACTED - 3-020
LANDING WITH ONE OR MORE

ENGINES INOPERATIVE 3-016
LASER REFLECTOR 22«08
IATCHED LIGHTS 1-037
LEADING EDGE SLATS AND DROOP

LEADING EDGE FIAPS 1=-087
LEFT AND RIGHT DC BUSES 1=-127
LEFT AND RIGHT GENERATOR

SWITCHES 1-125
LEFT, AUX AND ERIGHT

CONSTANT SPEED DRIVE (CED)

DISCONNECT SWITCHES 1=-124
LIFE RAFT 1~-236
LIGHT CONTROLS (F.1-92) 1=-243
LIGHTING SYSTEMS 1-231
LOADMASTER : 4-003
LONGITUDINAL CONTROL SYSTEM 1=-095
LOOP A AND LOOP B LIGHTS 1-015
LOOPS A TEST AKD LOOPS B

TEST SWITCHES i-016
MACH AIRSPEED INDICATCES 1-147
MAIN GEAR 1-069
MAIN LANDING GERF (F.1-32) 1-080
MAIN LANDING GEAE DOOk

UPLOCK LATCH EMERGENCY

RELEASE HANDLES 1-069
MAIN LANDING GEAZER DOOKS 1-069
MATIN LANDING GEAR EMERGENCY
DOWN~LOCK ENGAGE HANDLES 1-070
MAIN LANDING GEREk EMERGENCY

UPLOCK RELEARSE HANDLES 4-070
MAIN LANDING GEAKk POSITION

INSPECTION LIGHTS 1=-232
MAIN LANDING GEAR POSITION

INSPECTION LIGHT SWITCH 1=-232
MAIN LANDING VIEWING

WINDOW AND PRY EAR

(F. 3-6) 3-039
MANEUVER LOAD LIMITS 5=-005
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ALPHABETICAL INDEX (CONT)

SUBJECT PAGE NUMBER SUBJECT PAGE NUMBER
MANUAL OPERATION CF THE NOSE GEAR DOWNLOCK FLOOD
CARGO DOOKR AND ERAMP WITH LIGHT 1-232
THE HAND PUMP 1=-216 NOSE GEAR UPLOCK TEST
MANUAL PITCH TRIM HANDLES 1-098 BUTTON 1-072
MANUAL RELEASE CONTROQL NOSE LANDING GEAK (F.1-31) 1-079
HANDLE 1-03¢6 NOSE LANDING GEAR EMERGENCY
MANUAL SLEW SWITCH 1-096 UPLOCK RELEASE HANDLE 1-068
MAREKER BEACON ANNUNCIATOR NOSE WHEEL STEERING (F.1-36) 1-084
LIGHTS 1-178 NOSEGEAK UPLOCK TEST 2=-019
MASTER KUN SWITCH A2=03 NOSEWHEEL STEERING BYPRSS
MASTER WARNING AND CAUTION _ VALVE 1-074
SYSTEM : 1=237 NOSEWHEEL STEERING SELECTOK
MASTER WARNING AND CAUTION HANDLE 1-073
SYSTEM (F.1=97) 1-248 NOSEWHEEL STEERING SYSTEM 1=073
MASTER WARNING ANL CAUTION N1 AND N2 TzCHOMETERS 1=-012
LIGHTS 1-237
MAXIMUM LATERAL UNEALANCE 5=-003 OIL FILTER AP CAUTION LIGHTS 1-013
MECHANICAL ACCELERKOMETER CAZ=-10 OIL FILTER CLOGGING 3-024
MICROPHONE SWITCHES 1=-167 OIL PRESSURE HIGH 3=-024
MINIMUM CONTROL SPEEDS 3-004 OLL PRESSURE INDICATOERS 1-012
MINIMUM FLIGHT TEST CREW 4-004 QCIL PRESSURE LOW 3=024
MINIMUM FLIGHT TEST CREW OIL PRESSURE LOW CAUTION
REQUIREMENT . 5=002 LIGHETS 1-013
MINIMUM TURNING RADIUS AND : OIL QUANTITY INCREASING
GROUND CLEAFANCE (¥, 2-2) 2=030 OR DECEERSING 3-023
MODE SELECTOR UNIT 1-182 OIL QUANTITY INDICARTORS -1=013
CIL sSUPPLY SYSTEM 1-018
NAV CONTROLS AND INDICATOERS OlL TEMPERATUFE HIGH 3=024
{(F.1-79) 1200 CIL TEMPERATUFE INDICATORS 1-013
NEVIGATION DATA RELATIONSHIP OPERATIONAL CONSIDERATIONS
(F.1-81) 1-202 DUORING APPROLCH AND LANDING 2-024
NAVIGATION LIGHTS : 1-231 OVERHEAD PANEL AND
NAVIGATION SELECTOR SWITCH 1-175 GLARESHIELD (F.1-4) vii
NAVIGATION SYSTEMS 1-175 OVERHEAD WAENING AND CAUTION
NOMENCLATURE 4-002 ANNUNCIATOR PANEL 1-237
NOEMAL BKAKE CONTROLS 1=074 CVERPRESSURE DISC 1-234
NOKMAL STALL AND RECOVERY 6~002 QVERSPEED 1-123
NORMAL TAKEOFF OVERVOLTAGE 1=-122
TYPICAL (F.2-4) 2-032 - OXYGEN (CARGO COMPARTMENT) 1-236
NOERMAL VFR LANDING AND OXYGEN CYLINDER 1=-234
GO-AROUND 33° FLAP APPROACH OXYGEN MaSKS 1-235
(F.2=5) 2=033 OXYGEN REGULATOR 1-234
NORMAL VFR LANDING AND OXYGEN REGULATOR (F.1=95) 1-246
GO-ARCUND 45° FLAP APPRCACH
{F.2=0) 2=034 PARRCHUTE AND CRASH HELMENT
NOSE GEAR 1-068 RACKS 1-236
NOSE GEAE DOORS 1-068 FPARK BRAKE L.IGHT 1=-075
NOSE GEAEF DOWNLOCK FLOOD PARKING BRAKE HANDLE 1-075
LIGHT SWITCH 1=232 PART THROTTLE FLAT RATED

ENGINE (F.1-8) 1-020
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ALPHABETICRL INDEX (CONT)

SUBJECT PAGE NUMBER SUBJECT PAGE NUMBER
FEASE SEQUENCE RELAYS 1-123 RADIO ALTIMETER (F.1-70) 1-159
PICTORIAL DISPLAY INDICATOR 1-152 RADIO ALTIMETER D.H. LIGHTS
PILOT IN COMMAND 4-003 AND TONE TEST 1~150
PILOT'S FORCE INDICATOR A2-09 KADIO ALTIMETER SELECT
PILOTS STATION (F.1-2) v SWITCH LIGHT 1-098
PILOTS' INSTRUMENT PANEL RADIO ALTIMETER SYSTEM 1=-149
LIGHTS CONTROL KNOBS 1-232 RAIN. REMOVAL OPERATION 1-058
PILOTS' INSTRUMENT PANEL a2-09 RAMP 1-210
PILOTS' SEATS 1-239 KAPID LOSS OF PRESSURIZATION 3=012
PILOTS' SEATS (F.1-99) 1-255 READY LIGHT _ 1-037
PITCH SCAS FAILURE DURING ' REFUEL MASTER SWITCH 1-036
STOL APFROACH 3-023 REFUEL VZLVE AND LIGHT 1-031
PITCH TRIM CONTROLE AND RESERVOIR DRAIN VALVE 1-065
INDICATORS (F. 1=49) 1-116 RESERVOIR RELIEF VALVE 1-065
PITCE TRIM DISCONNECT SWITCH 1-098 REVERSE CURRENT RELAYS 1-128
PITCH TKIM SYSTEM 1-097 REVERSE DO NOT USE
PITOT HEAT NORMAL OPERATION 1-060 CRUTION LIGHT 1-010
PITOT HEATER INOPERATIVE REVERSE TAXI 2=015
CAUTION LIGHT -~ 1-060 REVERSER LIMITED CAUTION
PITOT STATIC AND ATR DATA LIGHT 1-010
SYSTEM (F.1-67) 1-156 ROLL CONTROL SYSTEM 1-093
PITOT STATIC HEATER SYSTEM ROLL TRIM LOSS 3-028
(F.1-28) 1-063 ROLL TRIM SELECTOR SWITCH 1-094
PITOT/STATIC ANTI-ICING ROLL TRIM SWITCHES 1-094
SYSTEM 1-059 ROLL/PITCH TRIM SWITCHES 1-097
PITOT/STLTIC SYSTEMS =147 ROLL/PITCH TRIM SYSTEM 1-093
PNEUMATIC AND AIR RUDDER CONTROLS AND
CONDITIONING CONTROLS AND INDICATORS (F.1-47) 1-114
INDICATORS (F.1~23) 1-055 RUDDER LOCK MELFUNCTION 3-027
PNEUMATIC POWEK SUPPLY RUDDER POSITION INDICATOR 1-095
SYSTEM 1-046 RUDDER POSITION INDICATOR A2-10
PNEUMATIC PRESSURE INDICATOR 1-048 RUDDER TRIM CONTROL KNOB 1-095
PNEUMATIC SWITCH 1-047 RKUDDER TRIM LOSS . 3-031
PNEUMATIC SYSTEM _
(F. 1-21) 1-053 - SAMPLE RATE PUSHBUTTONS 22-04
PORTABLE FIRE SCAS CHANNEL FAILURE 3-030
EXTINGUISHERS 1-236 SCAS CONTROL PANEL - PITCH
POSTFLIGHT PROCEDURES 1-192 {F.1=51) 1-118
PREFLIGHT CHECKS 2-003 SCAS CONTROL PANEL - ROLL
PREFLIGHT PROCEDURES 1-186 (F.1-52) 1-119
PREPAZRATION FOR FLIGHT 2~002 SCAS CONTROL PANEL - YAW
PRESENT POSITION ENTRY 1-186 (F.1-53) 1-120
PRESSURE IOW LIGHTS 1-031 SCAS DISCONNECT DURING
PRESSURE REGULATOR VAIVE 1-046 APPROACH/LANDING 3-022
PRESSURIZATION LIMITATIONS  5-004 SCAS HALF~GAIN OPERATION 3-029
PRESSURIZATION SYSTEM SCAS MALFUNCTIONS 3-029
(F.1-24) 1-056 SCAS PITCH AXIS 1-099
PRESSURIZATION SYSTEM 1-050 SCAS ROLL AXIS 1-102
S SCAS SINGLE CHANNEL HAKDOVER 3-030
KADAR BEACON 1-174 SCAS TRIM SUMMARY - 1-104
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ALPHABETICAL INDEX (CONT)

SUBJECT

SCAS YAW AXIS
SCRAMBLER SYSTEM
SFAT EXIT BUTTON

SERT FCRE AND AFT ADJUSTMENT

LEVERS
SEAT FORWARD ANLC AFT MANUPL
CONTRCL HANDLE

SEAT POSITION INDICZTOR
SEAT POWEEK CONTROI HANDLE
SEAT POWER SWITCH
SEAT RECLINE MANUAL CONTROL
HANDLE
SEAT SWIVEL CONTRQL LEVER
SEAT VERTICAL ADJUSTMENT
LEVER

SEAT VERTICAL MANUAL CONTROL

HANDLE
SEATS

SELECT ELEVATOR RATIO MANUAL

CAUTION LIGHT

SELECTOR VALVES MANUAL
CONTROLS

SEQUENCE

SERVICE DIAGRAM (F.1-103)
SHOULDER HAENESS LOCK LEVER
SHOULDER HARNESS LOCK LEVEK
SHUTDOWN PROCEDURE

SHUTOFF VALVE

SIDESLIP INDICATOR

SIGNAL CONDITIONING UNIT
SINGLE~POINT GROUND
KEFUELING
SLAT DISAGREE CAUTION LIGHT
SLAT EXTEND LIGHT

SIAT SYSTEM MALFUNCTION
SMOKE AND FUME ELIMINATION
SPINS

SPOILER AMPLIFIER SWITCHES
SPOILER CONTROLS AND
INDICATORS (F. 1=-41)
SPOILER LOCKED

SPOILER MCODE SELECTOR SWITCH

SPOILER POSITION
INDICATORS

SPOILER SYSTEM MALFUNCTION
SPOILFR VERSUS AILERON
TRAVEL (F.1-42)

SPOILERS CAUTION LIGHT
SPOILERS LOCKED CAUTION
LIGHT

KEV. 003, 24 Jan 1977

INDEX

PAGE NUMBER

1-103
1-169

1-240-

1-241

1=240

1-241

1=240
1-240

1-240
=241

1=-241

1-240

1-239
1=097

1-070
4=-002
1-258
1-241
1=-241
1-192
1-234
22-09
1-182

1-035
1-088
1-088
3-031
3-012
6=-004

1=-090

1-108
3=028
1-089

A2-09
3-028

1-109
1-091

1-091
12

SUBJECT

SPOILERE NOT LOCKED

SPOILERS NOT LOCKED CAUTION

LIGHT

STABILIZATION STRUTS
(ATRCRAFT #2 ONLY)

STABILIZEK RUNAWAY

STALL CHARACTERISTICS -
SCAS OFF

STALL CHARACTERISTICS -
SCAS ON

STALL RECOGNITION

STALL RECOVERY

STALL WARNING SYSTEM
(F.1-43)

STALL WARNING SYSTEM

STALL WARNING SYSTEM TEST

STALLS

STANDBY AIRSPEFD INDICATOR

STANDBY ALTIMETER

STANDBY ATTITUDE INDICATOR

STANDBY COMPASS

STANDBY INSTRUMENTS (F.1-73)

STANDBY LIGHTING
STARTER VALVE MALFUNCTION
STARTING ENGINES
STARTING LIMITATICNS
STATUS CHECK
STRUCTURAL DESIGHN

AND OPERATING SPEEDS
STRUCTURAL DESIGN

AND OPERATING SPEEDS

(F. 5=4)
SUPPLY PRESSURE INDICATOR
SUPPLY FRESSURE KEGULATOR
VALVE
SYSTEM MALFUNCTIONS
SYSTEM STATUS ANNUNCIATORS

TACAN ADVISORY LIGHT

TACAN ATRCRAFT-TO-AIKRCRAFT
OPERATION

TACAN SYSTEM (EN/ARN-84V)

TACAN SYSTEM NORMAL
OPERATION

TACAN TEST PROCEDURE

TACTICAL LANDING APPROACH
RADAR (TALAR) SYSTEM
(AN/BRN9T)

TAIL WHEEL

TAKEOFF

PAGE NUMBER

3-028
1-091

1-210
3~02%

6-002

6~002

6-002
6-003

1-110
1-091
1=092
6-002
1-153
1-153
1-153
1-153
=162
1-233
2=013
2=012
5-002
1-188

5004
5=009
1-234
1-234
3-023
A2-04
1=176

1-177
1-176

1-177
=176

1-178
1-072
2-017




ALPHABETICAL INDEX {CONT)

SUBJECT

TAKEOFF AND LANDING DATA

TLKEOFF EMERGENCIES

TAKEOFF TUENING PERFORMANCE
(F.2-3)

TAKEOFF=-GO=AROUND WARNING
HORN S

TAKEOFF, ROLLING

TAKEOFF, STANDING

TALAR ADVISORY LIGHT

TALAR NORMAL OPERATION

TAPE MONITOR INDICATOR

TAPE REMAINING INDICATOR

TAXI

TAXI BACK

TELEMETRY CONTROL SECTION

TELEMETRY SYSTEM

TELESCOPING SUPPORT STRUT

TERMINOLOGY

THE AIRCRAFT

THIGH SUPPORT CONTROL HANDLE

THREE ENGINE APPROACH AND
LANDING

THROTTLES

THRUST REVERSER
LIMITS

THRUST REVERSER EXTENDED
LIGHTS

THRUST REVERSER HYDRAULIC
FRESSURE LIGHTS

THRUST REVERSER NOT LOCKED
LIGHTS |

THRUST REVERSER OPERATION
THRUST REVERSERS

TIKE PRESSURES

"TIRE SPEED LIMITATION
TOES

TOTAL AIR TEMPERATURE VEREUS

EPR INDICATOR

TOUCH & GO/STOP & GO

TRACK CHANGE AT WAYPOINT

TRACK CHANGE FROM PRESENT
POSITION

TROOP AND CARGO DOORS/RAMP
ANLC CABLE ANCHOR SYSTEM
(F.1-90)

TROOP DOOR AND CARGO DOOR/
REMP HYDRAULIC SHUTOFF
VALVE

TROOP DOOR AND CARGO DOOR/
RAMP HYDRAULIC HMAND PUMP

PAGE NUMBER

2=002
3-004

2-031

1-238
2-017
2=017
1-179
1+179
A2-04
A2-04
2=015
2=-026
A2=-04

- A2=-03
L 1=204

4-002
1-002
1-240

3-016
1-011

5-004

1-010

1-009 .

1-010
1-011
5-003
5-005
5=005
1-210

1-014
2=026
1-199

1-191
1-226

1-212

1-212

SUBJECT

TROOP DOOR CONTROL PANEL

TROOP DOOR HYDRAULIC SYSTEM
(F.1~87)

TROOP DOOR NORMAL OPERATION

TROOP DOOR OPERATION WITHOUT
HYDRAULIC AND/OR ELECTRICAL

POWER

TROOF DOOR OPERATION WITH
HYDRAULIC SYSTEM #4 '
DEPRESSURIZED

TROOP JUMP DOOR

TROOP JUMP DOOR (F.1-84)

TROOP JUMP DOOK CONTROLS
(Fc1-85) )

TWO ENGINE APPROACH AND
LANDING

UHF AND VHF COMMAND RADIO
OPERATION _

UHF COMMAND RADIO (ARC-150)
UNDERFREQUENCY

UNDERVOLTAGE

UNIVERSAL AIR REFUELING
RECEPTACLE SLIPWAY INSTAL~-
LATION

 UNSATISFACTORY START

UPPER RUDDER LOCK DISAGREE
CAUTION LIGHT

UPPER RUDDEK MODE SELECTOR
SWITCH

UPPER RUDDEK NOT LOCKED
LIGHT

VAM GO+-AZROUND OPERATIONS

(AIRCRAFT #2)
VAM NORMAL OPERATION
VAM OPERATION MODES
VERTICAL SPEED INDICATORS
VHF COMMAND RADIO (RT-43A)
VISUAL APPROACH MONITOR
{VAM) (F.1-74)
VISUAL APPROACH MONITOR
(VAM) SYSTEM
VOLT FREQUENCY SELECTOR
VOR SYSTEM (51 RV 1)
VOR SYSTEM NORMAIL OPERATION

WARNING SYSTEMS

WAYPOINT BYPASS PROCEDURES

PAGE NUMBER

1=-206
1-223
=207
1-209

1-208
1=205

1~220

1=-221%

3-016

1-169
1-168
1-122
1-122

1-036
2=013

1=093
1-095

1-095

1=155
1-155
1-154
1=151
1-169

1-163

=153
1-126
1-172
1=172

1-237
1-191
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SUBJECT

ALPHABETICAL INDEX (CONT)

PAGE NUMBER

WAYPOINT POSITION CHANGE

FROCEDURE

WAYPOINT POSITION ENTRY

WEIGHT AND

BALANCE

WEIGHT AND BALANCE (F.5=-2)
WEIGHT LIMITATIONS

WIND GUST
WINDOWS

LIMITATION

WINDSCREEN RETRACTION WINCH

OPERATION . '
WINDSHIELD DEFOGGING SYSTEM
WINDSHIELD RAIN REMOVAL

SYSTEM

WINDSHIELD WIPER CONTROLS

{(F.1-26)

WINDSHIELD WIPER SELECTORS

WING FIRE

WING FLAPS, DRQOP LEADING
EDGE FIAPS AND SLATS SYSTEM
WING SPOILER CONTROL SYSTEM

YEW SCAS FAILURE DURING STOL

APPROACH

YC- 15 WINDOWS (F.1-101)

600°F SENSOR

STﬂ STAGE CHECK VALVE

FEV. 003,

24 Jan 1877

INDEX

1-191
1-188

2002

5=007
5~003
5=-004
1-242

A2-08
1=-059

1=058
=061
1-058
3=-011

1-087

1-088

3023
1=-257

1-047
1-046

14

SUBJECT

PAGE NUMBER
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MASTER WARNING

MASTER CAUTION

SPOILER KNOCKDOWN

SCAS OFF LIGHTS

BATTERY BUS SENSING
PILOT AND EXTERIOR AUDIO PANELS
STANDBY ATTITUDE
CENTER INSTRUMENT PANEL
STANDBY LIGHTS

RIGHT DC BUS —28V

DC POWER DISTRIBUTION

RIGHT DC BUS

EMERGENCY BUS FEED
BATTERY BUS FEED

RIGHT AVIONICS

IDENTIFICATION — FRIEND OR FOE (IFF)
VHF COMM-2

INS SIGNAL CONDITIONING UNIT

AIR DATA COMPUTER-2

ELEVATOR RATIO CHANGER-2

PRIMARY PITCH TRIM RATE

SLAT DISAGREE LIGHT

UPPER RUDDER LOCK INDICATION
CONTROL WHEEL TRIM

SPOILER LOCKOUT — AMPLIFIER 1 AND 3
SPOILER COMMANDS — AMPLIFER 1 AND 3
SPOILER ARM — AMPLIFIER 1

L SPOILER ARM — AMPLIFIER 3
L.
RIGHT 28 vDC
— FUEL FILL VALVES — TANK 3
L~ FUEL FILL VALVES — TANK 4
- FUEL PUMP CONTROL FUSE RIGHT
- ENGINE FUEL TEMP INDICATOR — ENG 3
— ENGINE FUEL TEMP INDICATOR — ENG 4
— ENGINE OIL TEMP INDICATOR — ENG 3

ENGINE OIL TEMP INDICATOR — ENG 4

ENGINE OIL LOW PRESS LIGHT — ENG 3

ENGINE OIL LOW PRESS LIGHT — ENG 4

ENGINE THRUST REVERSE CONTROL — ENG 2

ENGINE THRUST REVERSE CONTROL — ENG 3

ENGINE HYDRAULIC PUMP CONTROL — ENG 3

ENGINE HYDRAULIC PUMP CONTROL — ENG 4

PITOT HEAT MONITOR

LANDING GEAR CONTROL

RIGHT WINDSHIELD WIPER MOTOR

COPILOT SEAT CONTROL

NOSEGEAR DOWNLOCK FLOOD LIGHT

OVERHEAD SWITCH PANEL/PEDESTAL
FLOOD LIGHTS

RIGHT DC BUS SENSE AND VOLTMETER

FUEL FILL VALVE OPEN LIGHT — TANK 3

FUEL FILL VALVE OPEN LIGHT — TANK 4

FUEL TANK EMPTY FUSE LT

ENGINE FUEL PRESS LOW LIGHT — ENG 3

ENGINE FUEL PRESS LOW LIGHT — ENG 4

ENGINE OIL QUANTITY INDICATOR — ENG 3

RIGHT DC BUS —28V

ENGINE OIL QUANTITY INDICATOR — ENG 4
ENGINE OIL FILTER AP LIGHT — ENG 3
ENGINE OIL FILTER AP LIGHT — ENG 4
ENGINE THRUST REVERSE INDICATION — ENG 3
ENGINE THRUST REVERSE INDICATION — ENG 4
ENGINE HYDRAULIC PUMP LOW PRESS LIGHT — ENG 2
ENGINE HYDRAULIC PUMP LOW PRESS LIGHT — ENG 3
LANDING GEAR POSITION INDICATOR
RIGHT WINDSHIELD WIPER CONTROL
CARGO DOOR/RAMP CONTROL

L~ CHART HOLDER LIGHTS

}—Aux CSD OIL LOW PRESS LIGHT

L RIGHT CSD OIL LOW PRESS LIGHT

L~ FUEL CROSSFEED VALVE DISAGREE LIGHT — TANK 3

|~ FUEL CROSSFEED VALVE DISAGREE LIGHT — TANK 4

— ENGINE FUEL FILTER PRESS DROP LIGHT — ENG 3

— ENGINE FUEL FILTER PRESS DROP LIGHT — ENG 4

— ENGINE START VALVE OPEN LIGHT — ENG 3

| ENGINE START VALVE OPEN LIGHT — ENG 4
ENGINE THRUST REVERSE LIMITED LTS
ENGINE THRUST REVERSE LIMITED ACTR
ENGINE THRUST REVERSE PRESS LIGHT — ENG 2
ENGINE THRUST REVERSE PRESS LIGHT — ENG 3
HYDRAULIC SYSTEM HIGH TEMP LIGHT — SYS 3
HYDRAULIC SYSTEM HIGH TEMP LIGHT — SYS 4
RIGHT GROUND SENSE RELAY

BOGIE POSITION INDICATOR

RIGHT WINCH CONTROL

TAKEOFF WARNING

28-VDC OUTLET

TROOP JUMP LTS

DOOR INDICATIONS

COPILOT INSTR PANEL INCAND FLOOD LIGHTS
AUX CSD OIL TEMP HIGH LIGHT

RIGHT CSD OIL TEMP HIGH LIGHT

FOLDOUT NO. 7
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LANDING AND TAX| LIGHTS
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YC-15 EXTERIOR LIGHTING

WING POS LT,
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140° AFT POSITION LIGHT {WHITE]}

TAX! LIGHT

LANDING LIGHT

TAXI LIGHT
50°

140° AFT POSITION LIGHT {WHITE}

WING POS LT
{RED) 110°

S
ANTICOLLJSIDN LT
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LANDING AND:(
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